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Action and Bacteria, Spencer U. Pickering, F.R.S., 126,

222, 315; Dr. Edward J. Russell, 173, 222; F. Fletcher,

270, 51S; Interrelation between the Phases of the Moon
and the Cutting of Bamboos, 227 ; the Flowering of

Bamboos, W. J. Bean, 449; Progress of Our Knowledge
of the Flora of North America, Prof. L. M. Underwood,
228 ; Fungus Maladies of the Sugar Cane, N. A. Cobb,
Fred. V. Theobald, 230 ; New South Wales Linnean
Society, 239, 264, 408, 536 ; an Abnormal Branch of the

Mango (Mangifera indica, Linn.), I. H. Burkill and
G. Chunder Bose, 240; N'hangellite and Coorongite,

L. A. Boodle, 256 ; Plants collected on Mt. Ruwenzori
by Dr. A. F. R. Wollaston (1906), E. G. Baker, S. L.

Moore, and A. B. Rendle, 287 ; the DiUenian Herbaria,

an Account of the Dillenian Collections in the Herbarium
of the University of Oxford, together with a Biographical

.Sketch of Dillenius, Selections from his Correspondence,
Notes, &c., G. Claridge Druce, 289 ; Diseases of Cereals

caused by Sclerospora graniinicola, Dr. E. J. Butler,

299 ; the Floras of the Islands off the Coast of Florida,

C. F. Millspaugh, 299 ; Parasitic Trees of Southern

India, C. A. Barber, 310; Flowers of the Field, Rev.
C. A. Johns, 315 ; the Pollination of Cotton in Behar,

India, I. H. Burkill, 344; New Genus of Sapotaceae in

West Africa, Aug. Chevalier, 344 ; the Physiological

Significance of Caffein and Theobromin, Dr. Th.
Weevers, 373 ; Phytogeny of the Various Groups of the

Plant Kingdom, Prof. W. Mobius, 389 ; Grasses of

British Somaliland, Dr. O. Stapf, 389 ; Eversley Gardens
and Others, Miss R. G. Kingslcy, 412 ; Study of the

Proteins of the Wheat Grains, Dr. T. B. Osborne, 421 ;

Results of Crossing White-seeded Strains with Plants

having Coloured Seeds, Dr. G. H. Shall, 421 ; New
Rubber Plant discovered in Portuguese West Africa,

449 ; New Zealand Variable Plant, Leptospenmim
scaparium, with Regard to Colour Modification, Dr. L.

Cockayne, 475 ; .'\ction of Cold in the Treatment of

Coffee Trees against the Indian Borer, Louis Boutan,

488; Parasitic Phanerogamic Plants and Nitrates, Marcel
Mirande, 536 ; Flora of Sussex, or a List of Flowering
Plants and Ferns found in the County of Sussex, Rev.

F. H. Arnold, 542 ; Cytology of Oenothera Lamarckiana
and the Mutant Oenothera lata, T. H. Gates, 553

;

Vortrage iiber botanische Stammesgeschichte, gehalten

an der Reichsuniversitat zu Leiden, ein Lelirbuch der

Pflanzensystematik, J. P. Lotsy, 561 ; Flowers and Trees
of Palestine, Miss A. A. Temple, 564 ; Progressus Rei

Botanicae, die Fortschritte der Immunitats- und
Spezifizitatslehre seit 1870, R. P. van Calcar, 564

;

Degeneration in Potatoes, G. Massee, 578 ; the Cricket-

bat Willow, W. J. Bean, 578 ; the Flora of Bombay,
T. Cooke, 578 ; Report of Botanical Department, Trini-

dad, J. H. Hart, 578 ; Excretion from Plant Roots, Dr.

J. Walter Leather, 589 ; Botanical Survey of Kapiti,

Cook Straits, New Zealand, Dr. L. Cockayne, 597

;

Apogamy in the Fern Genus Nephrodium, S. Yaman-
ouchi, 623 ; Botanical Congress at Dresden, 625 ; Wild
Fruits of the Countryside, F. Edward Hulme, 633 ;

Hclianthemum caniim (L.), Baumg. und seine nachsten

Verwandten, Dr. E. Janchcn, 636 ; Centrolepis in the

Philippines, E. D. Merrill, 646 ; a Caoutchouc Tree at

Tonkin, MM. Dubard and Eberhardt, 656 ; Botanisches

Jahrbuch, 659 ; Das Pflanzenreich, 659 ; Recueil de

ITnstitut botanique, 659 ; Pricklv Pear as Food, R. F.

Hare and D. Grifiith, 669 ; AVinter Rot of Potatoes,

Xectria solaiii, 66g ; Black Roi of Cabbage, Pseudomonas
campestris, 669 ; see also British Association

Bottomley (Dr. J. T., F.R.S.), Experiments with Vacuum
Gold-leaf Electroscopes on the Mechanical Temperature
Effects in Rarefied Gases, 59

Bottomley (Prof. W. B.), Results of Inoculation of Legu-
minous Plants, 71 ; Experiments on the Inoculation of

Nitrogen-fixing Bacteria in Plants, 557
Boudouard (Dr.), Gaseous Explosions, 486
Boule (Prof. Marcellin), les Grottes de Grimaldi (Baouss^-

Rouss^), GiSoIogie et Pal^ontologie, 590
Boulenger (C. L.), Biological Expedition to the Birket el

Qurun, 316
Boulger (Dr. D. C), Railways of the Upper Congo, 299
Bourion (F.), General Method of Preparation of Anhydrous

Metallic Bromides, with Oxides as a Starting Point, 344
Bourne {.\. A.), a First Geometry, 31
Bousfield (W. R.), the Thermochemistry of Electrolytes in

Relation to the Hydrate Theory of lonisation, 287
Boutan (Louis), Action of Cold in the Treatment of Coffee

Trees against the Indian Borer, 488
Bouty (E.), the Dielectric Cohesion of Helium, 344
Bouvier (E. L.), Red Disease of Pines in Upper Jura, 584
Bower (Prof.), the Embryology of Pteridophytes, 557
Bower (W. R.), Practical Physics, 50
Bowman (H. L.), Hamlinite from the Binnenthal, 215
Boyhood, Healthy, Arthur Trewby, 292
Brain and Spinal Cord, the Functions of the, 122

Brand (James), Suggested Remedy for Sleeping Sickness,

474
Brandis (Sir Dietrich, K.C.I.E., F.R.S.), Death and
Obituary Notice of, Prof. W. Schlich, F.R.S., 131

Braun (Dr. Carl, S.J.), Death and Obituary Notice of, 226

Brauner (Prof. Bohuslav), the Recent Determinations of

Fundamental Atomic Weights by Prof. Richards and his

Colleagues, 449; Corr., 502
Brearley (H.), on Sentinel Pyrometers and their Appli-

cation to the Annealing, Hardening, and General Heat
Treatment of Tool Steel, 66

Breguet (Louis and Jacques), New Flying Apparatus, the

Gyroplane, 560
Brennan (Louis), Mono-railway, 57
Bresson (Henri), la Houille verte, 660
Breteau (Pierre), Method for the Rapid Estimation of

Carbon and Hydrogen in Organic Substances, 560
Brewing, the Principles and Practice of. Dr. Walter J.

Sykes and Arthur R. Ling, 443
Brian (Dr. O.), the so-called Horny Teeth on the Tongue

of the Porcupine, 255
Bridges (T. C), the Life-story of a Squirrel, 635
Briner (E.), Researches on the Compressibility and Vapour

Pressure of Mixtures of Methyl Ether and Sulphur

Dioxide, 47
Briot (A.), the Ferment of the Fig (Ficiis carica) and its

Action on Millc, 143
Britain : Apiis cancriformis in Great Britain, Robert

Gurney, 589 ; a Ready Aid to Distinguish the Commoner
Wild Birds of Great Britain, David T. Price, Supp. to

October 10, vi ; Birds of the Countryside, a Handbook
of Familiar British Birds, Frank Finn, Supp. to October

10, vi ; Farm Live Stock of Great Britain, Robert

Wallace, Supp. to October 10, ix

Britannic Geology, 67
British Academy, General Meeting of the, 158

British Association, Section A, Sir Oliver Lodge, F.R.S.,

382
British Association: Meeting at Leicester, 178, 318, 350;

Provisional Programmes of Sections, 2^1, 276, 297;

Inaugural Address by Sir David Gill, K.C.B., LL.D.,

D.Sc, F.R.S., Hon. F.R.S.E., &c.. President of the

Association, 319; the Arc and the Spark in Radio-

telegraphy, W. Duddell, F.R.S., 426; Local Societies at

the British Association, 507 ; Recent Developments in

the Theorv of Mimicry, Dr. F. A. Dixey. 673

Section A (Mathematics and Phvsics)—Opening Address

by Prof. A. E. H. Lo%'e, M.A., D.Sc, F.R.S., Presi-

dent of the Section, 327 ; on Helium and Radio-activity

in Common Ores and Minerals, Hon. R. J. Strutt,

457 ; on the Motions of Ether produced by Collisions

of Atoms or Molecules containing or not containing

Electrons, Lord Kelvin, 4=17; Secular Stability, Prof.
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Kuiliurtord, 457; Lord Kelvin, 457; Sir O. Lodge,
j

^^7 ; Ssir Will. Ramsay, 45S ;
1". Soddy, 458 ; G. A.

Scliott, 458 ; Prof. Larmor, 45S ; Radium Emanation,
.Sir Wni. Ramsay, 458 ; on Pseudo-high Vacua, F.
Soddy and T. D. M^jclienzie, 458 ; Range of I'lcedom
of Electrons in Metals, Prof. Larmor, 458 ; Optical
Pyromctry, Dr. L. Holborn, 45S ; Prof. C. Fiiry, 458

;

Dr. Harker, 458 ; 'I'hoory of Functions of a Real
Variable, Dr. W. H. Young, 458 ; Remarkable
Periodic Solution of the Restricted Problem of Three
Bodies, Dr. \V. de Sitter, 458; on Essentially Double
Integrals and the Part which they Play in the Theory
of Integral Equations, H. Bateman, 45S ; on the Best
Methods of Introducing Certain Fundamental Resuits
in .\nalysis, Prof. Love, 459 ; Dr. Voung, 459 ; on the
Transmission of the Active Deposit from Radium
ICmanation to the .Anode, Sidney Russ, 459 ; the
.\bsorption of .\rgon by Charcoal, Miss I. Homfray,
459 ; on the Density of the Ether, Sir Oliver Lodge,
4.;9 : an Electrical Experiment illustrating the Two
Modes of Condensation of Water Vapour upon Sur-
faces, Prof. Trouton, 459 ; a Theoretical Method of

.\ttcmpting to Detect Relative Motion between the

i;thcr and the Earth, A. O. Rankine, 459 ; Sir Oliver
Lodj;c, 459; Prof. Trouton, 459; on the Nature of

lonisation, Prof. H. E. .Armstrong, 459; Sir O. Lodge,

459 ; Prof. Abegg, 460 ; Dr. T. M. Lowry, 460 ; Dr.
Scnter, 460 ; Dr. N. T. M. Wilsmore, 460 ; Dr. Haber,
460 ; Production and Origin of Radium, Prof. Ruther-
ford, 460 ; Effect of High Temperatures on the .Activity

of the Products of Radium, Prof. Rutherford and J. E.
Pet.ivel, 460 ; Mr. Makower, 461 ; Mr. Russ, 461 ;

Modern Methods of Treating Observations, W. Palin
Elderton, 461 ; Dr. W. N. Shaw, 461 ; G. Udny Yule,
461 ; A. R. Hinks, 461 ; on the Use of Calcite in

Spectroscopy, Prof. Hicks, 461 ; V'ariabilitv in Light
of Mira Ceti and the Temperature of .Sun-spots, Rev.
.A. L. Cortie, 461 ; Determination of Periodicity from
a Broken Series of Maxima, Prof. H. H. Turner, 461 ;

on the Introduction of the Mathematical Idea of In-
finity, Dr. W. H. Young, 461 : Models of Three-
dimensional Sections of Regular Hyper-solids in Four
Dimensions, Mrs. Boole-Stott, 461 ; Prof. Schoute,
461 : the Fact that the Impact of a Drop Excavates
a Perfectly Spherical Hollow, Prof. A. M. Worth-
ington, 461

Section B (Chcinistrv)—Opening .\ddress bv Prof. A.
Smithells, B.Sc, F.R.S., President of the .Section,

352 ; on Valcncv, Prof. Pope, 482 ; W. M. Barlow,
482 ; Prof. Sollas, 4S2 ; Prof. Miers, 4S2 ; Dr. Tutton,
482 ; Prof. Abegg, 482 ; Prof. Tilden, 482 ; Prof.

Larmor, 4S2 ; the Ignition Point of Various Gases
and Mixtures, Prof. Dixon, 482 ; Dugald Clerk, 482

;

on Iron Carbonyls, Dr. II. O. Jones, 482 : Sir James
Dewar, 482 ; Conductivity of Electrolytes in Pyridine,
Dr. K.. S. Caldwell, 483 ; Report on the .Applications

of Grignard's Interaction, Dr. .\lex. McKenzie, 4,83 ;

Copper Mirrors discovered in the Course of an Investi-

gation on the Oxidation of -Aromatic Hydrazines, Dr.
Chattaway, 483 ; Colour Changes which Occur on
melting Cholesterol Esters, Dr. Jaeger, 483 ; Apparatus
for Studyingf the Inflammability of Mixtures of Coal
Dust and .Air, Prof. Phillips Bedson, 483 ; Report on
Dynamic Isomerism, Dr. Lowry, 483 ; Transformation
of .Aromatic Nitroamines. Dr. Orton, 483 ; the Causes
of the Oualitv Strensjth in Wheaten Flour, .A. E.
Humphries, 483 ; A. D. Hall, 4S-, ; Prof. T. B. Wood,
484; Julian Baker, 484; Dr. E. F. .Armstrong, 484

Section C (Geology)—Opening .Address by Prof. J. W.
Oreerorv, D.Sc. F.R.S., President of the Section, the
Geological Society of London, 357 ; Features and
Activities of the Desert Regions of Eastern and
Western Egypt, H. T. Ferrar, 484; Origin of the
Trias about Leicester, T. O. Bosworth. 484 : Relation
of the Keuper Marls to the pre-Cambrian Rocks at
Bardon Hill, Messrs. Keay and Gimson, 484 ; Minernl-
olosrical Constitution of the Keuper Marls in the West
of England, Dr. Cullis. 4S4 ; Mr. Lomns. 484: Occur-
rence of Boulders of Strontia in the Upper Triassic
Marls of .Abbots Leigh, Messrs. Bolton and Water-

fall, 484; a Mandible of Labyrinlhodon Icplognalhus.

Owen, obtained from the Keuper Sandstone of

Cubbington Heath, Dr. A. Smith Woodward, 484 ;

Impressions in a Large Slab presented to the Liver-

pool Universiiy, Mr. Lonias, 4S4 ; Iron-ore Supplies,

Bennett Brough, 484; Prof. Sjogren, 484; Prof. Lap-
worth, 484 ; G. \V. Lamplugh, 484 ; the Pisolitic iron
Ores of .North Wales, W. U. Fearnsidos, 485 ; Distri-

bution of Radium in the Rocks of the Simplon Tunnel,
Prof. J. Joly, 4S5 ; Remarkable Bed of Peat found in

the Union Dock, Liverpool, Mr. Lonias, 4S5 ; Cata-
logue of Destructive Earthquakes, Prof. J. Milne, 485

Section D {Zoology)—Opening Address by William E.

Hoylc, M..A., D.Sc, President of the Section, 452 ;

Zoology at the British Association, Dr. J. H. Ash-
worth, 530; the Physical Basis of Inheritance, Prof.

J. S. Hickson, F.R.S., 530; Prof. J. B. Farmer,
F.R.S., 531; R. C. Punnett, 531; Prof. V. H. Black-
man, 531 ; R. P. Gregory, 531 ; A. D. Darbishire, 531 ;

L. Doncaster, 531 ; Prof. M. M. Hartog, 531 ; C. C.
Hurst, 531 ; the Experimental Study of Heredity,
R. C. Punnett, 531 ; Protozoa, H. B. Fantham and
Dr. Ridewood, 531 ; the Movements of Spirochietes,

Mr. Fantham, 531 ; Some Points in the Structure of

the Larva of Lanicc conchilcga. Rev. G. A. Elrington,

532 ; .Arnold T. Watson, S32 ; the Development of

Ophiolhrix fragilis, Prof. E. W. MacBride, F.R.S.,

532 ; Sex in Crustacea and the Nature of Hermaphro-
ditism, Geoffrey Smith, 532 ; F. .A. Potts, 532 ; Ex-
periments on Seasonally l3iniorphic Forms of .African

Lepidoptera, Dr. F. A. Dixey, 532 ; Guy Marshall,

532 ; the Function of the Spiracles in Sharks and
Rays, A. D. Darbishire, 532 ; the Systematic Position

of Polypterus, E. S. Goodrich, 533 ; Colour Variations
in the Skin of the Hamster, Prof. Simroth, 533 ; Photo-
graphs of a Young Living Okapi, Sir E. Ray
Lankester, K.C.B., F.R.S., 533; Plankton Investi-

gations off the Isle of Man, Prof. Herdman, 533 ; In-

heritance of Eye-colour in Man, C. C. Hurst, 55S
Section E (Geography)—Opening Address by George C.

Chisholni, M.A., B.Sc, President of the Section, Geo-
graphy and Commerce, 363 ; Geographical Evolution
of Communications, Prof. Vidal de la Blache, 503

;

Recent Developments of Economic Geography, Prof.

Max Eckert, 504; J. McFarlane, 504; Kurdish Tribes
of .Asiatic Turkey, Mark Sykes, 504 ; Explorers and
Colonists, J. D. Rogers, 504; Recession of Niag.ara,

J. W. Spencer, 504; the Jamaica Earthquake, Dr.
Vau.ghan Cornish, 504 ; British Museum Expedition to

Ruwenzori, R. B. Woosnam, 504 ; Characteristics of

the District of Jaederen, in Southern Norway, O. J. R.
Howarth, 504;- the Land's End Peninsula, .A. W.
.Andrews, 504

Section G (Engineering)—Opening .Address by Silvanus
P. Thompson, D.Sc, F.R.S., Past President of the

Institution of Electrical Engineers, President of the

Section, 391 ; Present Position of Gas and Petrol

Engines, Dugald Clerk, 4S5 ; Gases Exhausted from
a Petrol Motor, Prof. B. Hopkinson and L. G. E.

Morse, 485; Gaseous Explosions, Dugald Clerk. 486;
Dr. Boudouard, 486 ; Prof. Haber, 486 ; Prof. Dixon,

486 ; on the Pupin Mode of Working Trunk Telephone
Lines, Sir William Prcece, 486 ; Oscillographic .Study

of Low-frequency Oscillating .Arcs, J. T. Morris, 486;
Developments in Electric Incandescent Lamps, Leon
Gaster, 486 ; Sir William Preece, 48(1 ; New Engineer-

ing Laboratory at the City and Guilds of London
Institute, Finsbury, Prof. E. G. Coker. 486; Ferro-

concrete, J. S. E. De Vesian, 4S6 ; W. Noble Twelve-
trees, 486 ; Origin and Production of Corrugation of

Tramway Rails, Worby Beaumont, 486 ; Machine for

Weighing the Forces on a Cutting Tool, J. F. Brooks,

487; Governing of Hydraulic Turbines, R. S. Ball,

487 ; the Ire Problem in Engineering Work in Canada,
Prof. H. T. Barnes, 487

Section H (Anthropology)—Opening .Address by D. G.
Hogarth, M..A., President of the Section, Religious

Survivals, 397; on the. Beginnings of Iron, Prof.

Ridgeway, 462 ; Prof. Edouard Naville, 462 ; Prof.

Petrie, 4(12 : Prof. J. L. Myres, 462 ; -Arthur Evans,

462 ; Prof. Bosanquet, 462 ; Mr. Crooke, 462 ; on the
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Beginnings of Egyptian Civilisaliun, Dr. Naville, 462
;

Excavations at Gizch and Rifeli, Prof. Petrie, 462 ;

Greetc Archa^ology, Prof. Bosanquct and R. M.
Dawtcins, 462 ; Recent Expedition to Northern Syria
and Asia Minor, Prof. Garslang, 462 ; Objects Refer-
able to the Viking Age discovered at Yorfc, Dr.
Auden, 462 ; Prehistoric Objects from New Guinea,
Dr. Seligmann and Mr. Joyce, 462 ; Importance of the

.'\nglo-Egyptian Sudan as a Field for Anthropological
Research, J. W. Crowfoot, 463 ; Dr. Usener's Theories

concerning Sonder-Gotter and .'Xugenblick-Gotter, Dr.

Earnell, 463 ; Origin of Totemisni, G. L. Gomme, 463 ;

Sociology, Dr. Rivers, 463 ; a Terminology of Decor-
ative Art, Prof. J. L. Myres, 463 ;

" Door-step " Art
of the West of Scotland, Mr. Newbery and Dr. Bryce,

463 ; Origin of the Crescent as a Mohammedan Badge,
Prof. Ridgeway, 463

Section I (Physiology)—Opening .Address bv Augustus
D. Waller, M.D., ' LL.D., F.R.S., President of the

Section, on the Action of Anaesthetics, 402 ; Physiology

at the British Association, J. Barcroft, 533 ; Physio-

logical and Therapeutical Value of Alcohol, Prof.

Cushny, F.R.S., 533 ; Dr. Rivers, 533 ; Dr. Waller,

F'.R.S., 533; Sir Victor Horsley, 534; Prof. Di.Kon,

^34; Dr. Reid Hunt, 534; the Value of Perfusions,

Prof. Schafer, F.R.S., 534; Mr. Barcroft, 534; Ana;s-

thetics. Sir Victor Horsley and Dr. Vernon Harcourt,

534 ; Dr. Frederick Hewitt, 534 ; Prof. Waller, 534 ;

the Coordination of Refle.x Muscular Movements in the

Spinal Animal, Prof. Sherrington, F.R.S., 535 ; Effect

of Climate upon Health, Prof. Zuntz, 535
Section K (Botanv)—Opening .Address by Prof. J. B.

Farmer, M.A., F.R.S., President of the Section, 430;
the Preservation of Natural Monuments, Prof. Con-
wentr, 556 ; Discussion on the Cytology of Reproduc-
tion in the Higher Fungi, Prof. Farmer, 556: Prof.

Blackman, 1557 ; Prof. Hartog, 557 ; Dr. Darbishire,

557 ; Miss Fraser, 557 ; Development of the Ascocarp

in Aspergillus (Eurotinm) herhariorum, Miss Fraser

and Miss Chambers, 556; Fertilisation in Ascoboliis

ftirfuraccus. Miss Welsford, 556 ; Cytology of Humaria
rutilans. Miss Fraser, 556 ; Enzymes, their Mode of

Action and Function, Prof. H. E. Armstrong and Dr.

E. F. Armstrong, 557 ; Experiments on the Inocula-

tion of Nitrogen-fixing bacteria in Plants, Prof.

Bottomley, 557; Prof. Farmer, 5';7 ; the Cotyledon of

Sorghum as a Sense Organ, F. Darwin, 557 ; Embry-
ology of Pteridophytes, Prof. Bower, 557 ; the Real

Nature of the so-called Tracheids of Ferns, Mr.
Gwynne-Vaughan, 557; Structure and Affinities of

Physostoma clegans (Williamson), Prof. F. W. Oliver,

55S ; Cone of Bothrodendron (Lepidodendron) munduni,
D. M. S. Watson, 558 ; Phylogenetic Connections of

the Recent Addition to the Thread-bacteria Spiro-

phyllum ferrugineum, Ellis, David Ellis, 558 ; Cell-

division in Mcrismopedia, B. H. Bentley, 558

;

Botanical Excursion to the Welwitschia Desert, Prof.

H. H. W. Pearson, 558; Hairiness of Certain Marsh
Plants, Prof. R. H. Yapp, 558; Inheritance of Certain

Characters in Primula sinensis, R. P. Gregory, ^58;
Disappearance of Certain Cryptogamic Plants from

Charnwood Forest, A. R. Horwood, 55S
Section L (Educational Science)—Opening Address bv

Sir Philip Magnus, B.Sc, B.A., M.P., President of

the Section, the Application of Scientific Methods to

Educational Problems, 434 ; .Anthropometric Measuri'-

ments, J. Gray, 505 ; Results obtained by Anthropo-

metric Method's, Dr. F. C. Shrubsall, 505 ;
Medical

Inspection of School Children, Sir Victor Horsley, 50:; ;

Prof. M. E. Sadler, .^05 ; Anthropometrics in Schools,

J. Ramsay Macdonald. 505 ; E. Meyrick, F.R.S., 505 ;

Types of Physical Development in Schools, Cecil

Hawkins, 505 ; the Scholarship System, Prof. M. E.

Sadler and H. Bompas Smith, 50s ; R. Blair, 505 ;

G. Gidlev Robinson, 506; Rev. A. A. David, 506: Dr.

H. B. Baker, F.R.S., ^06; Prof. H. A. Miers, F.R.S.,

506; Report of the Committee on the Curricula^ of

Secondary Schools, 506 ; Sequence of Scientific Studies,

Prof. .Armstrong, 506; Dr. Anderssen, 506; Prof. L.

Morel. 506; Conditions of Science Work in Secondary

Schools, R. E. Thwaites, 506 ; the Teaching of Biology

in Schools, O. H. Latter, 506 ; Prof. Hickson, 507

;

Prof. Marcus Hartog, 507 ; Need of a Scientific Basis
to Girls' Education from a Domestic Point of View,
Prof. H. E. Armstrong, 507; Types of Specialised
Teaching, J. H. Hawthorn, 507; C. T. Millis, 507;
Mrs. J. Ramsay Macdonald, 507

British Medical Association, the Annual Meeting of the,

375
British Museum, the Extension of the, 224
British Museum (Natural History), Catalogue of the

Madreporarian Corals in the, II. M. Bernard, 146

British Rainfall, 1906, on the Distribution of Rain in

Space and Time over the British Isles during the Year
1906, Dr. H. R. Mill, 587

Broadbent (Sir William H., Bart., F.R.S.), Death of, 254;
Obituary Notice of, 277

Broca (Andr^), High-frequency Currents without Action on

Arterial Pressure, 560
Brockman (F. S.), Aboriginal Rock Paintings discovered

in Western Australia, 263

Broglie (Maurice de), a New Property of Gases issuing

from Flames, 143

Brooks (E. E.), Electric Light and Power, 612

Brooks (F. T.), Parasitism of Botrytis, 311

Brooks (J. F.), Machine for Weighing the Forces on a

Cutting Tool, 487
Brooks (Prof. W. K.), Are Heredity and Variation Facts?

472
Brough (Bennett), Iron-ore Supplies, 484
Brown (Prof. C. W.), the Jamaica Earthquake, 86

Brown (Sir Hanbury, K.C.M.G.), Irrigation, its Principles

and Practice as a Branch of Engineering, 513

Brown (J., F.R.S.), the Convection Explanation of Electro-

lysis, 617
Brown (S. G.), Relay Working of Long Submarine Tele-

graph Cables, 59, 190

Brown (T. F.), Death of, 608

Brown (W.), the Densities and Specific Heats of some

Alloys of Iron, 312

Browne (Frank Balfour), Report for iqo6 on the Lanca-

shire Sea-fisheries Laboratory at the University of

Liverpool and the Sea-fish Hatchery at Piel, 91

Browne (Sir James Crichton), Food Inspection and Adulter-

ation, 547
Brownlee (R. H.), Precipitated Sulphur, 407

Bruce (Colonel, F.R.S.), Epidemiology of Malta Fever, 39

Bruce's (Dr. W. S.) .Arctic Expedition, 132

Bruner (Dr. H. L.), Why Lizards and Snakes Inflate the

Head, &c., 596
Brunton (Sir Lauder, F.R.S.), Obitu.-iry Notice of Sir

Joseph Favrer, Bart., K.C.S.I.. F.R.S., 130; Fleas

and Plague, Address at London School of Tropical

Medicine, 648 , ^ . • ^u
Brvan (Prof. G. H., F.R.S.), Progress of Science m the

Century Prof. J. Arthur Thomson, 74; Unscientific

Administration, 198; the Royal Visit to the University

College of North Wales, 282; Thermodynamics, an_ In-

troductorv Treatise dealing mainly with First Principles

and their Direct Applications, 290; Thermodynamics of

Diffusion, 637: the Shores of the Adriatic, the Italian

Side, F. Hamilton Jackson, Supp. to October 10, vin

Brvce (Dr.) Door-step Art of the West of Scotland, 463

Buchan (D^. Alexander, F.R.S.), Death of, 61 ;
Obituary

Notice of, Dr. W. N. Shaw, F.R.S., 83

Buckingham (Edgar), Regnault's Experiments on the

Joule-Thomson Effect, 493
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Prof. S. P. Thompson, 87 ; Solenoids which will Move



J Index

under the Action of the Earth's Magnetic Field, W. B.
Croft, 94; Report of the Second Norwegian Arctic Ex-
pedition in the Fram, Terrestrial Magnetism, Aksel S.
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Mann (Dr. H. H.), the " Red Rust" of Tea, 623
Marage (M.), the Work Developed during Phonation, 144
Marchand (W.), the Structure and Physiology of the Male

Generative Organs of the Dibranchiates, 133
Marignac (Jean-Charles Galissard de), CEuvrcs compl(5tes

de, 46s
Marine Biology : Report for 1906 on the Lancashire Sea-

fisheries Laboratory at the University of Liverpool, and
the Sea-fish Hatchery at Piel, Frank Balfour Browne,
91 ; Catalogue of the Madreporarian Corals in the British
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Martyn (G. H.), Velocity of Rotation of the Electric Dis-
charge in Gases at Low Pressures in a Radial Magnetic
Field, 342

Mascarelli (L.), Addition Compounds, 136
.Mascart (Jean), the Distribution and Control of Standard
Time, 503

Mascart (M. J.), la Question des petites Planfetes, 105
Maskelyne (T. Story), the " Friar's Heel " or •• Sun
Stone," 588

Mason (W. H.), Specific Inductive Capacity of a Sample
of Highly Purified Selenium, 141

Massaglia (A.), Function of the Spleen in Trypanosomiasis,
608 ; Causes of Trypanolytic Crises and Relapses, 680

Massee (G.), a Text-book of Fungi, 6 ; Degeneration in
Potatoes, 578

Masson (O.), Action of Hydrogen Peroxide on Potassium
Cyanide, 47

Masters (Dr. Maxwell T., F.R.S.), Death of, 132
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Meldola (Prof. Raphael, F.R.S.), the Position and Pros-

pects of Chemical Research in Great Britain, Address at

Chemical Society, 231 ; Fecundity of the Leopard Moth,
382

Mellish (Mr.), a New Comet, 624
Mellish, Comet 1907&, Dr. Stromgren, 17 ; Prof. Berberich,

65
Mellish 's Comet 1907^, Prof. E. Hartwig, 647, 671 ; Miss
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:

the McMurtry-Rogers Process for Desulphurising Copper
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H. Brearley and F. C. Moorwood, 66; Cast Iron, W. H.
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300 ; Results of the Observations made in Unmanned
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in Space and Time over the British Isles during the
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D' conviction that living organisms continue

to arise from not-living material. It is a long time

since, in his " Beginnings of Life " (1872), Bastian

sought to establish the reality of this " archebiosis
"

and also of heterogenesis—that strange process by

which organisms or parts of organisms of definite

kind give rise to organisms of a quite different kind,

as when the ovum of the rotifer Hydatina produces

the infusorian Otostoma. In 1S76-7 there was a

notable and useful controversy between Bastian, on

the one side, Tyndall and Pasteur on the other, the

issue of which seemed to most experts to be that

Bastian failed to make good his case for the present-

day occurrence of spontaneous generation. The
claims of professional work forced the heretic to

renounce his investigations for about twenty years,

but he has recently been able to return with unabated

vigour to the study of both heterogenesis and abio-

genesis. His " Studies in Heterogenesis " and his

work on "The Nature and Origin of Living Matter "

have been already reviewed in Nature, and we have

now before us an account of his recent researches

on " archebiosis " and a clear exposition of his views

as to "The Evolution of Life." It is impossible not

to admire the author's strong desire to get at the

truth, the courage of his convictions, and his in-

comparable good humour.
Dr. Bastian begins by indicating some of the

NO. 1957. VOL. 76]

objections to the term " spontaneous generation,"
which is almost as bad as " generatio equivoca";
he advocates the use of the word " archebiosis "—
the past or present origination of living things from
not-living material—and he contrasts it with " hetero-

genetic reproduction," which presupposes pre-exist-

ing organisms. In the first part of his book he
points out that inorganic evolution (recently studied
in ways not a little upsetting) has not stopped, and
argues against the dogmatism of those who, while
admitting that archebiosis probably occurred very

long ago, refuse to discuss the possibility of its occur-

rence now. Because it has been shown that maggots
are not really produced by the flesh in which they

crawl, it does not follow that minute specks of living

matter may not arise de novo in suitable not-living

fluids, and to base the formula omne vivum ex vivo

on the " past experience of mankind " is ridiculously

naive. It has become the fashion to call " spon-

taneous generation" a "chimera," and the study

of it a search for a mare's nest. But " neither

Darwin, Huxley, nor Spencer ever undertook any
experimental work on this subject themselves," and
as for Tyndall and Pasteur, both were convinced

beforehand. The whole story is gone over again

(pp. 95-22S), and it is (psychologically, at least) very

instructive. Since 1S78, Dr. Bastian had not, before

the present work, published anything on the subject

of archebiosis, save one chapter in his 1905 volume,

and it is interesting to read his retrospect of a famous
controversy and his undismayed conclusions in spite

of all.

"Mere observation," the author points out, "can
never settle the question whether Archebiosis does or

does not take place at the present day." In a fluid

believed to be quite not-living, minute living

creatures appear, but observation cannot decide

whether they arise from invisible germs of pre-

existing organisms, or " whether they have come into

being in the mother liquid as a result of life-giving

synthetic processes." Therefore we must resort to

experiment, and the fallacies to be guarded against

are two. The heat employed in the sterilising process

must be adequate to kill all pre-existing living things

B
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within the experimental vessels, and there must be

no subsequent contamination with atmospheric germs.

Therefore Bastian heated his fluids to 115° C. or

130° C, and hermetically sealed the tubes. But

these precautions involve disadvantages ; the de-

grading effect of the initial purifying heat process

may render the medium unfit for the occurrence of

future processes that may lead to life-origination,

and the glass of the hermetically sealed vessel in

which the fluid is contained partially excludes actinic

rays which might be potential, or at least helpful,

in bringing about the combi'nations in question. In

spite of these disadvantages, Dr. Bastian found living

creatures—" Bacilli, Vibriones, Cocci, .Streptococci,

Torulae, and other germs of Fungi "—in saline solu-

tions within tubes that had been heated at 115° C.

to 130° C. for from ten to twenty minutes, and the

present subdirector of the Pasteur Institute has de-

clared, in regard to spores of bacilli in all such fluids,

that "a temperature of 115° C. sterilises them com-

pletely and most rapidly." Some of the photomicro-

graphic figures of " organisms " are not very like

organisms at all, but others are. The alternative

interpretations are (i) that Dr. Bastian's methods

were not rigorous enough; (2) that the fatal tempera-

ture has been estimated at too low a figure; (3) that

contamination occurred during the preparation of the

photographed slides, or (d) that archebiosis actually

takes place. Personally, we are not disposed to

accept the last interpretation until every possibility

of error has been excluded, and we are not convinced

'by Dr. Bastian's " final decisive experiments." We
suspect that the sterilisation was imperfect ; we
suspect that there were " germs "—where we have

often seen them—on the slides and cover-slips; we
suspect everything to a degree that Dr. Bastian

—

with a tolerant smile—would say outrages common
sense. For we belong to the prejudiced, illogical,

conservative sect of St. Thomas who' doubt and doubt.

The whole business is so analogous to belief in

" spooks " that no amount of argument is of any

use until we have seen for ourselves. Why, then.

Dr. Bastian says, will you not experiment? And
why will you not, in the name of St. Thomas, point

out precisely where my experiments are fallacious?

As to the first question, we think the answer is that

we regard archebiosis as so great a miracle that we
do not expect to see it repeated. As to the second

question, we do not know what to answer, unless it

be that the sterilisation was inadequate, or that the

preparations were contaminated before the photo-

graphs were taken. At the same time, recent

physicochemical discoveries centred around the fact

of radio-activity warn us that dogmatism as to possi-

bilities is far from being consistent with the truly

scientific mood.
Harking back to heterogcnesis, perhaps it may be

useful to say that Dr. Bastian was good enough to

show us the mummy of an Otostoma reposing
within the egg-case of Hydatina. There can be no
doubt about it. But what remains unproved is that

the organisation of a Hydatina ovum gives rise by
fheterogenesis to the organisation of the infusorian
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Otostoma. We suspected parasitism, and we watched
many ova of Hydalina. But neither the expected nor

the une.xpected happened. On one occasion, however,
Dr. John Rennie, lecturer on parasitology in the

University of Aberdeen, an expert investigator who
was good enough to assist in watching for the advent

of Otostoma, observed two (not identified) infusorians

moving inside the rotifer's egg, but he did not re-

gard the phenomenon as a proof of heterogenesis.

-As a matter of fact, the egg-envelope showed a

small split, through which the infusorians soon

passed out, doubtless following the path by which
they formerly entered.

(2) Prof. Felix Le Dantec has entitled his book
"The Nature and Origin of Life," but with a

humour which vvc appreciate he has entirely shirked

the question of origin, only referring to it in a casual,

half-hearted sort of way on the last page, where he

tells us that " the time will come when methodic
analysis will allow of a reasoned synthesis " of proto-

plasm. It is probable that the solution will be found

in the study of diastases.

" When the effective synthesis is obtained, it will

have no surprises in it—and it will be utterly useless.

With the new knowledge acquired by science, the
enlightened mind no longer needs to see the fabri-

cation of protoplasm in order to be convinced of the
absence of all essential difference and all absolute
discontinuity between living and not-living matter."

Prof. Le Dantec 's book—which discusses the

nature of life—ranges over the whole field of biology

from bacteria to the nervous system, from karyo-

kincsis to mutations, from tropisms to natural selec-

tion, and he leaves one with the general impression

that even " in the light of new knowledge " the

riddle of " life " remains verj' obscure. In a popular

elusive manner, with abundant concrete illustrations,

the author seeks to show that the living creature is

a mechanism and nothing more, and that " the study

of life belongs to chemical physics." "A higher

animal such as man is a mechanism oj mechanisms

of m.echanisms." This rather cryptic conclusion is

expanded into the statement that man is an
anatomical mechanism of colloid mechanisms of

chemical mechanisms. The wonder is that they all

hold together. " More and more the living being

appears to us a superposition of dead things." But
it is a fell superposition. " A rat trap would be alive

if, while exercising its normal function of loosing

its spring, it should impress on its constituent sub-

stances a chemical activity whose result would be a

tension of the spring tighter than before." This

seems to us rather a clap-trap theory of life. We
mean that the author gives the problem a false

simplicity ; he conveys the impression that we can

really give a mechanical re-description of the develop-

ment, the growth, the reproduction, the behaviour,

the evolution—the life of living creatures. But he

does not go thoroughly enough into any single

instance to win conviction, and he is continually re-

treating into the mystery of colloids. Some of his

utterances strike us as rather intemperate, as when
he tells us that " life is an aquatic phenomenon," or

that " Life is only a surface accident in the history

I
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of the thermic evolution of the globe," or that " 'The

fact of being conscious does not intervene in the

slightest degree in directing vital movements." Yet

when we were conscious of this sentence we turned

back several pages and re-read the preface, where

the editor takes an optimistic view of mechanistic

theories.

The author has full faith in the theory of epipheno-

menal consciousness; it is a negligible shadow. He
prefers to keep to the purely objective, e.g. the

mechanism of colloids and the polarities of the cell.

He is very strong on bipolarity. " The living cell

is a bipolar apparatus, since it needs a cytoplasm

and a nucleus." " In each bipolar element of proto-

plasm there is a male pole and a female pole."

" Maturation is explained by the disappearance in

cytoplasm and nucleus of all elements of the sex

opposed to that of the mature element finally

obtained." "Fecundation is the operation in which

the spermatozooid, introduced by sexual attraction

into the ovule, completes by means of its male poles

the female poleJ of the ovule's elements, which are

incomplete." "Assimilation is a bipolar pheno-

menon," and "alternating generation is also related

with the bipolarity of the living elements." All this

is "in the light of new knowledge," as is also the

conclusion that " strictly speaking there is never any

hereditarv transmission except of acquired char-

acters." The author corrects some of the errors of

Claude Bernard, Darwin, and Weismann.

The book has been translated by Stoddard Dewey,

and it is just possible that the original may have

suffered a little. " If the hen fabricates the egg, the

tgg in its turn will fabricate the hen. We shall not

therefore be astonished when we come to verify the

marvellous phenomenon which governs the entire

evolution of living beings : the heredity of acquired

characters." "Lichens result from the association

of seaweed and mushrooms." This lacks precision.

" The embryology of an animal reproduces its

genealogv. " This lacks elegance. Speaking of

crabs and lobsters, he says, " All variation, all

modification is limited in such animals to this pheno-

menon of moulting." This lacks clearness.

J. A. T.

ZOOLOGY OF THE INDIAN OCEAN.

(i) The Fauna and Geography of the Maldive and

Laccadive Archipelagoes. By J. Stanley Gardiner.

Vol. ii. Part iv. and Supplements i. and ii., with

index. Pp. 807-1079 ; 34 plates and figures in the

text. (Cambridge : University Press, 1905 and

1906.)

(2) An Account of the Alcyouarians collected by the

Roval Indian Marine Survey Ship " Investigator
"

in the Indian Ocean. I. The Alcyonarians of the

Deep Sea. By J. Arthur Thomson and W. D.

Henderson. Pp. xvi+132; 10 plates, with colours.

(Calcutta : The Indian Museum, 1906.)

THE memoirs contained in the above-named publi-

cations belong, if taken alone, to that large

class of scientific papers which are commonly said
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to be "of interest only to specialists," but in reality

they betoken much more than this, since they denote
a great activity in the investigation of the biological

problems presented by the Indian Ocean. Far from'

overlapping, they are complementary to each other

and to a third piece of contemporary work which
does not fall within the scope of this notice—the
Ceylon pearl-oyster report.

The research conducted by Mr. Stanlev Gardiner

upon the bionomical conditions or " biocoenosis " of

the Maldive and Laccadive Archipelagoes, the earlier

parts of which have been already reviewed in Nature,

is now brought to a close with the completion of the

second volume, and, as Mr. Gardiner points out in

his concluding remarks, the whole report contains

fifty-four separate papers by thirty-two different

authors. It is not easy to estimate the value of this

unique work, which will remain indispensable to all

who are interested in Indian marine zoology and in

coral reefs. Perhaps the best tribute that can be

paid to it, as a whole, is conveyed in that accorded

to one portion of it by Prof. H. Couti^re, the author

of a report in vol. ii., part iv., upon the Alpheidae, a

family of Crustacea frequenting coral reefs and other

suitable localities in the tropics :

—

" La collection comprend 76 espfeces et vari^t^s,

soit pres de la moiti^ des formes actuellement connues
d'Alpheidae, et, parmi ces formes, 48 sont nouvelles.

Aucune expedition n'a jamais atteint, meme de loin,,

un semblable r^sultat. Si la locality choisie s'est

montr^e exceptionnellement riche, il faut aussi que

son exploration ait ^te conduite avec une methode et

une science de la recherche des espfeces marines qu'on

ne saurait trop mettre en relief."

Every naturalist who has worked along shores

where corals grow is familiar with some members

of the family Alpheidae, for which a satisfactory

Lnglish equivalent seems not to have been invented.

These Crustacea are so remarkable that a common
expression calculated to convey some idea of their

properties is to be desired, and the name of trigger

shrimps may be suggested. Upon placing them in

a glass jar, one is likely to be startled by a sudden

report, often so loud as apparently to threaten the

fracture of the vessel. The noise is made by the

snapping of one of their pincers of peculiar construc-

tion.

Although mainly systematic. Prof. Couti^re's

memoir will be welcomed by those who take an

interest in the forms of animal life, not only because

of his method of treatment, but especially on account

of the admirably clear illustrations, which are re-

produced from the author's drawings on eighteen

plates, besides text-figures. These are models of

what such illustrations should be, and one shudders

to think of the paper without them. There is some-

thing wrong with Figs. 127 and 128 on pp. 855-6,

the letters of the former not corresponding with the

description, and the number of joints in the shaft of

the outer antennular flagellum of male and female

respectively not coinciding with the statement in the

text—small blemishes of no account to the specialist,

who can endure much. This work does not include

a bibliography, and such references as are given are:
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not always to the point, e.g. .\nn. des Sc. (6), 1899;

the series should be (8) and the volume ix.

The same number (vol. ii., part iv.) contains the

third instalment of Prof. Hickson's report on the

Alcyonaria of the Maldives, with descriptions of

fifteen (including two Briareidae described previously)

species of Gorgonacea and one Pennatulid. The

depths at which the material was obtained ranged

from 0-43 fathoms, generally between 20 and 30

fathoms ; two specimens of the Pennatulid (Pennatula

niurrayi) were taken at 43 fathoms in the Suvadiva

Lagoon. A general feature of many of the sub-

littoral Alcyonaria is their extreme variability.

Other papers to which space does not permit us

to do justice beyond mentioning them are by Major

Alcock on Paguridae (hermit-crabs), recording twenty-

six species, of which nine are new to the Indian

Ocean, five new to science; Mr. L. A. Borradaile on

Hydroids, twenty-three species; Mr. A. E. Shipley

on two parasites; and Mr. W. L. Distant enumer-

ates twenty species of Rhynchota.

The first supplement contains reports by Messrs.

A. O. Walker (Amphipoda), J. Stanley Gardiner

(Madreporaria), E. T. Browne (Scyphomedusae),

D. Sharp (Coleoptera), W. E. Hoyle (Cephalopoda),

and R. Norris Wolfenden (Copepoda). Dr. Hoyle de-

scribes a rare squid, Ancistrochirus lesueuri, which

has luminous organs ; one specimen only, the second

on record, was found floating dead off one of the

atolls. Dr. Wolfenden, whose paper is illustrated by

folding plates, compares the oceanic copepods of the

Indian Ocean with those of the Atlantic, an inter-

mixture of species between these two great oceans

being hindered by the water barrier formed by the

Agulhas Current; the author also points to an ex-

traordinary difference between the Copepod fauna of

the Maldive Group and that of the Gulf of Manaar,

owing to the paucity of littoral forms in the former

area.

The second supplement contains an article by Mr.

R. I. Pocock (Myriopoda), an excellent systematic

index, a subject-index, and Mr. Stanley Gardiner's

concluding remarks. From his notes on the habits

and distribution of the land animals, we learn that

the mammals of the Maldives are three, the fruit bat

or flying fox, Pteropus mediiis (not found in Minikoi),

the musk shrew, Crocidura tntirina, and the rat,

Miis rattus ; the absence of insectivorous bats is

noted as a singular deficiency. The study of the

land fauna has confirmed his conclusion, previously

based on geological grounds, " that the Maldives and

Laccadives are recent lands."

As is known, Mr. Gardiner has crowned his labours

in the Maldives by another expedition to the western

part of the Indian Ocean, and when these results are

made known the importance of his individual con-

tribution to Indian oceanography will doubtless be

fully appreciated.

The sumptuous monograph of tlie Indian Alcyo-

narians of the deep sea, by Prof. J. A. Thomson
and Mr. W. D. Henderson, is a revelation of a

wealth of new forms depicted in a manner which,

for this class of illustration, is beyond praise. The
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authors are alive to the aesthetic possibilities of their

subjects, and although these arc to some extent

prejudiced by inevitable post-mortem changes,

enough remains to delight the eye and attest the

beauty that is hidden in the depths of the sea. Of
the eighty-six species included in the collection, sixty-

one are new ; only nine belong to the Alcyonacea

(leathery corals, chiefly shallow-water forms) ; eight

of these are new, and two of them are made the

types of new genera. There are forty-one species of

Gorgonacea (" sea-fans ") and twenty-eight species

of Pcnnatulacea (" sea-pens " or " sea-feathers "),

thus displaying a very great contrast with the

shallow-water fauna of the Maldives. Two genera,

Sympodium of the Stolonifera and Umbellula of the

Pennatulacea, contain a multiplicity of specific forms|

which the authors admit may be only mutations.*

In view of this possibility, it is hard to accept so

many names on an equal footing with those of un-

doubted and striking types.

Several comparative tables of the species of variousi

genera are introduced in the course of the work, and
,

these should prove of great service to future investi-

gators. This method of tabulation is the right

one, and is capable of improvement until a degree

of perfection is attained. In written descriptions it

happens frequently that the most obvious distinction

between allied species is a difference of verbiage.

Such banalities can be eliminated from tables ; thus it

is not much to learn that whereas the axis of

UnibeUiila duri.'isima is " nearly cylindrical," that of

Umbellula dura is "almost cylindrical." The quota-

tion of an isolated example of this kind is not meant
to detract in any way from the total value of the

tables.

A special property of many deep-sea .Mcyonarians

is their viviparity. The authors have found embryos
in eight different species belonging to the three prin-

cipal sections, Alcyonacea, Gorgonacea, and Penna-
tula'cea. A full bibliography completes the present

monograph, and one dealing with the littoral forms

is promised later.

MEDICAL MEDITATIONS.
Principia Therapeutica. By Dr. Harrington Sains-

bury. Pp. xi + 244. (London : Methuen and Co.,

n.d.) Price "js. 6d. net.

IN the biological sphere, to attain by means of

scientific analysis to generalisations of such a

breadth as to justify the term of " Principia " is an

arduous task, even for generations of men, and is

one which is far beyond us at present. The attain-

ment of principles can only be by the long and

fallible ways of observation, verified by the experi-

mental method ; and—in medicine at any rate—we can

claim to have surveyed and mapped out no very wide

areas as yet. Now if this be true of pathology, of

therapeutics it is grievously truer, although on the

lines of pharmacology much " triangulation " is now
going forward. It is almost needless to guard these

remarks by adding that no one probably is more

aware of these limits of our knowledge than the
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thoughtful writer of the book before us; he no doubt
would be amoBg the first to admit that his " Prin-

cipia " are for the most part rather of the nature of

ripe reflections on medicine—well-balanced cogitations

by a wise, experienced, and instructed physician, re-

garding his art, as it were, from a height. Such
thoughts obtain their generality rather by selection

and proportion than by the slow accumulations of

"induction." For our own part, we should have
been disposed to prefer for this book some such a

title as " Contemplations on Medicine."

Yet if we are indisposed to accept Dr. Sainsbury's

mature reflections as " principia " in the sense of

scientific theory, we are far from saying that it is

useless to step thus backwards, or upwards, occasion-

ally, so as to take more comprehensive glances of our
science and art, and to delineate its larger features,

so far as a slight sketch may go. By standing clear

for a moment of the multiplicity of detail we gain
a better sense of the proportions of the parts. The
danger of this method is, of course, lest we mistake
mere generalities for laws, dialectic for analysis of

origins, and axioms of provisional service for verified

and permanent conceptions. And it would be too

much to say that Dr. Sainsbury has wholly escaped
this danger ; in some chapters his broad and detached
way of looking at things is significant and illumin-

ating, in others the attenuation of detail tends to

vapidity, and thought is diluted until it becomes
somewhat artificial and prosy. On the other hand,
it may be just to say that no one could perhaps have
penetrated farther in his way than Dr. Sainsbury
does, and we have admitted that the change of atti-

tude is needed occasionally to guide us and to give

us wider bearings.

It would not be appropriate, then, to enter upon
controversies with the author on matters of detail.

It would not be difificult or unjust to do so, in many
details, if the point of view were in itself more
particular; but the author would be justified in

answering that his reflections must be judged, not by
items, but by the truth of the general point of view,

and his answer would have weight. We forbear,

then, from picking out from the joints of his edifice

mortar which in not a few places seems to us to be

unsound. Many a queried paragraph we mav pass

over in silence, as we must refrain from quoting
many a happy one.

To turn to the larger aspects of the subjects, those

general thoughts which the author had in view are

often very well put; such as his conception of "com-
pensation " as but part of the adaptation of stable

moving equilibriums to their environments, so that

cardiac "compensation," for instance, too often con-

ceived with more than a spice of teleology, is a re-

adaptation of the same general kind as immunity to

bacterial and other poisons, and so forth. The whole
of chapter vi. is interesting, perhaps the best in the

book ; the relative incidence of remedies in time is

dwelt upon, and the potentialities of combinations of

drugs—a practice in recent years much neglected—are

fully discussed, their mutual enhancements or cross-

purposes considered, and an explanation given of the
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chemical room left in the body for additional drugs
as these may be in a solution saturated by one or
more previously dissolved. Pp. 126-9, which deal with
this part of the subject, are felicitous, and also the
few pages following. Many sentences, too, are
happily put, as, for instance, on p. 40 :

—" It may
here be noted how it is that the organism as a whole
secures its excretory stability, namely, bv not carry-

ing to the extreme the process of differentiation

through which the higher types of tissue have
arisen," &c. In another paragraph Dr. Sainsbury
estimates in general terms the relative vigour of the

communal and individual life of several parts. The
chapter on diet, again, is good, especially the dis-

cussion on alcohol.

VVe must be forgiven if, in conclusion, we express

the opinion that, in one respect at any rate, the

author has not been watchful, namely, to counteract #
that tendency to flatness or dilution of thought which
we have said is almost inseparable from specula-

tive contemplations, and to endeavour to prevent

prosiness and vagueness, by apt and penetrating

phrases and instances. The quotations, which are

made with some profusion, many of them bits of

Latin, should have been fresh and " inevitable," but

Dr. Sainsbury has not gone out of his way to seek

for telling quotations. Almost all of them are well-

worn "tags"; some are stale indeed. A common
sentiment gains nothing by reiteration in Latin

;

modus operandi is no better than " mode of oper-

ation," and non pane solo vivit homo sounds to us

better in our mother tongue. These points may re-

ceive attention in the new edition which the book
deserves. The volume is well printed, and light in

the hand. T. C. A.

OPTICAL INSTRUMENTS.
Lcitjaden der praktischen Optik. By Dr. .Mexander

Gleichen. Pp. viii + 221. (Leipzig: S. Hirzel,

1906.) Price 5.60 marks.

OF the making of German optical text-books there

is no end, and there are perhaps few which do

not constitute valuable additions to optical literature.

The present volume, however, does not pretend to

furnish new material, and it is improbable that it will

be found of any special interest to opticians in this

country. It is, indeed, not easy to gather for what

class of reader the work has been designed. The pre-

face suggests that the mathematical knowledge

assumed in the ordinary treatises on optical instru-

ments is usually lacking to the practical optician,

and that it seemed a not altogether useless task to

explain the principles of the theory of optical instru-

ments, their construction and design, on the basis of

an acquaintance with mathematics not extending

beyond the first elements of algebra. Thus should

the practical optician be provided with matter he

could digest and the student with a stepping-stone to

the treatises aforesaid, not the least useful among
which are the author's own " Lehrbuch der geo-

metrischen Optik " and his text-books on special

departments of optics.



NA TURE [May 2, 1907

It would seem to us, accepting the writer's own
account of his intention, that the requirements neither

of the student nor of the practical optician have been

kept sufficiently clearly in view. It is probably rather

to the amateur who wishes to acquire an intelligent

appreciation of the main principles of construction of

the more important optical instruments that the book

will appeal. The practical optician is daily confronted

with problems towards the solution of which he will

here find little help, while the student who looks for

an introduction to the subject will scarcely do well

to acquire the elements of optics from a w-ork in

which the necessary mathematics are so entirely kept

out of sight. For the general reader the volume pre-

sents many excellent features, yet even to him we
would prefer to recommend Moritz von Rohr's

admirable little book, " Die optischen Instrumente,"

which provides for the non-mathematician a very

considerable amount of information in the smallest

compass.

For the rest, the matter is carefully arranged and
the explanations of technical points clearly and simply

given. The usual portions of the subject are in-

cluded—the elementary theory of mirrors, prisms and
lenses, the optics of the eye, the microscope, tele-

scope, and the photographic lens. There is a chapter

also on stereoscopy, in which some of the modern
developments are shortly treated. The variable power
telescope receives rather more attention than is usual.

Tables are given for the calculation of achromatic
lenses and of prism combinations, and throughout the

book attention has been paid to the furnishing of

numerical data. These, however, might easily be

rendered more complete

—

e.g. particulars as to the

field of view obtainable at various powers in tele-

scopes of different pattern would be of value. Com-
plete data are provided for the construction of certain

well-known combinations, direct-vision prisms, eye-

pieces, microscope objectives, photographic lenses, &e.

The provision of numerical information is, indeed, the

most characteristic feature of the book, and will

render it of value for occasional reference to some
who are already familiar with the author's present-

ment of the optical theory.

OVR BOOK SHELF.
Die Eisenindustrie. By Oskar Simmersbach. Pp.

X-H322. (Leipzig and Berlin: B. G. Teubner,
1906.) Price 7.20 marks.

In German technical literature there are excellent
exhaustive treatises on the metallurgy of iron, and
students' manuals exist in abundance, but Mr.
Simmersbach 's work on the economics of the iron
trade opens up an entirely new field. The leading
principles and practices of the German iron trade are
made clear, and a careful study of the information
set forth cannot fail to prevent much waste of time
and misapplication of energy in the conduct of busi-
ness. The various chapters are well worthv of atten-
tive study, and the book should find a place in the
library of all who have any connection with the iron
Industry.

The first eight chapters give a concise introduction
to the technology of iron and steel. Thev deal re-

spectively with iron and its alloys, raw materials,
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blast-furnace practice, steelworks practice, rolling

mills, testing of iron and steel, foundry practice, and
the testing of cast iron and cast steel. The remain-
ing seven chapters, dealing with the economics of

iron and steel, are of greater interest. A general
sketch of the importance of the world's iron trade is

followed by chapters on the world's ore trade, the

world's coal and coke trade, the world's pig-iron

trade, the world's trade in castings, and the world's
trade in malleable iron and steel. The final chapter
deals with labour conditions and customs tariffs.

The author takes an exceedingly optimistic view of

the German coal and iron-ore resources. Germany
is, he thinks, richer in iron ores than the rest of the

Continental countries put together, and he explains

the annual importation of more than six million tons

of foreign ores as being the outcome of high rail-

way charges, .^t the present rate of coal consump-
tion there is, he believes, enough coal in Germany
still unworked to last for 3520 years. These figures

contrast strongly with his pessimistic views of the

available resources of other countries. Prophecies as
to the future of the world's iron trade are, however,
of little moment.
The chief value of the author's work is in the

abundance of admirably arranged statistical material
regarding the present condition of the iron and steel

industries, and in the evidence amply afforded of the

manner in which science has superseded the old rule-

of-thumb methods of carrj'ing on operations at iron

and steel works. .A. chapter on trusts, cartels, and
syndicates would have been a useful addition to the

work, and the absence of an index is to be deplored.

,4 Text-book of Fungi. By G. Massee. Pp. xi + 427.

(London : Duckworth and Co., 1906.) Price 6s.

net.

The fungi constitute numerically the most extensive

group of plants, and at the same time they present

the largest number of unsolved problems ; this, too,

despite the fact that, as the author says, our know-
ledge has increased by leaps and bounds.

Mr. Massee plunges at once in medias res, and
proceeds to describe modern cytological developments,

their legitimate and strained applications, and certain

lines of inquiry pursued by Marshall Ward. Recent
work has widened our knowledge of conidia, spores

of various kinds, and other methods of reproduction.

The author has introduced the salient facts both of

sexual and asexual reproduction, but fails to offer a
logical definition or a practical limitation of the terms
spore, sporophore, &c. The chapter on sexual re-

production contains useful summaries of Blakeslee's

account of the Mucorinese, Thaxter's investigations of

the Laboulbeniaceae, as well as Dangeard's and
Blackman's researches. The author's views on
parasitism in fungi are set forth, and reference is

made to experiments on similar lines by Miss Gibson

and Mr. E. S. Salmon, the latter of whom has con-

tributed the chapter on "biologic forms." Closely

allied with the spread of disease, which provides the

opportunity for noting the insidious danger of

hibernating mycelium, is the subject of legislation.

Mr. Massee enunciates his arguments, which are

mainly to show that, unless it is exceedingly drastic,

legislation to prevent the introduction of plant

diseases through imported plants and seeds would be

useless.

On the subject of classification, the opinion of the

author as an acknowledged exponent is especially

valuable, and the reader will find clear, and we think

convincing, reasoning in favour of the acceptation

of Brefeld's main groupings. The persona! views on
phylogeny appearing earlier in the book should be

i
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consulted in this connection. The treatment of the
families is necessaril}' brief, but a good working
basis for amplification is provided, and the last four
sections, dealing with the anomalous order of
Deutcromycetes, will be particularly useful to
economic botanists.

The author claims to have provided an introduction
to new lines of research. This is modestly e.\-

pressed, for it will be found that, besides furnishing
such an introduction, he has performed the additional
service of discussing in a broad spirit their signifi-

cance and interpretation ; further, he has touched on
most aspects of fungology, although not on the
association of fungi in lichens, and has outlined the
taxonomy of the group with a view to practical
utility. In fact, Mr. Massee has supplied a service-
able and much required text-book on the present state
of fungology which is embellished with numerous
artistic and practical illustrations.

Douglas English Nature Books. No. i, One
Hundred Photographs from Life of the Shrcv.'-
mouse, the Dormouse, the House-mouse, the Field-
mouse, the Meadow-mouse, and the Harvest-mouse.
Bv Douglas English. Pp. q3. No. 2, One
Hundred Photographs of Bird Life. By R. B.
Lodge. Pp. 05. Illustrated (London :

'

S. H.
Bousfield and Co., Ltd., 1907.) Price is. each.

SiNXE no less than sixty-four out of the ninety odd
pages which go to foriri each of these volumes are
devoted to reproductions of photographs of mammals
and birds in their native haunts, the lover of animal
life has a rich entertainment at a very small cost.

As we learn from the introduction to the first, this

series of books is intended for the pocket of the
field-naturalist, and it is hoped that while the
illustrations (which arc almost bevond praise) will

aid in the recognition of species, the letterpress will

be of service alike in confirming previous observ-
ations and in suggesting new lines of inquiry. The
series is intended to be comprehensive in scope.

In the first part, which is devoted to some of

the smaller British mammals, it is satisfactory to

find a reversion to the use of popular names like

water-rat, field-mouse, and shrew-mouse, in place of
the spurious terms water-vole, field-vole, and shrew.
In the second number Mr. R. B. Lodge gives one
hundred photographs of bird-life, with appropriate
notes. Since, however, the illustrations include
species like the glossy ibis, little egret, and spoon-
bill, it is rather difficult to see what thev have to

do with the ordinrry field-naturalist. R. L.

Gold Mining Machinery : its Selection, .Arrangement,
and Installation. By W. H. Tinney. Pp. xii + 3oS.

(London : Crosby Lockwood and Son, 1906.)

This book professes to be " a practical handbook for

the use of mine-managers and engineers " to assist

them in the " selection, arrangement and installa-

tion " of gold-mining machinery. Such a work
properly executed would doubtless perform a useful
function ; but Mr. Tinney's production fails in its

purpose, for it is out of date and superficial. For
example, winding machinery, which should surely

be one of the most important sections of a work
such as this purports to be, is dealt with in seven
pages of letterpress, and, as mav well be imagined,
the modern high-class winding engine finds no place

in it. Deep winding, the greatest problem at present
engaging the attention of the mechanical engineers
of the Witwatersrand goldfields, is passed over in

silence. ."Vgain, the electrical transmission of power,
a subject of vast and ever-growing importance to the

miner, is dismissed in four pages of letterpress.
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It may well be asked, of what are the 300 pages-
of this book made up? The work appears to consist
of a juirible of extracts from the note-book of the
author (whose experience of the gold mines of the
world would seem to have been somewhat limited),
together with specifications of machinerv makers,
illustrated by a selection of photographs from their
catalogues. To this olla podrida has been added a
number of workshop receipts and various elementary
tables, such as " the sizes of drawing paper," and
formute for calculating the areas of a circle, a
triangle, a square, &c., and the volume of a cube, a
sphere, a cylinder, &-c. One of the tables gives the
"names, common and chemical," of a list of sub-
stances, beginning with " aqua fortis " and ending
with oil of vitriol, and including such rare materials

as chalk, iron pyrites, rust, slaked lime, salt, and
soda.

Memories of the Months. Fourth Series. By the
Right Hon. Sir Herbert Maxwell, Bart., F.R.S.
Pp. .X + 319. (London : Edward Arnold, 1907.)
Price ys. 6d.

Sir Herhert Maxwell's new volume will be
welcomed by the many readers of his previous series

of "memories." The ability to combine literary

grace with scientific accuracy, and the power to

interest and at the same time to impart useful in-

formation, is unfortunately rare, and we are grateful

to Sir Herbert Maxwell for placing his gifts at the

disposal of a large audience by means of these pages.
Readers will be able to share with the author of the

memories his " delight in the open field, the wood-
land, and the riverside," and if they prove willing

disciples thev may in time experience the joy of

original observation for themselves—at least they

will learn to studv and appreciate the boundless

beauties of nature.

LETTERS TO THE EDITOR.

[Tile 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

manuscript.': intended for this or any other part of NATURE.
No notice is taizen of anonymous communications.]

On the Relationship of Lemurs and Apes.

.\ccoRDiNG to the report published in Nature (."^pril 11,

p. 574), Mr. H. F. .Standing recently presented a memoir
to the Zoological Society in which he described certain

extinct lemuroids from Madagascar as being, " in many
respects, intermediate between existing lemurs and
monkeys," and, as the result of this interpretation of

the anatomy of these animals, he expressed the view
" that it was not possible to separate the Primates, as

hitherto, into the two suborders Lemuroidea and
.Anthropoidea."

.\t the suggestion of Dr. A. Smith Woodward, Mr.

Standing kindly sent me casts of the cranial cavities of

three of the Prosimiae found by him, and in January last

I sent him a report in which their outstanding features

and the inferences to be drawn from them were set forth.

My conclusions not only lent no support to the above-

quoted summary of Mr. Standing's opinions, but are in

direct conflict w'ith them. But I would not have deemed
it necessary to repeat these statements, already made in

my report (which I presume will be published along with

Mr. Standing's memoir), had it not been for the fact

that, since my report was written, further investigations

(chiefly histological studies in the structure of the

neopallium of Tarsius, Loris, Kycticebus, Perodicticus,

Lemur, Propithecus, Hapale, Cebus, and Cercopithecus)

have revealed important facts that enable me to speak

more emphatically on the old problem once more raised
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for discussion by Mr. Standing, and also incline me to

suggest a modification ol my previously expressed views.

The evidence afforded by the cranial casts is very
precise and unmistakable. One of them does not differ

in any essential feature, excepting size, from the form
exhibited by the brain in the living species of the genus
I^emur ; a second is an almost exact replica of the cranial

cast of Indris; and the third, so far from affording any
evidence of affinity to monkeys, presents highly specialised

features, which enable us to place the animal (and also

Nesopilhecus, Megaladapis, and possibly Chiromys) within
(he fringe of the Indrisina;. As these lemuroids are the

most diversely modified members of the most highly
specialised family of the Prosimia?—which means that they
are furthest removed from (and presumably have retained

least resemblance to) the very early and remote ancestor
from which both lemurs and apes could have sprung— it

follows that these, the most aberrant and outlying branches
of the prosimian phylum, are the least likely to supply
us with any evidence bearing on the relationship of

lemurs to apes ; and the facts elucidated by the actual
e.xamination of these specimens quite bear out this a priori

supposition.

I am the more anxious to make my position absolutely
clear in regard to this matter for the reason that, some
four yeais ago (Linn. Soc. Journal—Zool., vol. .\xix.,

p. K3), in protesting against Hubrecht's suggested exclusion
of all Prosimia^ (except Tarsius) from the Primates, I

may have unduly ininimised the differences in structure
that indicate the wide separation of the Lemuroidea and
the Anthropoidea.
The organisation of every part of the body proclaims

the kinship of lemurs and monkeys, distant though it be;
this has been so often summarised (see Earle, " On the
Affinities of Tarsius," the American Naturalist, 1897, pp.
569 and 6S0) that it does not need repetition. I might
direct attention to the fact that the lemurs are the only
mammals that exhibit the true Sylvian fissure such as
we find in the Anthropoidea or Simite ; that the true
central (Rolando's) sulcus is present in Perodicticus and
in no non-Primate mammal, although there are distinct
evidences in many prosimian families of the tendency
toward the development of this caudal-limiting sulcus of
the motor area ; that the motor area presents histological
features like those of the lowlier monkeys, and has a
similar topographical distribution ; that the calcarine
sulcus and the distribution of the visual cortex (area
striata) conform essentially to the Primate type, although
in certain respects the structure of this cortex and its

relation to sulci more nearly resembles the condition found
in certain primitive Carnivora ; and that the organisation
of the other parts of the cerebral hemisphere and of the
brain-stem and cerebellum resembles that of the corre-
sponding parts of the brain in monkeys much more nearly
than that of the Carnivora and Edentata, in which there
are some analogies to the Prosimia;.
But if the facts of cerebral anatomy establish the claim

of the Prosimian to be Included in the Primates, they afford
equally emphatic evidence of the sharp line of demarcation
between the diversely specialised suborders Lemuroidea
(Lemures) and Anthropoidea (SImi») and the degraded
rank of the former. In attempting to formulate the con-
trasts between these two suborders, Tarsius comes to
occupy such an enigmatical position that it must be put
into a category by itself, the suborder Tarsii (Gadow),
the other I-emuroidea then forming the suborder Lemures
(Hubrecht).
The Lemures are macrosmatic. and (excluding Megala-

dapis) have a sessile olfactory bulb, whereas the Simije
are microsmatic, and have an elongated olfactorv peduncle.
Tarsius has a sessile olfactory bulb like the Lemures, and
in form exactly like that of the Galaginne and Lorisinrc,
but it is much smaller than that of any lemur, and at the
same time is bigger than that of a monkey.
The cerebral hemisphere in the Simla? is prolonged

backward to cover the cerebellum, carrying with it a
diverticulum of the lateral ventricle to form a posterior
cornu, the walls of which are composed to a large extent
of very highly specialised striate cortex differing markedlv
in structure from the homologous area of other mammalian
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orders. In Lemures the occipital prolongation is not so

extensive; there is no posterior cornu, and the cortex of

the area striata approximates in structure to that of the

Carnivora more nearly than to that of the apes. Ini
Tarsius the extent of the occipital pole and its form most!
nearly resemble the condition found in the brain of the|
Galaginse, but there is an extensive posterior cornu as i

the apes, and the structure of the area striata presents

marked contrast to that of the lemurs, and resembles that
found in Hapale and Cebus.

In the lemurs the frontal, temporal, and parietall

association areas are much smaller than in monkeys.
The lateral hemispheres of the cerebellum exhibit

much greater expansion in the Simise than in the Lemures,!
although there is a very close resemblance between the|
patterns exposed in mesial section in the two suborders.

In many respects the structure of the brain in Tarsiusl
departs widely from that of all the other Primates, both

,

Lemures and Simi;c. Most of these features, such as the
form and proportions of the corpus callosum and the

architecture of the cerebellum, are indicative of a very

primitive generalised condition, such as we find in the

insectivore Gymnura.
All these considerations, and the mass of facts elucidated

by Burmeister, Turner, Hubrecht, Mivart, Leche, Eugen
Fischer, and the writer among many others, can, I think,

find a rational explanation only by admitting that the

Primates consist of three divergent phyla, which have all

departed in varying degrees and in different ways from
their original common ancestor, which must have been a

creature in many respects like Tarsius, but more macros-
matic, and possessed of a smaller and less highly specialised

visual cortex. G. Elliot S.\iitii.

The School of Medicine, Cairo, .April 22.

Radium and Geology.

Two points of special interest have come to light in

recent investigations which I have made in connection
with this subject.

(i) Typical rocks from the Simplon Tunnel contain

quantities of radium considerably in excess of the average
of igneous rocks. The Simplon rocks are altered sedi-

ments, for the most part, from Arch.Tean to Jura-Lias
age. There appears to be suflicient radium to account for

the excessive temperatures met with in boring the tunnel,

and the practical suggestion is allowable that engineers

will do well to estimate the distribution of this substance
before embarking on similar projects in the future.

The investigation suggests that radium, accumulating
In great thicknesses of sedimentary deposits, may enter

as a factor in mountain building by raising the temperature
at the base of the accumulated mass. This would lead

to a lessened resistance to compressive stress and pressure

from beneath. In short, it will be for future Investigation

to explore how far radium (and uranium) in the surface

materials has proved a source of instability in geological

history, its transport by denudation being, in fact, not a
transport of matter only, but a convection of energy.

(2) A sample of red clay from a depth of 2740 fathoms
in the North Atlantic contained sixteen times as much
radium as the average of igneous rocks as determined
by the Hon. R. J. Sirutt, and a specimen of globlgerina

ooze from .'i depth of nioo fathoms in the South Atlantic

about six times this average. These materials I owe to

the kindness of Sir John Murray.
Here the question will arise, Whence all this radium?

Sir John Murray's cosmic dust, of course, at once comes
to mind, and, taking all the facts into account, I venture
to regard these results as further evidence in favour of

the extra-terrestrial origin of some portion of the radium
wo find upon the earth.

The above results are obtained by measurement of the

emanation, with every precaution against error.

The point as to what constituent of the oceanic de-

posits is responsible for the radium is under investigation.

J. JOLV.
Geological Laboratory, Trinity College. Dublin,

April 29.
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THE ASTRONOMICAL AND ARCHAEOLOGICAL
VALUE OF THE WELSH GORSEDD.

A S a common term Gorsedd is used for " throne ";
^^^ as a specific term it means (i) the stone circle'
and (2) the bardic assembly at the circle. The
proper Welsh for " throne " is gorsedd-vaingc,
"gorsedd—seat or bench"; so the Welsh idea of a
throne is the place of honour in a stone circle. That
was once literally the case. Though the chief bard
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The writer, Edward Williams (lolo Morgannwg),
who died in 1826, did not quite understand the plans,
but to his honesty as a copyist we are indebted for
a very valuable document.

In what I venture to call the perfect plan, the place
of honour is given to the Mav vear, the solstitial
stones taking a second place. This is the case still
in Wales. The chief dates still in our rural life are
May Day and All Hallows. The gap in the direc-

, , , - , , •-; ^ - '"" °f "^he sunrise stones suggests a comparison withhas always been the master of the Gorsedd cere-
|
other circles which show a gap in that direction

monies, the assemblies were held by the authority of It is evident that our bards give us plans wh
ttie chiettam, lord, or kmg, and the business and thev seem not to understand
festal features of the assembly were
personally controlled by the lord of the
land.

Perhaps the most satisfactory trans-
lation is "High Court." From the
twelfth century to the present the Gor- (^
sedd has been the High Court of the
Bards. We never hear of any other <C
business transacted e.xcept matters that
affected the bardic fraternity. But
even such a circumscribed Gorsedd was
never legal without the lord's authority.
There are many lines along which it

would be easy to .show the genuine
antiquity of the Gorsedd traditions, and
had I nothing more than this to say, I

could with confidence invite archso-
logists to study them. When, how- A/-...^

ever. Sir Norman Lockyer's " Stone- \\ ^
henge " came to my hand, some very o,

obvious facts about the Grorsedd C> "^

appeared at once to the point, and it

has been my delight for the last si.x

months to gather such facts together
and apply to them the useful instruc-
tions given in the work mentioned.
The present Gorsedd circle consists of

twelve stones, 30° apart, with a larger
stone in the centre. Outside, on the ""'he pia

east, three stones are placed to in-

dicate the solstices and equinoxes to an
observer at the centre stone. A reader
of " Stonehenge " would at once sec
that such an arrangement does not look
very ancient. The silence of the bards
about the February-May-August-
November year suggested that some-
thing had been omitted in the instruc-
tions. All the old plans of a Gorsedd
I have seen give 30° or so between the
sunrise stones, and invariably the plans
are contradicted by the verlial instruc-
tions accompanying them, in which a
solstitial arrangement is insisted upon.
Mr. T. H. Thomas, of Cardiff, to

whom all Welshmen are grateful for
what he has done towards setting the
Gorsedd aright, kindly sent me a
(racing of a Gorsedd plan preserved
among the lolo MSS. at Llanover, " ^^"'>'" "°'

Mon.
It was the perfect plan that I had been searching

for. It was accompanied by another, less perfect.

.•\s usual, the verbal explanations contradict the
plans. In the perfect plan, which gives both the
solstitial and the May vears, the directions 30° or so
north and south of east are stated to be the solstices,

while no verbal explanation is given of the solstice

stones. In the other plan the distance between the
east stone and the winter solstice stone is stated to

be "30 degrees south." Delightful blunders both!
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d 7 are notexplained. What Alban No,

the draughts

ed No. I to the northabove tracing I ;

fact that for a stone thei

to mark the Alban Eilir and Elfed (th.

(summer solstice stones), but that name i

fronts the May stones, though on the marg:
stoius. but across the head of that alignmer
the autumnal equinox, while on the margin
names for the whole group of sunrise stones.
Arthan," the name of the winter solstice. B

gwyni.

equii

rs given in the plan are not properly
have the fragmentary explanations :

—

-, 4 y mai{n)-Cadlas neu CylchC-.'
I represents is difficult to make out.

s, by way of directing attention to the
h sign. No. I was probably intended
les). No. 2 fronts the Alban Hevin
;s the head of the May stones. No. 3
Alba— .

" No. 4 fronts the November
n "Alban Elfed," the bardic name for

explained by words which seem to be
,es. The easternmost stone is described as " Alban
Between the May and November alignments we

neu'r Cylch Cyngrair," "the Holy Stones or the
t, of the circle ; the other name is *' y Cyntedd,"

or gap formed on the east of the circle by the "sun
, in which names and measurements are also misplaced,
arks, which are perfectly correct :

—

termed IVhiic Stones or Stones of Testimony—the circle

.Stones of Testimony," the n
"the Court." the name of the spai

stones." Accompanying another pi;

we have the following explanatory re

" The stones forming the circle a
itself is sometimes called the white 1

"The middle stone, or altar, is termed Maen Gorsedd^ i.e. Presidiat stone.

"The stones pointing at the Equinoxes and Solstices are called ^V^-wcj (7/ Mf 5"««. The
Bards stand unshod and uncovered within the circle, the Presiding Bard, who must be of the
PHntitive Otdej; stands by t\\s prcsidiai stone. All the other Bards attend around, standing
near the 7vhite stones or periphery of the circle."

'I his is the bard's English, in which language he used to hold his own in the presence of the

great Pitt, Dr. Johnson, and the notabilities of his time. My references to the sources of
these Gorsedd plans are " Llanover lolo MSS., vol. x., p. 267, and vol. xix., p 160."

t
" white," is the meaning of s'^vyn as applied to the Gorsedd circle.—J. G.

vented them. So far as I know, there is no mega-
lithic monument in Britain exactly like a proper
Welsh Gorsedd, that is, it is no copy of any exist-

ing monument. On the other hand, the similarity

between it and existing circles is most striking.

There is a circle of nineteen stones, with one stone
much laiger inside, at Boscawen-un, and nine-

teen is rather a common figure in such circles

in Cornwall. A circle of twelve stones roughly
divided the year into months, and one rf twenty-four
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into •' fifteen-nights," as the \\'elsh for "fortnight"
signifies, with a gap left in the east to welcome the
sun on the chief days of the year, for the nineteen
stones are separated, except oii the east, by 15°. I

have noted that when the stones of a circle are
separated, in the plans, by 30°, the circle is complete.
as space is provided for a May-November align-
ment. But providing a splayed avenue for a solstitial

arrangement necessitated a reduction in a circle of
twenty-four stones to nineteen, and in the two plans
I have referred to, where the circle consists of nine-
teen stones, there is no inner circle of twelve stones
described. It is significant that in the conventional
instructions the number of stones forming a Gorsedd
circle is not definitely fixed. The most remarkable
thing in the Welsh Gorsedd is its similarity to our
prehistoric circles, while the evidence at no point
suggests that it is a mere archjeological " restor-
ation " of the primitive circle.

Since the subjugation of Wales to the English
throne, an all-round Gorsedd has never been practic-
able. The Tudor sovereigns issued commissions for
Gorsedds, but with power only to set the bardic order
aright. In the bardic traditions, however, we have
descriptions of a Gorsedd as the High Court of
Parliament of every State unit. The unit of govern-
ment was the cii-'mwd, comot, corresponding roughly
to some large country parishes. Places called
Gorsedd, Eisteddva, Henllan, often Llan and Eglwvs,
were such local Gorsedds. There was also a High
Court for all the units which formed a lordship or
principality, and we read of stated places of inter-
State Gorsedds, when Wales was divided into three
principalities, namely. North Wales, South Wales,
and Mid-Wales.
But such an all-round State Gorsedd became im-

possible about the time the straight history of Wales
becins, just as the earliest codes extant of the Welsh
laws take us back to the time when they were rapidly
becoming obsolete. The bardic traditions, however,
describe such impossible things, even to minute
details. So the laws give us much of the history of
Wales that is otherwise nebulous.
Even more than the ancient codes of Welsh laws,

the bardic traditions of the Gorsedd are the most
formally authenticated of any Welsh literature. Since
the tenth century the former have had to take care
of themselves, apparently, but the bardic traditions
were always recited at every proper Gorsedd. From
the twelfth century to the first quarter of the nine-
teenth we have accounts of a series of great Gorsedds
for Eisteddvod, the same thing), every one of which
was convened for the chief purpose of re-codifying or
otherwise dealing with the bardic traditions. The
voluminous body of traditions in question grew out
of such assemblies. There was usually one bard
head and shoulders above the others, who, of his own
accord or by request, would prepare a statement
which would be approved at a Gorsedd convened by the
lord, as at Caerwys by Queen Elizabeth, and become
afterwards the law of the fraternity. After long
intervals, and especially after great disturbances in

civil government, such revising Gorsedds became
necessary, and that they were held for such a pur-
pose, in very adverse circumstances, witness the
conservatism, persistence, and vitality which are still

much in evidence in the Welsh bardic order. W'e
have nothing so well and faithfully guarded in Welsh
literature as our bardic traditions.

The very latest instructions which our present
bards observe in erecting a Gorsedd circle were re-

corded at a time when some said the winter solstice

was on December 9 and some on December 10. I men-
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tion this because some would have it that these ia
structions were invented by a Glamorgan bard abou'
the beginning of the last century, who knew thi

solstice to occur on December 21 !

True or false, there is no question of the forma
authentication of these traditions, and that is a great
step gained. But could these traditions be deliberate
inventions after all, guarded and handed down by
the bards as such ? There is nothing to warrant such
a remark. To invent such things the bards would
have to be expert historians and archaeologists. They
were neither the one nor the other, and in their time
scientific history and archaeology were hardly in

existence. Sometimes the bard-redactor indulges in

history, and he always blunders in names and dates.

But even the poor bits of history are found to be
genuine traditions, and may be true enough except
as to names, places, and dates. For instance, we are
told that the bardic order, and ever)' other order,

was established by a man named Prydain (Britain),

who was born on the vernal equinox, and every New
Year's Day was Prydain 's birthday. Students of
Rome and Egypt will note this, though, I believe,

some in the past have looked upon this tradition as
a conclusive proof of the utter worthlessncss of bardic
history.

As to archaeology, it is some study of that science

which led me to look into these traditions for col-

lateral evidence. The following are instances. We are
told that .\rthur caused the system of the Round Table
(the Gorsedd, in fact) to be writt -n on plates of tin

and brass, and deposited at Gelliw ig (Pendennis?) in

Cornwall. I am not aware that such bronze tablets

have been found there, and it is a mv-itery how the
bards knew of such a medium of writing. But such
plates have been found in ancient Gaul on which
the Coligny Calendar is inscribed, dating about the

beginning of the Christian era.

The bards tell us of an important festival which
has wholly disappeared, except possibly in the form
of "house-warming," the Hob Feast, Gwyl Bentan,
" the feast of a fire back, which takes place when
five fire back stones have been raised, so as to con-

stitute a dwelling station."

There is one feature of the bardic lore that invites

confidence apart from historical and archaeological

allusions. It is a fine unconsciousness, such as is

never found, I believe, in faked, forged, or invented
histories. It betrays itself in two ways. On the one
hand, the necessity of proving or defending whatever
history or tradition he records never occurs to the

bardic scribe. From period to period we have simply
a record, stamped by a Gorsedd authority, of accepted

truth or sound lore. On the other hand, he never

troubles himself about Druidism as such.- He tells

us, in passing, that there was something of the kind
in the time of Julius Cassar. Very seldom the term
Druidism is used, and then not for what Csesar
knew as such, but for the actual teaching of the

bards. He never troubles himself over the question

of a Druidical succession from Caesar's time to the

present. It is over-consciousness in handling the

bardic traditions that has worked havoc with them
within the last century. Fortunately, however, our
materials have a downward limit of date to the six-

teenth century, before hardly anybody thought of

arguing the matter.

Within the last fifty years a special effort has been
made to " restore " the Gorsedd. Until lately its

preservation was very much a local matter, in which
the bards of Glamorgan have been most faithfuJ.

Now, however, it is a distinctly national institution.

John Griffith.

i
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NA TURE

CLIMATOLOGV OF THE UNITED STATES.

PREPARED by Prof. A. J. Henry, under the

direction of Prof. Willis L. Moore, chief of the

I'nitcd States Weather Bureau, a volume ' of 1012

pat;cs has recently been published dealing with the

climate of the United States. This most valuable

contribution to meteorological science will be
welcomed by all who wish for the advancement of

this subject, and the Department of Agriculture is

10 be congratulated on publishing in this form the

climatic statistics for the different portions of the

United States.

Americans are nothing if not practical, and the

issue of the volume before us is an excellent example
of this. Thus, in the introduction, we are told first

that the " need of such a volume has been felt for

some time, particularly within the Department."
Further, and this is where Great Britain might take

a hint with regard to furthering the agricultural

needs of her colonies, " During the last few years

the Bureau of Plant Industry has introduced a
number of seeds and plants new to this country, as

^vell as new varieties of plants and grains already

well established. In order that the best results may
be obtained, it is essential that the new plant or seed

be placed in a climate closely resembling that of its

original habitat. The Pomologist has likewise felt

the need of more generalised climatic data than is

afforded bv the scattered publications of the Weather
Service, and this is true in other lines of research

that are being prosecuted by the Department."
The above quotation is another instance, if one is

required, that the .Xmerican Government carefully

fosters the study of meteorology, and thereby in-

creases its revenue.

The data on which the statistics here given are

based may be said to be taken from three sets of

observations. Thus the first is due to the Medical
Department of the Army, the observations being made
.-It military posts during the period 1820-1890. The
second is the result of observations made by the

cooperating observers of the Smithsonian Institution,

and extends from :S49~i874. The third and last set

is due to the Signal Service and the ^^eather Bureau,

and commenced in 1S70 and is continued up to date.

In spite, however, of the fact that several records

cover a great number of years, only a few records

exceeding fifteen years in length are inserted in this

volume. The reason for this, as stated, is that it is

only within the last ten or twelve years that

uniformitv, both in observing and recording climato-

logical data, has been attained. .

The book before us may be considered as divided

into three sections. The first portion consists of an

.admirable summarv of the main features of the

United States climate (pp. 7-S4), supplemented with

numerous maps and charts. The second part (pp.

S5-11S) consists of general tables of temperature,

humidity, and wind, followed by a list and map of

the climatological stations which appear in the rcjxirt.

The remaining but greater portion of the volume

(pp. 1 19-1012) is composed of the contributions of the

district forecaster or section director of each State.

This, as a rule, takes the form of a general descrip-

tion in words of the climate of the State as a whole,

then a State summary in tabular form regarding

temperature, frost, and precipitation, and, lastly, the

monthly, seasonal, and annual means for temperature

and precipitation for each station, together with such

data as description of localitv, instrumental equip-

ment, and positions of instruments. \\'hen it be

1 "Ciimatolngy of tli.^ United States." By A. I. Henry. U.S. Depart-

ment of Agriculture. Weather Bureau, Fulletin Q (Wa>hington, ic)o6.)
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mentioned that no less than 6go stations are referred

to, and the data for each station occupy a page, some
idea of the amount of material dealt with can be
obtained.

Reference has been made above to Prof. Henry's
admirable summary of the broader features of

-American climate. This portion of the work should
be read with great interest, because it brings together
in clear and concise language an account of the
general conditions of atmospheric circulation which
occur over this large stretch of country. Justice to

this essay could only be done by occupying consider-

able space, so remarks v.ill be limited simply to one
or two points which seem to be of more special

interest. The first of these describes the conditions

which accompany "cold weaves," which occasionally

pass over the country and envelop it in .Arctic weather.

The fall of temperature to justify one of these waves
must, as is stated, be at least 20° F. in twenty-four

hours, except along the Gulf Coast, where a drop

of 16° F. or more constitutes a cold wave-. Cold
waves follow in the wake of cyclones under the

influence of which the temperature has risen. The
lowest isotherms are nearly coincident with the

highest reading isobars in the anticyclonic system

which follows the cyclone. The i.sotherms, other than

the lowest, onlv very generally follow the trend of the

isobars, and spread much further south over the

United .States than the isobars would suggest. The
cause of these cold waves Is due, not merely to the

]jievalence of the cold north-west winds which follow

the passage of the low-pressure area, but more par-

ticularly to the radiation from the ground in the

clear dry air in the rear of the cyclone. The cold

of radiation is communicated to a greater stratum of

air, and the effect of solar radiation is reduced, since

the surface layers are being constantly renewed by

colder air from higher latitudes. With little hori-

zontal air movement in the anticyclone, the night

temperatures are low. and there is a tendency for

this cold air to collect in valleys and basins. January,

Februarv, and March are the months in which the

waves chiefly occur, and in the eastern part of the

United States the average number a year is three or

four.

Prof. Henrv gives some very instructive maps
iliustrating the barometric and thermometric con-

ditions during some of the more intense .waves that

have been recorded.

Hot waves, or "heated terms" as he calls them,

are more brieflv dealt with, and .some idea of their

effect on humanity may be gathered from the state-

ment that " during the three weeks that ended

August 22, 1896, there were 2036 known deaths in

the" United States directly attributable to sunstroke.

Large as this number is, it doubtless falls far short

of the actual number of cases."

In the same thoroug-h way in which the above

waves of heat and cold have been discussed, Prof.

Henry deals with precipitation, sunshine, wind (in-

cluding thunderstorms and tornadoes), &c. The con-

cluding section is devoted to seasonal variations from

vear to }car. It will be remembered that at the

beginning of the present year, when Europe was

enveloped in a cold wave, Iceland, with_ a much
more northern latitude, was revelling in warm
weather. Similar inversions occur in the United

States. Thus we read that, during the severe

we.ither of March, 1906, when temperatures 10° F.

to 20^ F. below zero prevailed in the northern Rocky

Mountain retrion, includinsr the southern portions of

Alberta, .Assiniboia, and Winnipeg, the weather in

.Alaska, far away to the north, was warm and

pleasant, with temperatures above freezing in the
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lowir ^'ulcon \'alley, and about freezing in the

vi. inity of Eagle (longitude 141° W.)-
i he primary object of the present work was to

pnsent in a form for easy reference comparative
statistics for the different parts of the United States.

This object has been very successfully attained in

this volume so far as existing homogeneous observ-
ations allow, but the data for many stations will

have to be revised when means can be formed for a
greater number of years. Nevertheless, the volume
is a valuable contribution to the meteorology ftf the
portion of the world with which it deals, and will

serve probabl)- to stimulate the directors of some
other meteorological services to bring together masses
of existing material which are for the most part lying
dormant.

DEDICATION OF THE CARNEGIE
INSTITUTE.

'yHE trustees of the Carnegie Institute had pcr-
^ mitted their European guests to select the
steamers that suited them, and had taken quarters
for them in the new and luxurious Hotel Belmont,
42nd Street, New York. On Wednesday morning,
April 10, two special pulmans and a luncheon car
were provided to take the party to Pittsburg, and
one or two of the trustees were on board to welcome
the guests and to make them known to one another.
Amongst the party were Baron d'Estournelles de
Constant and M. Paul Doumer, representing the
Institut and various French universities; M. Leonce
Beneditc, director of the Luxembourg; and M. Camille
Enlart, director of the Trocadero Museum, Paris;
their Excellencies T. von Moeller, Minister of State,
and Lieut. -General von Loewenfeld, .Xdjutant-
General, represented the German Emperor; Privy
Councillor Dr. Koser, chief director of the Prussian
State Archives and member of the Academy of
Sciences, and F. S. Archenhold, director of the
Treptow Observatorv, represented scientific Germany

;

Sir Robert Ball, F.R.S., and Dr. Roberts, the Vice-
Chancellor, represented the University of Cambridge

;

Dr. John Rhys represented Oxford Llniversitv; whilst
there were also present Sir Edward Elgar, Sir
William Preece, F.R.S., and Dr. Chalmers Mitchell,
F.R.S.
Continued snowstorms made it impossible to see

much of the wild scenery of the Alleghenies, and the
famous horse-shoe curve of the Pennsylvania Rail-
road was traversed in a regular blizzard. The party
reached Pittsburg about S p.m., and at the Hotel
Schenley, situated in the Schenley Park, a few yards
from the Carnegie Institute, found assembled a' very
large number of Americans representing nearly all
the scientific institutions and universities of the
United States and from Canada, Principal Peterson
and Dr. Bovey from the McGill University, Montreal,
and Dr. Galbraith from Toronto.
The proceedings began on Thursday morning,

April II, with a reception of the guests in the
founder's room by Mr. Frew, president of the board
of trustees, who above all others has been responsible
for the translation of Mr. Carnegie's generosity into
the actual buildings. This was followed bv a recep-
tion in the grand foyer of the institute, at which
the guests were presented to Mr. and Mrs. Carnegie.
After luncheon there was a procession of the guests
in uniform or academic costume through lines of
cheering students, from the hotel to the institute. At
2 o'clock nominally, actually about 3.30 p.m., the
dedication took place. The Cambridge Vice-Chan-
cellor delivered an "invocation," modelled on the
university "bidding prayer"; Principal Rhys read a
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scripture lesson (Proverbs, iii., 9-27), Mr. Carnegie
delivered a long address, and M. d'Estournelles de
Constant and Theodor von Moeller presented official

congratulations from France and Germany.
It was notable, and somewhat humiliating to the

English visitors, how elaborately Germany had made
official arrangements for showing the sympathy of

its Government. At each function Germany was to

the fore ; there was a personal cable from the
Emperor, the Emperor's high representatives

appeared with tlicir staff in brilliant uniform, and a
special gift of German State records and Blue-books,
and the formal return gift from Mr. Carnegie of a
cast of Diplodocus, were only characteristic examples
of the German activity. The high position and
exquisite tact of Baron d'Estournelles de Constant,
together with the public announcement made by him
a few days later at New York, that the French
Government had commissioned him to bestow the
Grand Cross of the Legion of Honour on Mr.
Carnegie, supported the prestige of France, but
although the British subjects who were present ably
upheld the position of England in their individual

capacities, there was no one formally commissioned
to represent the English Government.
On Friday, -April 12, there was an informal recep-

tion at the technical institute, and a jjresentation of

addresses in the large hall from the various uni-

versities and learned bodies throughout the world.
There were in addition a number of addresses de-

livered in whole or in part by the European guests;
Sir Robert Ball took as his subject " The .Solution

of a Great Scientific Difficulty," stating the difficulty

in the old supposition that the contraction of its

sphere could be the source of the energy radiated out
by the sun, and suggesting that the presence of

radium offered a solution. Sir \V. H. Preece spoke
on the connection between science and engineering,
tracing the extent to which the art of the engineer
had been indebted to the researches of pure science.

Dr. Chalmers Mitchell discussed international co-

operation in zoology, dealing speciallv with the
necessity for unity in nomenclature and with progress
in the international recording of zoological literature.

In the evening there was a large banquet, and the
proceedings ended on Saturday morning with the
ceremony of the conferring of honorarv degrees by
the ^^"estern L'niversity of Pennsylvania. The
English recipients were as follows:—LL.D., Sir

Robert Ball, Sir Robert Cranston, Sir Edward Elgar,
Dr. P. Chalmers Mitchell, Sir ^V. H. Preece, Dr.
lohn Rhvs, the Rev. Dr. E. S. Roberts, Dr. John
Ross; Litt.D., Mr. C. Moberlv Bell and Mr. W. T.
Stead.
The Carnegie Institute, the area of which is nearly

four acres, and the adjacent technical schools, which
when completed will cover with their workshops and
yards nearly thirty-two acres, are the " gifts of
.\ndrew Carnegie to the people of Pittsburg," and
are dedicated to "literature, science, and art." The
total cost, together with a recent endowment for

maintenance of more than a million pounds, has been
about four million pounds. The management is

vested in a board of trustees consisting of local re-

presentative men, under whom Dr. \V. J. Holland is

director of the museum, Mr. John W. Beatty
director of the fine arts department, Mr. A. A.
Hanierschlag director of the technical schools,

whilst Mr. A. H. Hopkins is chief librarian.

The exterior of the institute proper is unpre-
tentious, the structure being of steel faced with
irrey sandstone in a simplified Corinthian style. The
interior is a series of gorgeous halls and corridors

in marble and gilding, decorated with a striking
series of mural paintings bv Mr. J. \V. .Alexander, a
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young American artist. The library contains special
rooms for the reference collection, for the lendino-
library, and for children, and at present consists of
nearly 1,500,000 volumes, 800,000 of which find place
in an eleven-story book -stack. There is a very large
music-hall with a fine organ and a magnificent foyer.
The fine arts department contains nine galleries, with
a floor space of more than 4^,000 square feet, and m
nddition a hall of sculpture and a hall of architecture.
The galleries contain a good permanent collection,
specially rich in the works of modern artists, with a
special section for an annual international exhibition.
The museum, to which there is attached a fine

lecture hall, an e.Kcellent special librarv, and a well-
equipped series of research rooms, has a floor space
of more than 100,000 square feet, arranged in three
tiers, of open courts and galleries. On the ground
floor there are special collections of gems and coins,
particularly rich in specimens from China, India,
and Korea, the gifts of John J. Lewis, William
Thaw, and Mr. Carnegie. The main hall of the
museum is devoted to mineralogy and geologv.
There is an almost complete collection of local
minerals, and a fine series of huge relief maps of the
district. The pateontological department is domin-
ated by Diplodocus, but contains manv other interest-
ing specimens, in particular a very fine series of
Oreodont mammals. The second floor contains
galleries devoted to economic botany and to general
zoology. There is a large and well-mounted show-
case of Steller's sea-lions, and a capital group of
Rocky Mountain goats. The bird series is as yet
disappointing, but the arrangement of the galleries
has only begun. The third floor is devoted to
entomology, and Dr. Holland's fine collection of
Coleoptera and Lepidoptera has now found a home
worthy of its zoological importance. The chief
assistants of Dr. Holland are Mr. Douglas Stewart,
in the department of mineralogv; Dr. \. E. Ort-
mann, with P. E. Raymond, Earl Douglass, and
O. \. Peterson, in paleontology; Prof. C. V. Hart-
man, in ethnology; Mr. O. lennings, in botanv; Mr.
W. E. C. Todd, in ornitholoary ; and Mr. H. Kahl,
in cntomologv. The chief assistant in the setting up
of fossils is Mr. A. S. Coggshall, whilst Mr. F. S.
Webster is the taxidermist and Mr. Th. .'\. Mills the
modeller. With such a staff and the ample endow-
ments at his disposal, Dr. Holland has a magnificent
opportunity of which he mav be expected to take
full adv'antage.

A full description of the technical schools would
require many pages. In equipment and staff they
are magnificent, and are adapted for the teaching of
almost everv form of the mechanical arts.

ARCHMOLOGY AND THE ASSOUAN DAM.
A DESPATCH from the Earl of Cromer, just issued

-^*- as a White Paper (Cd. 3397), deals with the
question of increasing the water supply of Egvpt bv
constructing a new dam or raising the present dam at
Assouan. Notes are included by Sir William Garstin,
Sir Benjamin Baker, Mr. A. L. Webb, and Captain
Lyons, in which the various plans are considered.
.\fter examining all possible sites, the opinion ex-
pressed is that no alternative exists but that of rais-

ing the .Assouan dam. L^nfortunately, this means
the almost complete submersion, during a portion of

the year, of the temples at Phils; and it is there-

fore important to know what the Egyptian Govern-
ment intends to do with regard to the Nubian monu-
ments affected by the proposed works.
Captain Lyons points out in his note that since in
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an and climate the flood plains are almost the onlv
region where civilisation has been able to develop, a
thorough investigation of the monuments in the dis-
trict to be afl'ected should be made before the water-
level is raised. His principal suggestions are sum-
marised as follows :

—

An archaeological survey of Nubi.i should be carried
out, at the expense of the Government, and every effort
should be made to render it as complete as possible. The
different archaeological societies in Europe should be in-
vited to cooperate with the Egyptian authorities in this
work, by sending representatives to assist in these re-
searches. Wherever possible, the foundations of the
monuments submerged should be reconstructed and con-
solidated, as was done in the case of the Phila; temples.
Such repairs as may be considered necessary to insure
the stability of their superstructure should also be under-
taken. A thorough and complete examination of all the
ancient sites, settlements, and cemeteries which will fall

within the limits of the raised water-levels should be
carried out, and drawings or photographs sufficient to
preserve a complete record must be made by competent
artists. Lastly, the results of these investigations must be
published to the world.

Sir William Garstin does not hesitate to say that
this programme will be adopted, and that " the funds
necessary for such an object will not be grudged bv
the Government." If the raising of the dam is pre-
ceded by an exact scientific survey, archaeology will

benefit by an increase of knowledge, while Egypt
will gain by an increase of water supply. There
ought, however, to be a definite undertaking that the
work will be carried out bv the Egyptian
Government in a reasonable tiriie. We should
be glad to know what has been done with
regard to the complete archaeological survey of the
region already submerged. When the proposal was
made in 1894 to build a dam at Assouan with its

crest 114 metres above mean sea-level, the
archaological societies of Europe protested against
it in the strongest terms, and the result was the

adoption of a modified scheme in which the crest of

the dam is eight metres (26 feet) lower than that of

the original project. This was of the nature of a

compromise, and the Egyptian Government on its

part undertook " to carry out an archaeological and
scientific investigation of the whole of Nuf)ia."

From Captain Lyons's note in the present White
Paper we understand that a topographical basis for

such a survey has been prepared, but the systematic

study of the submerged portion of the Nile

valley, from an archasological point of view, has

still to be made. As this is a matter for the Egyptian
Government, the responsibility for the survey must
not be thrown upon archaeologists (who not only are

not paid, but have to pay for their exploration), but

should be borne by the Government.
By the scheme now proposed, the future maximum

water-level will stand seven metres (very nearly

23 feet) higher than is the case at present, so that

the dam now contemplated will have practically the

same height as that of the original project against

which archaeological societies strongly protested. It

is therefore desirable to insist that the promised in-

vestigations should be undertaken seriously by the

Egyptian Government without delay, and that

adequate provision be made for the systematic survey

of the region. LTnless all records of the earlier civili-

sation of the region are carefully and accurately col-

lected and studied, as suggested by Captain Lyons,

the claims of archaeology are likely to be forgotten

when the engineering scheme has been approved and

the works are in progress.
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MAY METEORS.

IN Spring months meteoric observers cnn hardly

expect very productive results. The weather is

often fine and' pleasant, it is true, but meteors arc

usually scarce, and an average night will not present

more "than about four or five per hour. In 1886,

during the month of May, I counted 127 meteors in

twenty-five hours of observation. In 1903, May, I

saw seventy-two meteors in iSJ hours, and, if allow-

ance is made for time engaged in recording paths,

the deduced horary number was about five.

I have noticed that at this season of the year there

are comparatively few meteors leaving definite

streaks. In July' (last half) and August there are,

however, a large proportion of streak-producing

meteors, but the majority of these are obviously

Perseids belonging to the great July-August shower.

.Some years ago I counted out the number of meteors

with streaks seen by me in June and July (1873-1901),

and the relative figures were :

—

June, of 252 meteors, thirty-one had streaks, pro-

portion 8 to I.

July, of 641 meteors, 141 had streaks, proportion

4j to I.

It cannot be held that May offers any special

inducement to meteoric observers, but some very

interesting showers are visible. In the early part of

the montfi there are the .Aquarids, supposed to be

connected with Halley's comet. At about the middle

of May the Coronids are often .-ictive from radiants

at about 23i'' + 27° (near a Coronse) and 246° + 3i''

(f Hcrculis), and at the close there are the

>) Pegasids from 330° + 26°, maxiinum on May 30.

There are many other showers from Hercules,

Draco, Libra, Serpens, Scorpio, &c. Fireballs are

tolerably numerous during the month, and they are

apparently directed from a number of different

radiants.

This epoch is likely well to repay investigation, as

it has never been amply studied in past years. More
observations should therefore be obtained, so that the

leading showers of the present day may be ascer-

tained.

Though the majority of streams are probably of

annual occurrence, a few of them are undoubtedly
periodical, giving perhaps only one pretty rich ex-

hibition once in a long series of years. The latter

class of shower would escape notice unless observ-

ations were maintained with great assiduity and
regularity. As an instance of a rich periodical

shower of this kind. I may mention that on 1879
August 21-25 ' witnessed the flight of fifty-six bright
meteors from a radiant at 2qi° + 6o°, near the star

o Draconis, but though I frequently endeavoured to

re-observe this display, it never returned except under
a very feeble aspect. W. F. Denning.

NOTES.
The annual conversazione of the Royal Society will be

held at Burlington House on Wednesday next, May S.

Sir James Dewar, F.R.S., has been elected a foreign

member of the National Academy of Sciences, Washington.

The Soci^t^ chemique de France will celebrate its fifty

years' jubilee by special meetings on May 16-18.

Reuter messages from Messina report that a violent

eruption of Stromboli occurred at 10 p.m. on April 27.

It was accompanied by a strong shock of earthquake,

which shattered windows and caused other damage in the

vicinity. The cable between the Lipari and Stromboli

islands has been broken.
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The Meteorological Committee has appointed Mr.

Ernest Gold, fellow o( St. John's College, Cambridge,

superintendent of instruments in the Meteorological Office.

to the readership in dynamical meteorology established

for three years from October i. The readership is con-

stituted from funds contributed by Dr. Arthur Schuster,

F.R.S., and is tenable, under certain conditions, at any

university in the United Kingdom.

The exposition which is to be held at Berlin in con-

nection with the fourteenth International Congress for

Hygiene and Demography, on .September 23-29, promises

to be an interesting one. The fight against infectious

diseases, principally colonial and tropical diseases, hygiene

work of the State and municipality, especially the care

of infants, provision of good drinking water, removal of

waste, and the hygiene in schools, will be represented by

many exhibits. In consideration of the importance of

hygiene to private and public life, it has been resolved

to keep open the exposition, which is to be hpld in the

" Reichstag," to the end of September.

The Destructive Insects and Pests Bill was read a

second time in the House of Lords on Monday. The Bill

is intended to grapple with several matters of importance

to the agricultural world, and in particular with the

disease called the gooseberry mildew. It provides that

the Board of Agriculture may make such orders as are

thought fit to prevent the introduction or spread of any

particul.nr insect, fungus, or other pest destructive to

agricultural or horticultural crops, or to trees or bushes.

The Bill gives the Board power to regulate the landing

of plants and to authorise the removal or destruction of

any diseased plant. Local authorities are empowered to

pay compensation for any crops or trees so destroyed.

At a special general meeting of the Geological Society,

to bp held on Wednesday, May 15, a new section of

the bye-laws, providing for the election of women as

associates, will be considered and voted upon. The first

clause of the proposed new section reads as follows :

—

" Any woman who has distinguished herself as a geo-

logical investigator, or who has shown herself able and

willing, to communicate to the Society original and

important geological information, or who has exercised

signal liberality towards the Society, and is desirous of

being elected, provided she be a British subject, or be

domiciled in the British dominions or their dependencies,

may, subject to the provisions hereinafter contained, be

elected an Associate, the number elected being limited to

forty."

At the second National Poultry Conference, to be held

at Reading on July S-ii, the discussions have been

arranged under si.x sections, dealing respectively with

poultry farming and production, breeding, hygiene and

disease, women and the poultry industry, education and

research, and commercial subjects. Among papers to be

read at the conference we notice the following :—the

Mendelian laws and their application to poultry breeding,

by Mr. C. C. Hurst ; hybridisation experiments with

Ceylon jungle fowl (Callus slanleyii), by Dr. J. Llewellyn

Thomas ; the economic values of external characters, by

M. Louis van der Snickt ; parasitic liver disease in

poultry, by Prof. F. V. Theobald ; the influence of heredity

upon the diseases and deformities of poultry, by Dr.

H. B. Greene ; methods of instruction in poultry-keeping,

(a) in the United Kingdom, by Mr. F. W. Parton, (b) in

.Australia, by Mr. W. H. Clarke ; results of experimental

work, (a) in the United Kingdom

—

(b) in America, by
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Prof. J. E. Rice. Full particulars of the conference can

be obtained from the honorary secretary, Mr. Edward
Brown, 12 Hanover Square, W.

The annual conversazione of the Selborne Society was
held in the theatre and halls of the Civil Service Com-
mission, Burlington Gardens, on Friday, April 26, and

between five hundred and si.x hundred guests were present.

Lord .-\vebury presided, and was supported by the Earl of

Stamford and the Hon. Walter Rothschild. During the

course of his presidential address, which dealt with the

study and appreciation of nature, Lord Avebury said :

—

" To the wise and good, indeed. Nature is divine, but

to understand her we must love her, we must feel that we
are one with her. People often talk of the supernatural.

This is, no doubt, mainly a matter of definition. To me.
Nature is all-sufficient and all-covering. What they re-

gard as supernatural seems to me either natural or non-
existent. Whatever exists is part of Nature. It is not

that those who hold these views wish to lower the so-

called supernatural, but that those who hold the opposite

opinion seem to us to limit and lower Nature. Nature is

infinite. Every fresh discovery reveals new sources of

wonder
; every problem that is solved opens others. The

telescope and microscope create for us new worlds ; the

spectroscope has answered questions which Comte thought
were obviously beyond the range of human ken." During
the evening Mr. E. J. Bedford, one of the first to apply

photography to the study of birds, gave an illustrated

lecture on " Bird Architecture." Among the exhibits were
the original manuscript of Gilbert White's " Natural

History of Selborne," and the original letters of Mulso
to Gilbert White.

To vol. Ixxxvi., part ii., of the Zeitschrift fiir wissen-

sckaftliche Zoologie, Mr. W. S. Marshall, of Madison,

Wisconsin, contributes an elaborate account of the develop-

ment and structure of the cellular elements of the ovary

in two species of insects, based on investigations recently

conducted by himself in Berlin. The wasp known as

Polistes pallipes forms the subject of the first paper, in

which, after reviewing previous work, the author discusses

the developmental history of the three types of cells

—

oocytes, nurse-cells, and epithelial cells—throughout the

whole or the greater part of their e.xistence. In the second

paper, where Platyphylax designatus is the species dis-

cussed, the author opens up newer ground, since very

little is known as to the details of the developmental

history of the Phryganeidse.

We have received three publications from the Bergen

Museum, the Aarsheretning for 1906, together with the

third part of the Aarhog for 1906 and the first part for

1907. From the first of these we learn that attention

continues to be directed to extending the educational value

of the museum, especially as regards the fauna of the

country, several new groups of Norwegian animals having

been added to the exhibited series. In the third part of

the Aarbog for 1906 Mr. J. A. Grieg continues his de-

scription of the echinodorms collected in the late cruise

of the Michael Sars, dealing in this instance with the

starfishes, while the bryozoans obtained on the same ex-

pedition form the subject of an article by Mr. O.

Nordgaard in the issue for the current year. The stone-

implements of western Norway are discussed by Dr.

A. W. Brogger in the last-named part.

Prof. A. J. Ewart contributes to the Proceedings of

the Royal Society of Victoria, vol. xix., part ii., a list of

identifications of Australian plants, several of them being
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corrections of previously recorded names. A new genus
of the Composita;, Bellida, founded on a West Australian

species, is described and figured. Two new species,

Daviesia mesophylla and Eriostemon intermedius, are re-

corded, and the characters of Romulea cruciata, a native

Irid known as onion grass, allied to Romulea bulbocodium,

are noted.

In Florida the growers of citrus fruits are troubled with

the whitefly, Aleyrodes citri. A Bulletin, No. 88, of the

Florida Agricultural Station, prepared by Dr. E. W.
Berger, deals with the methods of combating the pest.

Special value is attached to the efficacy of fungi parasitic

on the whitefly, of which a red fungus, Aschersonia

Aleyrodes, a yellow species of Aschersonia, and a brown
fungus are known. It is recommended to scatter spores

of the fungi by spraying, or to introduce cultures on

leaves or trees.

As a consequence of the shortage in the Indian jute

supply, the Government of India delegated Mr. R. S.

Finlow, attached to the Agricultural Department as a jute

specialist, to ascertain whether new localities suitable as

to soil and climate could be discovered outside the ordinary

area of jute cultivation that lies along the lower courses

of the Ganges and Brahmaputra rivers. In Mr. Finlow's

report, issued as Bulletin No. 3 of the Agricultural Re-

search Institute, Pusa, it is stated that jute growing

promises to be successful in Bihar, where it will take to

some degree the place of indigo. With regard to districts

inspected in Madras, Bombay, and Central Provinces, the

pro.spects are less certain, and it will be necessary to await

the results of experimental cultivation.

No branch of botany received more attention from Prof.

Errera and his pupils than the examination of organic

compounds in plants. The late professor was therefore

essentially qualified to prepare a practical course on the

microscopical identification of such compounds in plant

tissues. A small brochure, consisting of the notes on

this subject drafted by him for the benefit of students

taking botany for a doctorate in science at the University

of Brussels, has been published by Dr. J. Massart. Some

of the reactions are based on researches made in Brussels,

others are taken from the writings of Macallum, Gilson.

and Moll.

A GENERAL revicw of the evolution of scientific methods

for improving the sugar-cane by hybridisation is presented

in the paper published in the West Indian Bulletin, vol.

vii.. No. 4, under the joint authorship of Sir Daniel

Morris and ' Mr. F. A. Stockdale. The possibility of

raising seedling canes was authenticated by Harrison and

Bovell in 18S8 ; this was shortly followed by the produc-

tion of numerous seedlings, some of which have proved

greatly superior to previously existing strains. Success

was thus obtained, but the results were quite fortuitous,

and the parentage of the seedlings could not be deter-

mined. Finally, the somewhat difficult task of removing

the anthers from young flowers and pollinating with pollen

from a known type was performed by Lewton-Brain in

1904. The paper also furnishes an indication of future

lines of work and a summary of results already obtained.

Coloured illustrations of six of the best known West

Indian varieties are given.

Up to the present time no deposit of coal has been dis-

covered in the Sahara and in the whole of North Africa.

.\n attempt to ascertain whether coal really exists to the

south of Algeria has been made by Mr. E. F. Gautier,
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and the results of his explorations have been rommunicated

to the Soci^t^ d 'Encouragement (Bulletin, vol. cix., No. 3)

by Mr. K. Carnot. No trace of coal was found, but an

extensive Carboniferous area was traversed between Figuig

and In Salah, and it is possible that coal exists concealed

beneath the vast Cretaceous plateaux.

At the meeting of the Institution of Civil Engineers

on April 16, papers were read on the Pyrmont bridge,

Sydney, New South Wales, by Mr. P. Allen, and on the

swing bridge over the river Avon at Bristol, by Mr.

\V. H. B. Savlle. The Pyrmont bridge across Darling

Harbour is 12 10 feet long. There are three 30-feet open-

ings in the Sydney approach for vehicular trafific to

wharves, while on the Pyrmont side the Darling Island

railway passes under a steel bridge of 25-feet span.

Electric motive power is used for working the swing span

and for roadway gates and for lighting, the whole being

operated by one man from a conning tower in the centre

of the swing span. The Bristol bridge, which is 600 feet

long, carries a carriage road and a double line of the

Great Western Railway. The main feature is the swing

span, which is 202 feet 6 inches long, pivoted on a pier in

the river.

The current issue of the Transactions of the English

Ceramic Society (vol. vi., part i.) shows that much useful

work in the discussion of subjects relating to the clay-

working industries is being done by the society, which

meets at Tunslall, Staffordshire. The contents comprise

seven original memoirs, four of which are written by Dr.

J. W. Mellor, the hon. secretary of the society, and deal

respectively with the determination of the amount of

soluble salts in clays, excess air in firing kilns, the

sulphuring and feathering of glazes, and the influence of

high temperatures on porcelain pyrometer tubes. In the

other papers, Mr. W. Burton reviews the different methods

of recording high temperatures, Mr. W. F. Murray dis-

cusses the pottery oven of the future, predicting that gas

firing, at present unknown in the earthenware trade, will

fifty years hence be universal, and Dr. F. Shufflebotham

deals with the hygienic aspect of the pottery industry.

The Bureau of Science of the Government of the

Philippine Islands publishes the Philippine Journal of

Science in three sections, dealing with :—A, general

science ; B, medical science ; and C, botany. The numbers
in each section appear as rapidly as material is available,

and the latest number to hand (A, vol. ii.. No. i) shows
that the papers attain a high standard of excellence.

There are four original memoirs, on the terpene oils of

Manila elemi, by Mr. A. M. Clover; on the action of

sodium on acetone, by Mr. R. F. Bacon and Dr. P. C.

Freer ; on a new subspecies of Philippine Cicindelidse, by

Mr. W. Horn ; and on the proximate analysis of Philip-

pine coals, by Mr. A. J. Cox. In the last-mentioned paper

the author shows that the directions for coal analyses

recommended by the American Chemical Society are in-

applicable to certain Philippine coals. These coals are

easily detected by the shower of incandescent carbon
particles which are driven off when the sample is subjected

to rapid heating. This mechanical loss can be overcome
by expelling the volatile matter very slowly so that the

escaping gases do not ignite. This smoking-off method
approaches the conditions existing in a coke-oven.

An interesting account of the Blue Grotto at Capri has
been published by Mr. F. Furchheim, of Vienna, 2 Seiler-

statte, District I., for private circulation. It is reprinted
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from the Deutsche Riiiulschan fiir Geographic und

Statistik (January), and deals with the changes which

have taken place in the grotto, considered particularly in

reference to variations of sea-level, from the times of the

ancients down to the present day, as revealed by historic

documents and references.

The Revue scientifique (April 13) publishes an interest-

ing account of graphic methods of calculation in the form

of an inaugural address by Prof. Maurice d'Ocagne. As

is well known, Prof. d'Ocagne introduced the method of

** nomography," in which calculations arc performed by

drawing lines across a diagram with a ruler. His use of

the method for solving algebraic equations is well known.

That a piece of squared paper forms an excellent substi-

tute for a slide rule when used in this way is so simple

and obvious that it is surprising how often the fact is

ovei'looked.

The relations of sciencr to questions of national interest

forms the subject of a number of the papers in the current

issue of Science Progress. Mr. James Johnstone discusses

the international fishery investigations, and directs atten-

tion to the unsatisfactory position of fishery statistics, par-

ticularly in connection with Great Britain. The relation-

ship of mining to science, in the hands of Mr. W. E.

Lishman, forms the basis for further reflections on

England's neglect of science. Dr. John Wade replies to

Prof. H. E. Armstrong's attacks on our present medical

curriculum ; and Prof. Armstrong contributes an address on

"The Opportunity of the Agriculturist," and draws a

timely moral from the eflRciency of the United States

Agricultural Bureau. Mr. R. H. Biflen also shows thf

need of agricultural research in his paper on modern

plant-breeding methods. Mr. Shipley, in his paper on

the danger of flies, puts in one good word for the motor-

car, which, with all its faults, affords no nidus for flies.

In a paper contributed to the Physical Review for

March, Mr. W. R. Turnbull discusses the forms and

stability of aeroplanes. The author describes laboratory

experiments made with planes and singly and doubly

curved surfaces, and draws curves showing the lift,

drift, and coordinate of the centre of pressure expressed

graphically in terms of the angle of inclination. He
rightly directs attention to the supreme importance of

longitudinal stability. This is a factor which is apt to

be neglected by practical aeronauts whose main thought

is to build flying machines in the hope of winning prizes.

The data in question will afford useful material so far

as they go, for studying the stability of various types.

This stability depends, however, on other factors also,,

such as the moment of inertia and the position of the

centre of gravity of the proposed apparatus. Another

interesting note was recently contributed to the Comptes
rendus by Captain Ferber, dealing with the forms of

propellers calculated to give the maximum efficiency.

Mr. F. W. Aston writes in reply to Mr. A. A. Camp-
bell Swinton's letter, which appeared in Nature of

April 18 (p. 583), to say that when Mr. Swinton has the

opportunity of comparing the full text of the Royal Society

paper with his own results of 1898 he will recognise the

wide dissimilarity of conditions, effect, and explanation

between them. The mica mill referred to in the abstract

is designed to show that inside the dark space, under

conditions of moderate pressure and continuous current,

the mechanical energy flowing towards the kathode in the

path of the kathode rays is far jn excess of that flowing
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in the opposite direction, a phenomenon which, under the

conditions of Mr. Svvinton's experiments—very low pressure

and discontinuous current—is actually reversed.

Reference was made in Nature of April 4 (p. 543) to

a paper by Mr. C. E. Moss on the " Geographical Distri-

bution of Vegetation in Somerset." The paper is pub-

lished by the Royal Geographical .Society, but did not

appear in the Geographical Journal.

A CORRESPONDENT asks for a reference to the latest

discussion of the stadium of Eratosthenes and the official

or Royal Egyptian stadium mentioned in a recent review

in Nature (.April 11, p. 553). The information required

will be found in " Griechische und romische Metro-

logie, " by F. Hultsch (Berlin, 1882), and in Dr. Dreyer's
" History of the Planetary System " (Cambridge, 1906).

A SECOND edition of " The Textile Fibres : their

Physical, Microscopical, and Chemical Properties," by Dr.

J. Merritt Matthews, of the Philadelphia Textile School,

has been published by Messrs. John Wiley and Sons, of

New York, and Messrs. Chapman and Hall, Ltd., in this

country. The book has been re-written, and is intended

to bring together all the material available for the study

of the textile fibres. The price of the volume is 17s. net.

Messrs. Witherbv and Co. announce the forthcoming

publication of a limited edition of a work on " The
Vertebrate Fauna of North Wales," by Mr. H. E. Forrest.

The work will be a history of the mammals, birds,

reptiles, amphibians, and fishes to be found in that part

of Wales lying north of the Dovey Estuary, illustrated

with plates depicting notable haunts of typical species,

portraits of Pennant and other former recorders, and a

coloured map of the district.

OUR ASTRONOMICAL COLUMN.
Astronomical Occurrences in May :

—

May I. Ilh. Mars in conjunction with Uranus, Mars 0° 46' S.

,, Mars. Apparent diameter = I2"'54.

1-6. Epoch of Aquarid meteors. Radiant 337°- 2°.

6. loh. 31m. Minimum of Algol (/3 Persei).

16. 7h. 13m. to loh. 27m. Transit of Jupiter's Sat. HI.
(Ganymede).

21. I2h. Jupiter in conjunction with Neptune. Jupiter
1° N.

26. I2h. 14m. Minimum of Algol (18 Persei).

,, i6h. 6ni. to i6h. 52ni. Moon occults 9 Librte (mag.
4-3)-

Comet 19076 (Mellisii).—An extension of the ephemeris
given by Miss Lamson and Frederick, computed by Dr.
Stromgren, appears in No. 4172 (April 20) of the Astrono-
inische Nachrichten, and gives the calculated daily posi-

tions of the comet up to May 10. This object is now
barely one-tenth as bright as when discovered, and,
according to the elements, was nearest to the earth on
April 10-98.

The Ring of Minor Planets.—Some very interesting

facts are educed in a discussion, by Dr. P. Stroobant,
which appears as an extract from the Aiinales d'Observ-
atoire Royal de Belgique, vol. ix., part iii. ; Dr.
Stroobant's subject is the constitution of the ring of minor
planets, and he considers the relative distribution, the

masses, and the classification of the first 512 of these
bodies. After giving a very abbreviated history of the
discovery and study of asteroids, the paper discusses the
lacunae in the grouping of the minor planets, and also

the grouping in regard to their mean distances from the
sun. A decided maximum occurs between the limits

marked out by rings respectively 2-55 and 285 astro-
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nomical units from the sun, 199 of the asteroids considered
revolving in this annulus.
From a discussion of the available data concerning the

magnitudes and probable diameters of asteroids, it is
found that nearly all the asteroidal matter is concentrated
near to the middle of the ring in the neighbourhood of the
mean solar distance of 27, whilst further analysis shows
that, as a general law, the smaller asteroids are relatively
less numerous in the richest zones. .\t the end of the
paper Dr. Stroobant tabulates the 512 asteroids in order
of their mean distances from the sun, and gives the mean
movement, the mean distance, and other data for each.

Positions of Piicebe, 1898-1904.—No. 3, vol. Ix. (pp.
45-5*5). of the Harvard College Observatory Annals con-
tains the measured positions of Phoebe, the ninth satellite
of Saturn, during the period 1898-1904.
The places of the standard stars employed were taken

from the C.P.D. for the epoch 1875-0, and, should greater
accuracy be required, all the material for a second reduc-
tion is included in the present memoir ; it will only be
necessary for such a reduction to determine the places
of the standard stars with greater accuracy.

Observations of Thirty-three Variable Stars.—In
Bulletin No. iio of the Laws Observatory, University of
Missouri, are published the preliminary results obtained
from the observations of thirty-three variable stars, the
light-curves and periods of which are as yet imperfectly
known. The bulletin gives a list of the stars considered,
with their places for 1855-0, followed by a brief discussion
of the results yet obtained for each star. These results
are compared with previously published elements, and in
some ca.ses the light-curves are reproduced.

The Italian Prominence Observ.\tions, 1877-1883.
No. 5, vol. xxxvi. (p. 54, 1907), of the Memorie della
Societd degli Spettroscopisti Italiani contains a series of
notes on the prominence observations made at Palermo
and Rome from 1877 to 1883. These notes give the atmo-
spheric conditions for each observing day, and brief re-
marks on any observation of especial interest, and should
prove useful in any discussion of these valuable observ-
ations.

The Spectrum of Mira.—A brief discussion of the spec-
trum of Mira, photographed at the Lowell Observatory
on January 11, is published by Mr. V. M. Slipher in

No. 3, vol. XXV. (p. 235, April), of the Astrophysical
Journal. The region shown on the plate includes Ho,
H/3, Hy, and H5, all of which are bright and increase
in intensity in the order given. The series of absorption
bands commences at X 4584, possibly at \ 4463. and
appears to extend beyond the region photographed, i.e.

beyond K 7000. Vanadium absorption is strongly repre-

sented. A comparison of this spectrum with that obtained
by Stebbins, at Lick, in 1902, shows that H/3 (and prob-
ably Ha) was more intense during the more recent maxi-
mum. On the other hand, the series of dark bands
appears to have been more intense, and to have extended
further into the ultra-violet, in 1902.

The Harvard College Observatory.—Prof. E. C.
Pickering's report of the work done at the Harvard
College Observatory during the year ending September 30,

1906, sounds a note of disappointment at the lack of

financial support given to the schemes for astronomical
work on well organised lines which he has formulated.
The amount of meridian and photometric work accom-
plished was on the usual immense scale, and it is hoped
that when the 60-inch Common telescope is completed the

visual work will be greatly extended to the faintest stars.

On the Henry Draper memorial photographs Miss
Cannon studied 691 stellar spectra and classified them.
Three stars, H.P. 934, H.P. 3030 and 4-44°.3639, were
found to show the second series of hydrogen lines. Mrs.
Fleming also found numerous variable stars and stars

having peculiar spectra on plates taken with the 8-inch

Draper, the S-inch Bache, and the 24-inch Bruce tele-

scopes respectively. A great amount of work was also

performed at the .Arequipa station and at the Blue Hill

Meteorological Observatory.
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NORTH POLAR PROBLEMS.'

'T'HE deep North Polar Basin forms the northern termin-
*• ation of a series of depressions of the earth's crust ex-

tending north through the Norwegian Sea from the eastern

side of the Atlantic, and dividing between the continental

masses of the old and the new world. The eruption of

the Jurassic basalts of Kranz Josef Land and Spitsbergen

may have had some connection with the sinking in of the

North Polar Sea bottom, but the basin was probably to

a great extent formed before that time. Newer volcanic

rocks are not known hitherto from the edges of the North
Polar Basin. On Bennett Island, De Long reports lava

(or basalt), but we do not know its age.

It is most iinprobable that any block of land (horst)

should have remained isolated in the middle of such a

basin, surrounded by deep water on all sides, and without

having any connection with the surrounding lands or

continental shelves. It is, therefore, of' essential import-

ance to determine the edge of the continental shelf off

the known coasts. But the edge of the North Polar

continental shelf is only known exactly in two places

—

north-west of the New Siberian Islands and north of

Spitsbergen—whilst in the region between these two places

we know the deep sea to the north. In the remaining
part of the North Polar Sea we know as yet very little

about the edge of the continental shelf.

The rule that the continental shelves are generally

much narrower outside high and mountainous coast than
off flat and low lands holds good only where the moun-
tain formations of the coast are in near relation to the

trend of the coast and to the continental slope outside,

and also where the mountainous coast is built up by
primary rocks. This seems hardly to be the case on the

northern coast of the American Arctic Archipelago and
Greenland, although there are rather high promontories
in some places. It is, therefore, difficult to say much
about the extent of the continental shelf there. It is

perhaps more the case along the north coast of Alaska,
and therefore the continental shelf may possibly be
narrower in that region ; but even this is uncertain. The
deeper soundings taken near the supposed edge of the

shelf may simply indicate depths of submarine valleys,

which may be numerous in this region, and many more
and deeper soundings are required before we can say any-
thing with certainty.

Dr. J. \\'. Spencer's conclusions as to the width of the
continental shelf (American Journal of Science, vol. xix.,

No. 113, May, 1905), drawn froin the great depths of

the submarine fjords of the American Arctic Archipelago,
are hardly well founded. Considerable depths of the sub-
marine valleys and channels (fjcrds) do not point to a
comparatively narrow shelf in regions where there has
been glacial erosion. It ought also to be considered that,

on the whole, the region of the .American Arctic .Archi-

pelago exhibits geomorphological features which are
exceptional. This region was probably near the heart of

the great North -American Ice agr, and the land has been
split up into islands and peninsulas, whatever the original
cause of this dissection might have been.

It cannot, therefore, be said that the geomorphologic
features of the known part of the Arctic regions exclude
the possibility of a wide extension of the continental shelf,

possibly with lands on it, into some parts of the Unknown
North.'
The Sea Currents and the Drift of the Ice seem to

indicate that there is an extensive area of sea to the
north of the Frani's track. Peary's experiences during
his latest expedition also indicate that there is much sea
to the north of Greenland. The ice-drift converges
towards the opening between Greenland and Spitsbergen.
Peary's observations of a rapid eastward ice-drift also
indicate that there cannot have been much land to the
east of his northward track ; but as we do not know the
depths over which Peary travelled, we cannot say much
with regard to the possibility of land or continental shelf
further north and east.

The drift of the Jeanette can hardly be said to indicate

1 Abridged from a paper by H.E. Dr. Fridtjof Nansen, G.C.V.O., read
before the Royal Ge0gmphic.1l Society on April 29.

NO. 1957, VOL. 76]

land to the north, as this drift was chiefly influenced by
the winds.

My conclusions with regard to an actual current in the

surface-layers of the North Polar Basin, pointing towards
Franz Josef Land and Spitsbergen (" The Scientific From
Report," vol. iii.), might seem to indicate that there was
land to the north, and that the North Polar Basin is a

long and narrow depression. For, owing to the earth's

rotation, we might c.\pect a surface-current of this kind
to be deflected towards the coast on its right-hand side,

i.e. towards the Greenland and American side. It is,

however, probable that the winds and ice-drift in the un-
known parts of the sea might have influenced the direc-

tion of our drift, and that therefore the results arrived at

as to the direction of the current are not quite correct.

R. A. Harris's contention that the difference in the

magnitude of the iiilt-s on Bennett Island and the coast

of Alaska proves the existence of extensive land to the

north is based on a much too scanty material of observ-

ations. On the northern coasts of Franz Josef Land I

found a smaller tide than the Jeanette -(.'eople on Bennett
Island.

The possible differences shown by the ice in the Beau-
fort Sea, on the coast of Prince Patrick Island, north of

Ellesmere Land and Greenland, and in the sea crossed by
the Fram, cannot be said to point to the existence of

land in the Unknown North.
The occurrence of driftwood on the northern coasts, and

even on the floe-ice itself (north-west of Greenland), proves

that this ice must have drifted across the unknown sea

from Siberia or America. The great quantity of " post-

Glacial " driftwood, found even at high elevations on
the now ice-bound coasts in the north, points to a milder

period in post-Glacial times with a more open North
Polar Sea.

.Methods of Exploration.—The drawback with sledge

journeys acro.ss the Polar ice is that they do not give

much opportunity of soundings and oceanographical work
;

but something could be done by a practical equipment.
Determination of the edge of the continental shelf would
be most important, but also some observations of the

temperature and salinity of the deep-water strata of the

deep sea beyond this edge would be of value.

A drift with a ship across the Unknown North from the

sea north of Behring Straits or Western Alaska, and
towards Greenland, would give important results, and
could be done probably in five years, although the drift-

cask of Bryant and Melville took nearly six years from
Alaska to Iceland (from September 13, 1899, to June 7,

1905):

SEISMOTECTONIC LINES.'

T N studying the distribution of the towns and villages
' damaged by Calabrian earthquakes. Prof. Hobbs finds

that they show a noteworthy tendency to grouping along
series of essentially parallel straight lines (seismotectonic

lines), which he believes are related to coast-lines, borders

of mountain-masses, boundaries of geological formations,

&c. The places most seriously damaged are generally

situated at or near the intersections of indicated seismo-
tectonic lines, while these lines often intersect lines of

volcanoes (volcanotectonic lines) at volcanic vents. In the

direction perpendicular to seismotectonic lines, he states

that the destructive intensity of the waves falls off rapidly,

having but little effect upon well-built houses more than
a mile distant, except in the case of earthquakes of the

first order of intensity. He therefore concludes that " the

destructive violence of an earthquake is localised on
vertical planes of fracture within the earth's crust; along
which cracks the seismic waves are transmitted with the

least loss of intensity."

The district chiefly affected by the Calabrian earthquakes
is one in which the peculiar earth-sounds, known as

brontidi, mistpoeffers, &c., frequently occur. Recent in-

vestigations by Cancani, .Alippi, and others have shown

1 (i) "On some Principles of Seismic Geology"; (s) " The Geotectonic
and Geodynamic Aspecis of Calabria and North-Easlern Sicily, a Study in

Orientation." By William Herhert Hobbs. (.Blilrage zur Grofkysik,
Bd. viii., pp. 219-362, and plates.)
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that these sounds are closely connected with ordinary
earthquake-sounds, and Prof. Hobbs finds that the
Calabrian villages from which brontidi are reported are
also those which have suffered most from disastrous earth-
quakes, and that they are ranged along the more prominent
seismotectonic lines of the district.

In great detail Prof. Hobbs studies, not only the places
damaged by the important earthquakes of 163.8, 16513,

1783, 1S94, and 1905, but also those at which numerous
slight shocks were observed, for the latter, owing to their
small disturbed areas, seem to be the most useful indices
of the course of seismotectonic lines. The positions of
more than 300 such lines in Calabria and north-eastern
Sicily are estimated and drawn upon a series of maps, as
well as the bearings of joint-planes, the trend of the
volcanotectonic lines, and the distribution of brontidi.

It will be seen from this brief abstract that Prof.
Hobbs's memoirs possess considerable interest. They are
the result of extensive reading, and contain many useful
references. But his wide generalisations seem to me to

be based on insecure principles and insufficient data. Iso-

seismal lines, it is well known, are elongated in the direc-

tion of the originating faults, but the positions of a few-

places at which shocks are felt cannot determine a line

of fracture. For instance, one of the British seismo-
tectonic lines is located by the positions of four places,

two of which are more than 200 miles apart. The seismo-
tectonic lines revealed by the New England earthquake of

1870 are based on the positions of about a score of places

distributed over an area reaching from Quebec to Xew-
haven, and on about a dozen apparent directions of the
shock. When observed in houses, such directions are
almost invariably perpendicular to the principal walls, but
Prof. Hobbs assumes that they indicate that the shocks
were transmitted along parallel seismotectonic lines. In
Calabria, on the other hand, the damaged villages are so
numerous that it would be strange if many of them were
not collinear. Several of the seismotectonic lines plotted

by Prof. Hobbs no doubt correspond with lines of fracture,

but the existence of a very large number of his lines must,
I think, bo regarded as doubtful. Industrious as he has
been in the collection of materials, he has tried within
little more than a year to achieve results which the long-

continued labours of many men might fail to establish.

C. Davison.

HYDRATES IN AQUEOUS SOLUTION.
A RECORD of researches which have been carried out^ by Prof. H. C. Jones with his students and confreres

has recently been published by the Carnegie Institution.'

The investigations which have been undertaken were to

elucidate an observation made by Jones and Ota when
studying the freezing points of solutions of double salts in

order to ascertain whether in solution they remained as

constituent molecules or were broken down. They found
that concentrated solutions gave abnormally low freezing

points, the* molecular lowering of freezing point passing
through a well-defined minimum as the concentration
changed. Now according to the ionic theory as then ex-

pressed, the molecular lowering should decrease continu-
ously as the concentration of the solution increased.

A very large number of solutions of salts, acids, and
bases, and neutral organic substances have now been
studied, and as a result it has been found that this

excessive depression as the concentration increases is a
general property of solutions. In order to explain this

digression from the generally accepted rendering of the

ionic theory, Jones postulates that " in solution a part of

the solvent is cojnbined with the dissolved substance and
no longer plays the role of solvent, at least so far as the

freezing point method is concerned."
By a determination of the freezing point, conductivity,

and specific gravity of the solutions, it has been found
possible to calculate approximately the total amount of

water held in combination by the dissolved substance, and
consequently the approximate amount combined with one
molecule of the compound or of the ions resulting from it.

Pp. viii-H264.1 " Hydrates in Aqueous Soluli
'(Washington : Carnegie Institutft

" By Harry C. Jo
1007.)

The theory proposed here differs from that suggested bv
Mendeli5eff, who considered that such substances as
sulphuric acid and calcium chloride form a few definite
compounds with the water in which they are dissolved.
But the present theory supposes that combination between
the dissolved substance and water to be a general pheno-
menon. The compound forms, say, for example, calcium
chloride, a complete series of hydrates extending froin a
few molecules of water to at least thirty, all the inter-
mediate stages being represented.
The memoir commences with an introduction, in which

the earlier work is reviewed and the freezing-point and
conductivity apparatus used by the author are described.
Then follows part i., dealing with the evidence for the
existence of hydrates in aqueous solution and the approxi-
mate composition of the hydrates formed by a large
nuiiiber of electrolytes. The work here described was
carried out by Getman and Bassett. Attention is directed
to the effect of temperature on water of crystallisation, as
bearing on the theory of hydrates in solution. It is shown
that salts which on crystallisation contain water of

crystallisation are able to combine when in solution at
ordinary temperatures with a much larger quantity of
water than they are able to bring with them out of solu-
tion on crystallisation. The results obtained are illustrated
in many cases graphically by curves and in other cases by
tables.

Part ii. is chiefly the work of Uhler, and deals with
spectroscopic investigations. The spectrographic photo-
graphs which are given have been magnificently repro-
duced, and form quite a feature of the book. The
colour changes produced, for example, by the addition of

different salts to cobalt salts have been investigated

quantitatively. That is to say, the absorption spectra of
the substances, separately and when mixed in known
quantities, have been observed with a direct-reading
spectroscope, and thus the wave-lengths and absorption
bands obtained. The special spectrograph which has been
used to obtain the photographic record of the absorption
bands is also described. The final section deals with non-
aqueous solutions, the solution of substances in methyl
and ethyl alcohol having been studied. The results seem
to indicate that some substances at least, such as lithium
chloride, bromide, and nitrate, combine to some ex-
tent with the solvent. However, this portion of the
work is yet in its initial stage, and much yet remains to

be done. We understand that the author is extending the
work in this direction.

.Altogether, the memoir is an extremely valuable con-
tribution to the study of the subject, more especially in

coimection with concentrated solutions. It has often been
urged, and with a considerable amount of truth, that the

ionic theory is simply a specialised hypothesis, which is

true only of dilute solutions. Prof. Jones has gone far

to remove this reproach by broadening the basis of the
theory and enlarging its scope. The publishers, the

Carnegie Institution, must also be congratulated upon the

splendid way in which the letterpress and diagrams have
been got up. F. M. P.

PRODUCTION AND DECAY OF MEDIEVAL
STAINED GLASS.'^

T^'HE earliest direct evidence as to the methods of

rnediaeval glass-painting is contained in the treatise of

Theophilus (" Diversarum .Artium Schedula "), which dates

back in all probability to the latter half of the twelfth

century ; here one finds detailed instructions for the making
of the glass as well as for its formation into the flat sheets

or " tables " in which it is required by the glass-painter.

This treatise makes it clear that at that time such
window glass was for the most part made by what is

generally known as the " muff " process. The process re-

ferred to is one of the three known methods of making
window glass, namely :

—

(i) Cast or plate glass, made by pouring molten glass

on to a flat stone or metal slab.

(2) Muff or cylinder glass, in which the glass is worked
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into the form of a hollow cylinder by means of the blow-

pipe, which cylinder is subsequently opened out into a flat

sheet.

(3) Spun or crown glass, in which a bulb-shaped mass

of blown glass is converted into a disc by rotating it rapidly

whilst in a plastic state.

The earliest known window glass, that of the Romans,
was produced by the first of these methods ; in fact, it has

hitherto been supposed that the Romans knew no other

way of making glass into sheets. A careful examination

of
'

the glass brought to light by the excavations at

Silchester, however, leaves no room for doubt that the

Romans were acquainted with the art of making blown

window glass according to the " muff " process.

There are reasons for thinking that the making of

window glass was not handed down from the Romans, but

was re-discovered in the Middle .'Xfies, and the author

thinks it most probable (although evidence is too scanty to

justify this as a statement of fact) that the glass of the

earliest stained-glass windows, that is, those of the ninth

and tenth centuries, was made in the same way as the

cast window glass most generally employed by the Romans,
this being the method that would most naturally suggest

itself in the first place.

The composition of the glass described by Theophilus

was quite different from that of the Romans, being pro-

duced, according to the treatise referred to, by heating a

mixture of sand and the ashes of beechwood. It is prob-

•ible, however, that the glass varied very considerably in

composition at different times and in different places,

owing to the impurity of the sand used and the varying

nature of the \vood ashes, which would in all probability

be obtained by burning whatever species of timber came
nearest to hand.

Considering these facts, mediseval glass would be ex-

pected to reveal on analysis a fairly complicated composi-

tion, and, whilst varying considerably, to show in general

a richness in alkali (usually potash) and poorness in lime.

In order to obtain further information on this point, the

author, in conjunction with Mr. Percy Williams, deter-

mined accurately the composition of some typical speci-

mens of medieval stained glass, of which a description is

given in the paper. The following table is a summary of

the results obtained :

—

Com\iOsition oj Mediaeval Glass.

Material Sandiacie Dale Abbey

54-01 ... 46-94 .

4-18 ... 4-II

13-20

1-70

17-37

S'33
2-41

0-81

1-03

0-21

Mode

70
ffla

16-96
0-12

19-01

5 00
3-02

I -46
1-37

2-l6

IS

Silica

Phosphoric acid . .

Potash
Soda
Lime
Magnesia
Alumina ...

Iron

Manganese
Moisture due to decay

These results are of interest in several directions, chiefly,

however, as revealing the presence of a considerable amount
of phosphorus in the glass. The evidence this affords as

to the making of the glass, and its effect on the nature

of the glass, are discussed in the paper, and attention is

directed to the disturbing influence this unlooked-for in-

gredient has on the process of analysis.

The importance of this point lies in the fact that if a

partial analysis of the glass is made—with the view of

determining the amount of alumina, for example—or if an
analysis is attempted without the possibility of the presence

of phosphorus being recognised, the results are liable to

be seriously inaccurate. A sutnmary of the method adopted

by Mr. Williams for obtaining the analyses quoted follows,

this being based on the removal of the phosphorus by
silver carbonate.
The paper then passes on to discuss the phenomena of

the decay of old stained glass in the light of the peculiar

composition revealed by these analyses.

Medieval glass decays in a very characteristic manner.
Very commonly the glass becomes covered with little pits,

for all the world like the worm-holes one often sees in an
old oak cabinet.
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The process of decay in glass is undoubtedly a parallel

on a small scale to the change produced on a large scale

by the action of time and weather on geological formations,

such as chalk and sandstone—a combination of corrosion

and internal change.
Corrosion of the surface of glass is produced by the long-

continued action of moisture, which gradually extracts the

-Photomicrograph i i of deco-Tipo&itic val gla

soluble silicates, leaving the insoluble silica in a thin film,

the glass thereby becoming iridescent. Owing to the

large proportion of lime it contains, however, mediaeval

glass does not become iridescent as the result of corrosion.

On the extraction of the alkali by water this lime is left

behind with the silica, and forms with it a hard, insoluble

silicate of lime, which adheres to the corroded surface of

the glass, forming an opaque scum or patina. In some
cases this is so marked that the glass appears to be covered
with a coat of cement.
The peculiar pitting of old stained glass is not, how-ever.

:iograph of similar structures produced experil

in the author's opinion, due to corrosion at all, but to a

change in the constitution of the glass. .As is well known,
glass changes its constitution and becomes crystalline if

kept at a red heat for a length of time. What happens

in a few hours when the glass is hot tends to take place

on prolonged exposure to the atmosphere, with this differ-

ence, that when the glass is molten its molecules can
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freely move about, whereas when it is cold and rigid such
freedom of movement is impossible ; in consequence the

definite formation of crystals cannot take place, and the

result of the change is different. What happens is this.

In the first place, molecules of the same kind tend to

separate out from the homogeneous mixture and collect

round a point, forming a centre of decomposition. Pro-

ceeding from this centre the glass is found decomposing
into definite compounds in an ever-enlarging circle until

it reaches a point at which the strain set up in the glass

by this molecular movement results in a crack forming
round the area of decomposition, and then the whole mass
comes away, leaving behind it a little hole or pit in the

surface of the glass.

Such are the two forces at work on the decay of glass

—

corrosion without and decomposition within—and, of

course, they act simultaneously. As the pits are formed
they are extended by corrosion, forming a resting place, in

fact, for the water, until eventually the whole fabric of the

glass is destroyed.

According to varying circumstances—the position of the

window as affecting its degree of exposure, the climate

in which it is placed, differences in composition and
mechanical state of the glass—we get all sorts of variations

in the precise effect of decay in particular instances.

It is a well recognised fact that glass containing a large

proportion of earths, that is, lime, magnesia, and alumina,
is especially liable to become crystalline. If, then, one is

correct in thinking that the peculiar pitting of Gothic
glass is due to a similar change of constitution, one would
expect to find it excessively rich in these constituents,

and we have already seen that this is, in fact, the case.

On the other hand, glass containing excess of alkali has
an equally recognised tendency to go " blind," that is, to

become covered with a film, due to corrosion. Finally,

glass with a high content of silica, with earth and alkali

equally balanced, may be looked upon as highly resistant

in both directions. It is such glasses which decay slowly
and with little tendency to devitrification, the surface being
merely etched by corrosion, leaving the large proportion

of silica in a coherent thin film, producing gorgeous effects

of iridescence.

Besides the glass itself, a study of the materials used
for producing the enamel with which the glass was painted

to represent figures and subjects is a matter of some
importance, which is fully discussed in the paper. After
going thoroughly into the evidence afforded by those
mediaeval pay-rolls which have been preserved, dealing with
the execution of stained-glass windows, the author comes
to the conclusion that the enamel in question was prepared
by making a fusible opaque black glass, technically known
as " geet," probably because it resembled jet in appear-

ance (the word jet being in writings of the period variously

spelt jeat, ieat, geat, goet) : this material would be used
as a flux, and mixed with the oxides of iron and copper
to make the paint. Experiment shows that an enamel
prepared in this way is in every respect similar to that

used in the finest examples of mediaeval stained glass.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

.'\n exhibition illustrating a course of lectures on
Japanese education given under the auspices of the Uni-
versity of London by Baron Kikuchi, will be opened on
Tuesday next at the Victoria and Albert Museum (Indian

Section), South Kensington. The exhibition will remain
open until the end of June.

Recent statistics published by the French Minister of

Public Instruction give the number of students attending
courses of instruction in French universities and higher
educational institutions. The total reaches 38,197, of

whom 3434 are foreigners—a number much larger than
usual owing to the temporary closing of certain Russian
universities. Of the native students, 1364 are women.
The number of students at some of the larger universities

are as follows :—Paris, 15,789 ; Lyons, 2783 ; Toulouse,

2675 ; Bordeaux, 2496 ; Nancy, 1841 ; Montpellier, 1752 ;

Lille, 1560; Rennes, 1498; and Aix-Marseilles, 1269. The
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Paris students are distributed among the different faculties

and schools as follows :—law, 7032 ; medicine, 3369

;

letters, 2413 ; science, 2022 ; and pharmacy, 953. The
total number of French university men students include
in the various departments of learning:—law, 15,427;
medicine, 7501 ; letters, 4605 ; science, 5881 ; and
pharmacy, 2224.

SOCIETIES AND ACADEMIES.
London.

Royal Society, November n;, igofi —"On the Effect of High
Temperatures on Radium Emanation and its Products."
By Walter Makower and Sidney Russ. Communicated
by Prof. A. Schuster, F.R.S.

In a previous paper it was shown that the activity of

radium emanation sealed in a quartz tube is temporarily

changed by subjecting it for a short time to temperatures
between 1000° C. and 1200° C. From the results obtained

it seemed probable that this change was not due to any
alteration of the emanation itself, but rather to a change
of activity of one of the more quickly decaying products

of the emanation with which it is in equflibrium. To
settle this point measurements were made of the rate of

decay of the emanation when kept at 1100° C. Sub-
sequently experiments were made on the effect of high

temperatures on the active deposit collected on a platinum
wire by exposure to the emanation.
The results obtained were :

—

(i) The change in activity noticed when radium eman-
ation is subjected to a high temperature is not due to any
alteration in the emanation itself, since its time period

is unaltered when it is maintained at a temperature of

1100° C.

(2) The change is due either to a change in radium B
or C, since the activity of a mixture of these two sub-

stances can be changed by heating.

(3) The change is probably due to some influence of

temperature on radium C. This conclusion is in agree-

ment with the statement made by Curie and Danne.
In a note the authors discuss some recent observations

made by Dr. Bronson which appear at first sight difficult

to reconcile with the above conclusions. As a result of his

experiments. Dr. Bronson concludes that there is no change

of activity in radium even when exposed to temperatures

of 1600° C.
It is, however, pointed out by the authors that there

are seveial important differences between Dr. Bronson 's

experiments and their own, the most important of which

is that Dr. Bronson measured the activity of the radium

while hot, whereas they always allowed the active deposit

to cool before making measurements. It is on this account

that the authors consider that the results of Dr. Bronson

and their own are not necessarily contradictory.

Zoological Society, April 9.—Dr Hfnry Woodward,
F.R.S., vice-president, in the chair.—A collection of fishes

made in the eastern watershed of the Transvaal by Captain

G. E. Bruce, and presented to the British Museum : G. A.

Boulenger. The collection contained specimens of

eighteen species, of which several had not been previously

recorded from the Transvaal, and five were new.—The
osteology of the oligomyodian and diacromyodian Passeres :

W. P. Pycraft. After referring to his previous contribu-

tion (published in the Proceedings) on the osteology of the

ouryL-emid and tracheophone Passeres, the author remarked
that there seemed little room for doubt but that the

diacromyodian and oligomyodian Passeres must be regarded

as divergent branches of a common stem. The latter sub-

order included the Tyranniformes, Phytotomida;, and

Pittidse, while the former embraced the remaining Passeres.

In the present communication some fourteen families were

described, and these were divided into four groups, Hirun-

dines, Muscicapae, Laniinje, and Gymnorhinje. This

arrangement was based, not on osteological characters

alone, but also on the evidence of pterylosis and certain

wing-muscles. The author proposed to include the

Vireonidae with the Muscicapa?, and the Vireolaniidae with

the Gymnorhinje. With this last group he proposed,

tentatively at any rate, to include the Paradiscida',
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inasmuch ;is there seemed good reason for continuing to

regard these birds as near allies of the Corvida?.

—

Anatomy of a Bornean frog of the genus Megalophrys,
with references to other genera of Batrachia : F. E.

Beddard.—The winter habits of the greater horseshoe

and other cave-haunting bats : T. A. Cowiard. This
paper contained the results of observations made in the

Somersetshire caverns, where at the end of December
and beginning of January the author found that the bats

were not in profound sleep, but moved in the caves and
went: into the open for food. This food, the author showed,
was not all taken when the bats were in flight, but was
usually devoured when the bats were at rest. The manner
of feeding was described, and information supplied about
the food of the greater horseshoe and the parasites which
infested this species and the lesser horseshoe.

Anthropological Institute, Atiril 16.—Mr. A. L. Lewis,
vice-president, in the chair.

—

Exhibit.—A selection of

specimens of flint from Cornwall : Mr. Lewis, Mr.
Warren, Mr. Kendall, and Mr. Chandler.—Note on
some Pala-olilhic and Neolithic implements from East
Lincohishire : S. Hazzledine Warren. The Neolithic

implements described were found by the author in situ in

an undisturbed section of the fen deposit of the East
Lincolnshire coast near Skegness. The lowest bed seen in

the district was Boulder-clay ; overlying this there are
patches of fluviatile gravel ; above this, again, comes the

old surface soil of the buried forest; then the peat by
which the forest was destroyed, and above this, again, a
succession of warp clays with some subordinate peat beds.

The exact horizon at which the Neolithic implements
occurred was in the old surface soil beneath the lowest
peat bed. Besides the neoliths, the author also found a
palffiolith in situ in one of the patches of fluviatile drift

gravel between the submerged forest above and the

Boulder-clay below. One or two other palaioliths w-ere

also found which had evidently been derived from one of

these patches of post-Glacial drift. Apart from discoveries

in caves, this is the most northerly point at which Palaeo-
lithic implements have yet been found in this country in

any river drift gravel.

Geological Society, April 17.—Sir Archibald Geikie,
Sec.R.S., president, in the chair.—The loadstones of
Derbyshire, their field-relations and petrography : H. H.
Arnold-Bemrose. The district over which the toad-
stones are seen may be divided into three main areas of
volcanic activity, between which there are no exposures
of igneous rock :—(i) the north-western or Miller's Dale
area

; (2) the south-eastern or Matlock area
; (3) the

south-western or Tissington area. In each of these areas
there are lava-flows, bedded tuffs, and volcanic vents,
and in the Miller's Dale and Matlock areas several in-

trusive sills. In the Miller's Dale and Matlock areas
the igneous rocks are, with the exception of the Hopton
vent, entirely in the Mountain Limestone, but in the third
area they are mostly in the Yoredale Shales, and lava
plays only a subordinate part. In the Miller 's-Dale area
the upper lava is the thicker, and extends over a greater
district than the lower, while in the Matlock area the
converse is true. In the former area the lavas are
separated by about 150 feet of limestone, in the latter by
about 80 feet to 100 feet. The upper lava of Miller's
Dale is on a lower horizon than the lower lava of Mat-
lock, and the limestone above it contains at least two
bands of interbedded tuff. The lavas are vesicular and
amygdaloidal in structure, and often very much decom-
posed. They contain olivine, augite, and felspars,
magnetite, and iron-oxide ; the felspars are often present
in two generations. The sills are, for the most part,
ophitic olivine-dolerites, and pass from a very coarse-
grained dolerite through the intervening stages into a fine-
grained dolerite or basalt ; they are similar in structure
to certain Tertiary dolerites. The toadstones have all

been m.apped on the 6-inch scale, and petrological accounts
of the different rocks are furnished.—Data bearing on the
age of Niagara Falls : Prof. J. W. W. Spencer. The
author has been engaged in investigations for a mono-
graph on Niagara Falls, to be published by the Geological
Survey of Canada. Soundings at all the points of great
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changes in the gorge have been successfully undertaken

;

borings were put down for the exploration of buried
valleys, and instrumental surveys made of the original
river-banks and the physics of the stream. The mean
recession of the crest-line of the falls is found to be
42 feet a year under existing conditions, and this rate
has approximately obtained for 227 years. But this rate

will not give the age of the falls, on account of former
great variations in the volume of the river and in the
height of the falls themselves. The chief change in

volume of water depends on the fact that originally Lake
Erie alone was discharged over the falls, when the supply
of water was only 15 per cent, of the present discharge.
Lake Ontario, too, stood at a higher level, and thus the
cutting-back from Oueenstown to Foster's Flats was
effected with a small water discharge and, at first, a low
head. .'Mter an uplift, which raised the crest of the fall

considerably above Lake Ontario, a slight depression
followed which " drowned " part of the lower gorge.
This cutting is calculated to have taken 35,500 years for

a distance of 14,400 feet. .Above Foster's Flats the sudden
widening indicates the inflow of the other lakes into Erie,

greater water discharge, and greatly increased rapidity of

recession. The changes in height of the falls and resist-

ance of the rocks are examined in detail, and the small
influence of pre-Glacial filled channels estimated. The
whirlpool is on the site where the recession broke down
the partition separating the head of the Whirlpool-St.
David's buried gorge, and began to empty out the con-
tents of this valley. The cutting with the full power of

the water of the four lakes varied at times according to

the height of the fall, and is calculated to have occupied
only 3500 years for the cutting-back of about four miles
above the head of Foster's Flats. Thus the entire age
of the falls is given as 39,000 years.

Royal Meteorological Society, April 17.- Dr. H. R.
Mill, president, in the chair.—Phenomenal rainfall in Suva,
Fiji, August 8, 1906 : R. L. Holmes. This is an account
of a very remarkable fall of rain which occurred during
a thunderstorm, at Suva, the capital of Fiji, on the night
of August 8. Unfortunately, the exact amount had to

be, in part, estimated, owing to the observer failing to

measure the fall at intervals during the night. Very little

rain fell before sunset, but from 6 p.m. it continued a
ceaseless downpour until sunrise the next day. At 10 p.m.
the assistant found the gauge overflowing with 1250 inches

of rain in it. Four hours later, at 2 a.m. on August 9,
the gauge was again overflowing, and at 6 a.m. it was
overflowing once more, that is, three times in twelve
hours. Very little rain fell after 6 a.m. These measure-
ments show more than 37 inches, without taking into

account the overflowings, which are an unknown quantity.

.\s the gauge was 25 feet above the ground, Mr. Holmes is

of opinion that the rainfall should be increased by about
II per cent., so that the total fall must have been fully

41 inches in about thirteen hours, which he thinks sur-

passes anything that has been recorded in any other part
of the world in so short a space of time.—Temperature
around the British Islands in relation to the Gulf Stream :

R. Strachan. This paper was based on observations made
in the year 1906 which have been published by the Meteor-
ological Office. Around the British coasts the tempera-
ture of the air was lowest in February and highest in

.August ; the temperature of the sea corresponded to these

epochs with slight interruptions, having been lowest in

January for the west and central, in March for the south,
and highest in September for the north and in July for

the east, positions. The water in the Strait of Florida
was about 30° warmer than the sea at the north of Scot-

land.—Weather regarded as a function of climate :

L. C. W. Bonacina>

M.\NCHESTER.

Literary and Philosophical Society, March 12.— Prof.

\V. Boyd Dawi-cins, F.R.S., in the chair.—The occurrence
and significance of symbiotic corpuscles in the lower
animals : Dr. F. \V. Gamble and Dr. F. Keeble. The
paper described the occurrence of symbiotic coloured cor-

puscles in the bodies of lower animals. It dealt in detail

with a single case, that of the simple turbellarian worm
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Convoltila roscoffcnsis, and discussed the evidence for de-
scribing the green cells of the animals as an " infection "

by a flagellated vegetal organism. The nature and life-

history of this organism vi'ere described, and the signifi-

cance of the association of the organism and of the animal
Convoluta was discussed.—Bones of the great auli from
Funk Island, Newfoundland: F. Nicholson. The bones
exhibited were those of the now probably extinct species
of bird, the great auk, or gare-fowl, Alca impcnnis of
Linnaeus. There were seven bones in this collection, con-
sisting of :—one base of skull, one clavicle, one sacral
vertebra, two right humeri, two right tibiae. The bones
have been presented to the Manchester Museum at the
Victoria University.

March 26.—Mr. Francis Nicholson in the chair.—An
apparent case of gaseous absorption caused by the action
of a few milligrams of radium bromide on the sides of
a glass tube containing the radium : T. Thorp. At first

there was an expansion, but later on, as the glass turned
purple, a contraction took place to less than the original
volume. Further investigations are being made, the results

of which will be communicated to the society.

—

A collec-

tion of fishes, batrachians, and reptiles made by Mr. S. A.
Neave in Rhodesia, north of the Zambezi, with field notes
by the collector : G. A. Boulenger. Thirteen species of
fish, one of which [Barilius neavii) was described as new,
seven batrachians, and forty-four reptiles were obtained.
The localities, dates of capture, and native names of the
various forms were given in the paper.—A new
class of organo-metallic compounds. Trimethylplatinimethvl
hydroxide and its salts : W. J. Pope and S. J. Peachey.
No alkyl compounds of metals belonging to groups i and S
of the periodic table have hitherto been described. The
authors find that the chlorides, or in some cases the
oxides, of iron, cobalt, nickel, ruthenium, rhodium,
palladium, osmium, iridium, and platinum, belonging to

group 8, and of gold, belonging to group i, re.act vigorously
with magnesium methyl iodide. Trimethylplatinimethvl
iodide, (CH,),Pt.I, is formed by the action of platinic

chloride dissolved in ether upon magnesium methyl iodide

in ethereal benzene solution ; after treating with water and
extracting with benzene, the benzene solution yields the
new compound on evaporation. On boiling for several
hours with silver hydroxide in a moist mixture of benzene
and acetone, it is converted into trimethylplatinimethyl
hydroxide, fCH,),Pt.OH. Trimethylplatinimethyl nitrate,

(CII,),,Pt.Ne,, obtained by dissolving the hydroxide in

nitric acid, crystallises in colourless plates, and is freely

soluble In water. On adding an alkali chloride to its

aqueous solution, trimethylplatinimethyl chloride,

(CH3),Pt.CI,

is precipitated. This salt crystallises from chloroform in

colourless rhombic dodecahedra belonging to the cubic

system. In a similar manner a number of other salts

have been prepared, including the bromide and the cyanide
;

the latter is hydrolysed on heating with caustic potash
with evolution of ammonia.

.^pril 9.—Mr. Arthur McDougall in the chair.—Further
notes on the adventitious l^ora of the sandhills of St.

Anncs-on-the-Sea : C. Bailey. The author summarised
his observations on the alien plants which had appeared
during his five years' residence at St. Anncs-on-the-Sea.
The number of these aliens was quite worthy of a large

ballast-discharging port ; altogether between forty and fifty

species have occurred, as represented by herbarium
examples exhibited at the meeting.

Paris.

Academy of Sciences, April 22.—M. A Chauveau in

the chair.—Primitive tuberculosis of the lungs and
bronchial and mediastinal ganglia communicated to young
cattle by the ingestion of tuberculous virus of human
origin : A. Chauveau. Tubercle of the lungs can arise

directly from the ingestion of human tubercle virus by
the digestive organs, and this is not necessarily accom-
panied by tuberculous lesions of the intestines, although
such may sometimes be the case.—The earthquakes of

."^pril 15, 18, and 19, 1907, recorded at Paris : G.

Bierourdan. The records of April 15 indicate that the
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epicentre was at a distance of 8500 kilometres to 9000
kilometres, about the distance from Paris to Mexico. It
IS known that there was a disastrous earthquake in
Mexico on this day.—The direct hvdrogenation of the
isocyanic esters : Paul Sabatier and A. Mailhe. The
vapours of ethyl isocyanate, carried off in a current of
hydrogen in excess, were passed over a column of reduced
nickel maintained at 180° C. to 190° C. The gases issuing
from the apparatus contained a little ammonia and
carbonic acid, but neither methane nor carbon mon-
oxide. The chief product of the reduction was methvl-
ethylamine, small quantities of cthylamine, diethvlamine
and triethylamine being also present. With phenyl iso-
cyanate a little aniline was obtained, but the main product
was diphenylurea.— Concerning the spectroheliograph : G.
Millochau. On a question of priority as to the u'le of a
second slit by M. Deslandres.—Differential equations of
the second order and first degree the general integral of
which has fixed critical points : B. Gambier.—Equations
with reciprocal integrals : C. Popovici.—The theorem of
Nernst and liquid chains with identical extremities: J.
CSuyot. An extension of the work of Negbauer and
Nernst on solutions of binary electrolytes "formed of
univalent ions to solutions of electrolytes of polyvalent
ions. The experimental results are compared with the
figures calculated by Planck's method.—Positive light and
Melde's experiment: P. Villard—The phosphorescence of
the rare earths: J. de Kowalski and C. Gamier. To
the nitrate of calcium or strontium is added a weak solu-
tion of the nitrate of the rare earth (praseodvmium,
neodymium, erbium, or samarium), the whole precipitated
as carbonate, and the latter heated to a red heat with
sulphur. The proportions of rare earth giving a maxi-
mum phosphorescence were determined in each case.—The
phosphorescence of manganiferous calcium compounds : L.
Bruning^haus.—The triboluminesccnce of substances con-
taining zinc : .Adrien Karl,—Some complementary observ-
ations concerning a property of platinum amalgam dis-
covered by M. Henri Moissan : Paul Lebeau. The
property of platinum amalgam of forming a stable emulsion
seems to be peculiar to that metal. Instead of shaking
the amalgam with water, the author used a 5 per cent,
solution of gelatin, capable of solidifving on cooling.
Sections were taken of the solidified mass with the view
of studying its microscopical structure.—Remarks on the
constitution of the copper alloys: L^on Gulllet.—A new
silicide of tungsten, Si,W : Ed. Defacqz. The new
silicide is formed by the action of amorphous tungsten
upon copper silicide (containing 50 per cent, of silicon) at
the temperature of the electric furnace ; the same com-
pound is obtained by reducing a mixture of tungstic
anhydride and silica with aluminium in the presence of
sulphur.—The condensation of sodium derivatives of
acyloines of the fatty series with acetic esters : L.
Bouveault and Ren^ Locquin. The authors have given
the name acyloines to compounds of the type

R.CH(OH).CO.R.

—Ethylidene-imine (aldehyde ammonia) and hexaethylidene-
tetra-amine : Marcel Delepine. The author has previously
given reasons for supposing that aldehvde-ammonia is

not CH3.CH(OH).NH,, as usually supposed, but the

hydrate of (CH,.CH : NH),. In confirmation of this view
the present paper describes the preparation and properties

of the trinitroso-derivative.—The detection and estimation
of ammonia in monomethylaminc and the more volatile

fatty amines : Maurice Francois. By the usual method
of a Nessler's reagent of defined composition, two parts

of ammonium chloride in 1000 of methylamine hydro-

chloride can be detected with certainty. A quantitative

method is developed on this basis.—The composition and
analysis of wolfram and hiibnerite : Paul Nicolardot.
A scheme for the rapid analysis of tungsten minerals, per-

mitting of the determination of all the constituents.—The
differentiation of the tissues of the stem and frond of

Equisetum : C. Queva.—The experimental genesis of vital

processes : J. Kunstler.—Some remarks on the food of

the sardine : Casimir Cepede.—The functions of the hypo-

physis and the pineal gland : M. de Cyon.
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Calcutta.

Asiatic Society of Bengal, April 3. — Specimens illus-

trating the fauna of ceilain brackish pools in the delta

of the Ganges : Dr. N. Annandale. This fauna has

become isolated recently, probably within the last half-

century, and presents many features of interest. It in-

cludes typical fresh-water Entomostraca, as well as two
cirripedes {Balanus amphitrile and B. patellaris), the

larva; of a mosquito (Anopheles rossii), numerous fresh-

water fish and molluscs, a hydrozoon (Irene ceylonensis),

and an actinian (Metridium scltillerianiini). The last is

probably the most interesting form now occurring in the

pools, as it appears to have undergone a very distinct

change, both in structure and in habits, since it was
described by the late Dr. F. Stolczka thirty-nine years

ago.—Note on the absorption of gases, vapours, and sub-

stances from solution by solids and amorphous substances :

Dr. M. W. Travera. In this note attention is directed

to the physical character of such phenomena as the absorp-

tion of moisture by organic materials. It has usually been

considered that such absorption must be attributed either

to surface condensation or to solid solution. It appears,

however, that substances which absorb gases or vapours

are invariably amorphous, and as amorphous substances

must be referred to the liquid rather than to the solid

phase, the use of the term solid solution is not permissible.

It is the author's opinion that such phenomena as the

absorption of water vapour by cotton or jute involve the

formation of a simple solution, the supposed solid phase

consisting really of a substance in the liquid phase, but

possessing a high viscosity. The law of distribution in

this particular case is exponential instead of linear, but it

tends to become linear as the temperature rises.

DIARY OF SOCIETIES.
THURSDA V. May 2.

Royal Society, at i.— Election of Fellows.—At 4.30.—The Spontaneous
Crystallisation of Binary Mixtures. Experiments on Salol and Betel :

Prof. H. A. Miers, F R.S., and Miss F. Isaac —On the Variation of
the Pressure developed during the tCxnIosion of Cordite in Closed Ve«els ;

Prof. C. H. Lees, F.R.S., and J. E. Petavel.—Spacedescribed ina Given
Time by a Projectile moving in Air : \. Mallock, F.R.S.

Society of Arts, at 4.^0.—The Applicabili'y to India of Italian
Methods of Utilizing Silt : Sir Edward C. Buck, K. C.S.I.

LlNNEAN Society, at 8.—The Fauna and Flora of Abvssinia compared
with Those of West Africa : Prof. F,. B. Ponllon, F R.S.—(i) Report on
the Marine Biology of the Sudanese Red Sei (Communicated with an
Introduction by the President) ; {2) Formation of the Shone Cliff near
Alexandria ; (3) Recent Historv of the Coral Reefs of the North-West
Shores of the Red Sea: Cyril Crossland.—Polyplaciphora collected bv
Mr. Cyril Crossland : E. R. Svkes.—On Chelonethi (Pseudoscorpions)
from Asia and Australia: C. J. With.—Note on the Function of the
Spiracle in certain Elasmobranchs : A. D. Darbishire.

—

Exhibits: (i)

Probate of the Will of Richard Anthony Salisbury; (2) Manuscripts
of Dr. W. T. Burchell, Presented to the University of Oxford by Francis
A. Burchell, Rhodes University College. Grahamstown, Grand-nephew
of the Great Naturalist and Explorer : Prof E, B. Poulton, F.R.S.

Chemical Society, at 8.30.— (i) The Chemical Action of Exradio.
Part I., Action en Distilled Water; (2) The Chemical Action of
Exradio, Part 11 , Action on Copper Salts in Solution. Preliminary
Note : Sir W. Ramsay—Freezins Point Curves of the Menthyl
Mandelates : A. Findlav and E. M. Hickmans.—The Constitution of
Homo-eriodictyol. A Crystalline Substance from Eriodictyon Leaves ;

F. B. Power and F. Tutin.—The Relation between Valency and Heats
of Combustion. Preliminary note : G. Le Bas.

Institution of Electrical Engineers, at 8.—The Use of Wooden
Poles for Overhead Power Transmission : C. Wade.

•Ja

FRIDAY, May 3.

Royal Institution, at p.— Dexterity and the Bend Sini
Crichton-Browne, F.R.S.

Geologists' Association-, at 8.—The Igneous Rocks of the Bristol
District: Prof. S. H. Reynolds.—The Carboniferojs Limestone Sections
of Burrington Combe and Cheddar: T. F. Sibly—Recent Researches in

the Lower Carboniferous Rocks : Dr. A. Vaughan.

SATURDAY,MA-i i.

-Scientific Woik in the Sea- Fisheries : Prof.

Society
Enginee

MONOA K, Ma

TUESDA Y, May 7.

13.—Stimulation, LuminouRoyal Institution,
William Stirling.

Zoological Society, at 8.30.

WEDNESDAY, May 8.

Society of Arts, at 8.—The Production of Coke :

Domestic Fires : Paul Schlicht.
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and Chemical : Prof.

tid its .Application

THURSDAY, Mayq.
Royal Society, at t.^o.—rtr/ai/e ra/tets : The Anatomy of the Jutiani-

aces considered from the Sjstematic Point of View : Dr. F. E. FriLsch.

—The Ascent of Water in Trees, Second Paper; Prof. A. J. Ewart.—
Increase in the Cnir.plcmentContent of Fresh BloodSerum : Dr. J.

Henderson Smilh.
Royal Institution, at 3.— Spectroscopic Phenomena in Stars, (i)

Chemistry: H. F. Newall,' P.R.S.
Institution of Electkical Engineers, at 8.—Telephonic Trans-

mission Measurements ; K S. Cohen and 0. M. Shepherd.
Iron and Stpel Institute, at 10.30 a.m.—Presidential Address.—Elec-

trically Driven Reversing Roller-Mills : D. Selby-Bigge.-(1) Steel

Makin? from High Silicon Phosphoric Pie Iron by the Basic Bessemer
Process: (2) Steel Making from Pie Iron containing Chromium. Nirkel,

and Cobalt ; A W. Richards.—The Use of Steam in Gas Producer

Piactice : Prof. W. A. Bone and R. V. Wheeler.

FRIDAY, May 10.

Royal Institution, at 9.— Recent Excavations on Forum Romanum,
an i the Forum Ulpium : Signor Com" Giacomo Boni. "'H

Society, at S.—Siereoscopy with long Base-line illustrated on
. T. C. Porl<

\

the So
Royal Astronomical Socii

Malacological Society, at 8.—The Pairing of Linintua peugra-mAi
Flancirbis cmncus : W D. I ang.—Notes on Achatina denisoni, Reevlp,

and Achaliiia mngnifiia, Pfr. : E. A. Smith —Review of the New
Z.-aland Acmxidse, with Descriptions of New Species and Sub-species':

Henry Suter. -,

Iron anh Steel Institute, at i:>.3o A.M.—Sentinel Pyrometers and their

Application to the Heat Treatment of Tool Steel : H. Brearley and F.
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IS THE ELECTRONIC THEORY OF
MATTER LEGITIMATE?

Electrons, or the Nature and Properties of Negative
Electricity. By Sir Oliver Lodge, F.R.S. Pp.

XV + 230. (London: George Bell and Sons, 1906.)

Price 6x. net.

A T the present time there are few more absorbing
^* topics among physicists and chemists than the

electron and its relation to matter, and none on which

a more complete mystification exists. -A book on the

subject by so illuminating and inspiring a publicist

as Sir Oliver Lodge is therefore doubly acceptable

at the present time.

A few words on the existing situation may be of

general interest. It will be recalled that the re-

searches in optics on the one hand, culminating in

the discovery and elucidation of the Zeeman effect, and

in the phenomena of the Crookes's tube on the other,

resulting in the isolation of the free electron and

the measurement of its constants by J. J. Thom-
son, made the scientific world familiar with the con-

clusion that the same electron or atom of negative

electricity is an ultimate constituent of all atoms,

and possesses, in virtue of the magnetic field it

creates in motion, inertia which, though small, is

definite and indistinguishable in ordinary circum-

stances from the inertia possessed by ordinary matter.

There is little that would to-day be generally con-

sidered as controversial in these two conclusions. On
the contrary, the researches which have led to them

have received the unstinted admiration of all. But

upon these conclusions are based others, concerned,

not with the nature of electricity, but of matter, in

the highest degree controversial and speculative,

which regard the electron as the universal unit out of

which all matter is essentially built up, and mass as

an electromagnetic phenomenon due to a vast

assemblage of constituent electrons grouped together

in stable configurations constituting the atoms.

This view of atomic structure was developed by J. J.

Thomson in two papers (Phil. Mag., December,

190J, and March, 1904). He regarded the atom as

composed of a uniform sphere of positive electrifi-

cation containing an electrically equivalent number

of electrons revolving in regular motion about the

centre, and showed that according to the numbers

of the electrons periodic sequences of properties of

the systems would occur strikingly similar to the

periodic sequences in the properties of the atoms of

the actual elements themselves.

One of the most enthusiastic supporters of the

universal e.xtensicn of the electronic theory to explain

the properties of matter has been Sir Oliver Lodge

himself, who saw in the instability, natural to a

system constituted of electrons in constrained motion,

due to the external radiation of energy that must be

supposed to take place, a possible cause of radio-

activity and of the observed disintegration of the radio-

active elements. Some few months ago, however,
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J. J. Thomson {Phil. Mag., June, 1906) published
the results of an investigation into the actual number
of electrons existing in an atom of matter by three
independent methods, which led to the uniform and
unexpected conclusion that the number of electrons

is of the same order as the weight of the atom in

terms of that of hydrogen as unity. Since then it

may be safely said that no one has known quite
what to think with regard to the electronic theory
in its apolication to material phenomena, and the pre-

sent book, from the pen of a writer to whom so often

in the past the student has looked for light and
leading in difficult places, will therefore be opened
with curiosity and read with eagerness.

The effect of the profound changes which have
come over the subject in the last few months is

evident in the preface, where we read :

—

" A proof that the atom of matter is essentially

composed of such electrons, and that its mass, too. is

of purely electromagnetic nature, is lacking; the
electromagnetic theory of Matter . . . must be re-

garded for the present as no better than a working
hypothesis. It is a hypothesis of stimulating char-
acter, and of great probability, but its truth is still

an open question that is probably not going to be
speedily closed."

The e.xtract may be said to give the keynote to

the treatment in the book. It is evident that the

writer himself has not lost confidence in the ultimate

triumph of the electron theory in its universal aspect,

and although he is aware of, and does not attempt

to minimise the magnitude of, the recent difficulties

which have arisen, his enthusiasm is still undamped.
In a chapter towards the end of the book, devoted to

a consideration of some of these difficulties, he him-

self describes the recent paper of J. J. Thomson, to

which reference has been made, as " the most serious

blow yet dealt at the theory, at least in its simpler

and cruder form" (p. 194); and again (p. 151), "it

has tended to reduce the whole subject to a state of

exaggerated uncertainty." But his final conclusion

is (p. 200) :

—

" The most exciting part of the whole is the explan-
ation of matter in terms of electricity, the view that

electricity is, after all, the fundamental substance,

and that what we have been accustomed to regard as

an indivisible atom of matter is built up out of it;

that all atoms—atoms of all sorts of substances—are
built up of the same thing. . . . But it must be re-

membered that although this solution is strongly

suggested it is not yet a completed proof. Much
more work remains to be done before we are certain

that mass is due to electric nuclei."

No excuse need be offered for dwelling on this side

of the book, for the attitude of the leading exponents

to the recent developments of the electronic theory

of matter is topically the most interesting to the

scientific reader at the moment. But attention must
not on that account be diverted from what is, after

all, the main subject of the book, not the nature of

matter, but that of electricity. The major part is

devoted to an admirable and inspiring treatment of

those solid results of experiment and analysis eluci-

dating the nature and properties of negative electricity,

C
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uliioh have led to the establishment on a firm basis of

the atomic theory of electricity. It is only the last

third wliich is devoted to the speculative and con-

troversial side in which the electron becomes also a

material conception replacintj the " iirstoff " or " pro-

tvle " of earlier similar speculations. Some of the

points touched upon in the text are treated at greater

length in a series of appendices, but no index has

been furnished, which is a decided omission.

Of the chapters presenting special features of

interest may be mentioned chapter ix., which is

largelv concerned with the size of the electron and

its power of penetrating matter, the effects of a

collision between electron and atom, and the ratio

of the distribution of the energy of collision between

heat and X-rays; chapter xi., which deals with the

magnetism of light, and affords a very clear exposi-

tion of the nature of the action, which " has opened

up a new branch of physics, a new department, as it

were, of atomic astronomy, with atoms and electrons

instead of planets and satellites"; and chapter xiv.,

which contains a full treatment of the experimental

work of Kaufmann on the high-velocity i8-ray

electrons expelled by radium. In chapter xv. no less

than five alternative views of the constitution of the

atom are considered, which emphasises, to use the

author's own expression, the " painfully indefinite

character " of the theory applied to matter. Excep-

tion must be taken to chapter xviii., entitled " Sum-
mary of other Consequences of the Electron Theory,"
which begins with a section headed " Radio-

activity " ( I). Now this is surely unfair to a great

and independent experimental subject, because not

only has radio-activity taught us something reallv de-

finite and fundamental about matter as distinguished

from electricity, but also it has at the same time fur-

nished, for example, in the penetrating power of the

a and /3 rays, the most damaging evidence against

the possibility of an electronic constitution of matter.

Sir Oliver Lodge's well-known forceful and attrac-

tive style is always in its element in dealing with
the conquests achieved in physical science, but the

concluding passage is something of the nature of a
parting shot at the reader.

" Especially must the inner ethereal meaning both
of positive and negative charges be explained :

whether on the notion of a right-and-left-handed
self-locked intrinsic wrench-strain in a Kelvin gyro-
statically-stable ether, elaborated by Larmor, or' on
some hitherto unimagined plan. And this will entail
a quantity of exploring mathematical work of the
highest order."

To explore the inner ethereal meaning of this

right-and-left-hander elaborated by the author de-

mands a brain of unquestionable gyrostatic stability.

Having dealt with the author's book as the ex-

position of his views of the nature of electricity and
matter, and having first fully acknowledged the debt
the reading public owe to Sir Oliver Lodge for the
leading part he has taken in the public work of

advancing and e.xpounding the new doctrines, it may
not be considered ungracious to touch a little less

enthusiastically than the author does on certain as-
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pects of the new theories themselves here so power-

fully advocated.

Without in the least wishing to minimise the im-

portance of the part played by imagination and hypo-

thesis in experimental science, the question mav
fairly be asked whether these persistent efforts to

" simplify " matter and reduce it to a single funda-

mental existence have a place in the legitimate

scientific thought of the present day, or whether they

are not a continually recurring phase of an apparently

innate primitive mental aspiration, the origin of

which is to be sought, not in the phenomena them-

.selves, but in the predilections of the human brain.

The rule that where one conception suffices it is super-

fluous to use more than one may be fully granted.

But it is surely still something of a mental luxury

to believe that these ideas of the essential unity of

matter and its ultimate reducibility to a single type,

which exist deep down in the most ancient mytho-
logies, and may be said to form part of the

common stock of original ways of thinking, have as

yet any other than this foundation. Matter continues

to be experimentally incomprehensible, and as recent

work in radio-activity has shown, the possibilities of

its complexity are far from exhausted by the eighty

or more recognised element's. The attempts, for

example Prout's hypothesis, to reduce matter to one

common basis testify rather to the aspiration for

that kind of explanation which to our ideas seems ap-

propriate. It is undoubtedly satisfying to picture all

matter as built up of some one unit, because an in-

grained bias exists in the mind towards the simplest

possible origin of phenomena. There is, however,

evidence that our natural subjective impressions of

what is fit and appropriate are, when they are traced

to their source, derived in the first place from an in-

sufficient study of the operations of Nature, which

fuller knowledge usually dispels. It is, of course,

possible that with the even fuller knowledge of the

future some such doctrine as a connection between

what is mentally harmonious and what is phj'sically

true may transpire, and the doctrine find a legitimate

place in the theories of pure physics. But for the

present the supporters of the electronic theory of

matter have to show that they have not allowed their

enthusiasm to betray them into an attitude of mind
which belongs rather to the past than to the future

of scientific thought. Frederick Soddy.

THE COLONISATION OF VIRGINIA.

The Gcnerall Historic of Virginia, New England, and
the Summer Isles, together with the True Travels,

Adi'entures and Observations, and a Sea Grammar.
By Captaine John Smith. Two vols. Vol. i., pp.

xxxiii-l-396; vol. ii., pp. xix + 330. (Glasgow:

James Maclehose and Sons; London : Macmillan
and Co., Ltd., 1907.) Price 25s. net.

AT the time of writing (April) the warships of the

Powers are gathered together in Hampton
Roads to honour the tercentenary of the founding of

the Commonwealth of \"irginia, and the Jamestown
Exposition (held at Norfolk) will soon be opened for
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all the world and his wife to come and see what
Virginia can show them after three hundred years of
existence, in spite of the grievous calamity of forty

years since. What the warships of the other Powers
have to do with the celebration is not quite clear •

one would have thought that this would have been
a domestic event to be celebrated by the navies and
peoples of the United States and Great Britain alone.

For there was no foreigner, barring a recalcitrant

Dutchman or two, concerned in the settling of

Jamestown and the creation of Virginia in the fair

land of Wingandacoa, in the year of grace 1607.

For although Wingandacoa had been discovered by
the emissaries of Sir Walter Raleigh, and its name
changed to " Virginia '' by " Her Maiesties Grace "

in honour of her glorious self, in 15S4. it was not
until 1607 that the permanent settlement was made,
and called Jamestown in honour of the " Solomon "

who now presided over the destinies of the British

nation. It was odd that the name of his tobacco-

hating majesty should have been given to the first

C'.pital of the country which has always produced the

bulk of the obnoxious weed !

\\'ith the expedition which set sail from Blackwall
in December, 1606, came Master John Smith the
redoubtable, who bore for his arms the three Turks'
heads granted to him by Sigismundus Bathorv, " b\

the Grace of God Duke of Transilvania, Wallachia,
and Moldavia, Earle of Anchard, Salford, and
Growenda," in commemoration of his great exploit

in the service of that prince, when, " with his sword,
before the towne of Regall, in single combat he did

overcome, kill, and cut off " the heads of three

Turkish champions. In memory of which exploit the

three isles off the American coast called the "Turks'
Heads " were also named by Master John Smith
himself. Smith was a man of the most indomitable
energy and determination, as his fellow-voyagers to

Mrginia, Mr. Edward-maria Wingfield and the rest,

soon found ; and it was not verv long before the hero

of the Turks' heads was in full command of the

colony, very much for its good, and Wingfield and
Smith's enemies returned to England to sow the seeds

of opposition which- eventuallv made the position of

the masterful governor untenable.

Smith himself tells the story of his work in his

remarkable " Generall Historie," of which Messrs.

Maclehose have issued the present admirable reprint

just at the right moment, when the tercentenary of the

founding of Jamestown is being celebrated in

Virginia. Egotistical the book is, but when he wrote

it Smith was smarting under the undeserved reproach

of the enemies that his energy had made for him,

and his purpose was to assert to the world what he

had done, and to show, what none will gainsay, that

but for him the Commonwealth of Virginia would

never have been securely founded. Enemies he may
well have made, for he called a spade a spade, and

could not suffer a fool gladly ; the gentlemen of the

Virginia Company at home were roundly trounced

in his despatches to them for their foolish desires for

non-existent gold, when all that Virginia could give

them was fish, tobacco, and a little copper; and
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why not raise revenue and gain honest profit from
fish and tobacco? says he. Rough with the natives
he was said to be, but that is the way of the pioneers,
and we can see from many passages in his book
that Smith was really a most kindly man, and liked
the "salvages." We know in our own time how
accusations of roughness to " natives " are made
against men of the type of Smith by people whose
knowledge of foreign lands is derived from books
and their own brains, and have never themselves come
into personal contact with the less civilised races in

their own home. Of his truly scientific quality of ob-
seivation and deduction Smith's book is eloquent
proof; he knew what he was talking about. But that

he was tactless and undiplomatic in dealing with his

own fellows, however well he mav have understood
the natives, is equally evident. And the man who
knows, but is impatient and tactless in trving to

drive others to realise his knowledge for their own
good, often sees his work torn from him before he
can complete it. This was the case with Smith, who
never returned to Virginia after he left if, wounded
and discouraged, in 1609. To New England he went,

and had much to do with the constitution of the

northern colony; but though during the rest of his

life he never wearied in strenuous advertisement of

the Virginian settlement, he did not re-visit it.

The picture of the people of Wingandacoa which
Smith gives us is well known. Powhatan the
" mighty emperour " and his werowances or chiefs

;

Pocahontas his daughter, who saved Smith's life

when he was a prisoner and her father would have
tortured him to death, that Pocahontas who, after

Smith left, married Master Rolfe, came to England,
was presented at Court, and died when leaving to

re-visit her home; the marvellous incidents of Smith's

imprisonment and the discoveries of himself and his

men ; his descriptions of all these have been known
to many generations of lovers of tales of adventure,

and have furnished much material to the modern
writers of them. Yet to read Smith's own narrative

again, with its naif comments on men and things,

its quaint spelling, and its Wegg-like " droppings

into poetry," by himself and his friends, mostly very

bad and merelj' inserted " seeing there is thus much
Paper here to spare, that you should not be altogether

cloyed with Prose "—is always amusing, and in the

present vear most interesting. So we may thank

Messrs. Maclehose for their reprint, which includes,

besides the timelv "Generall Historic,'' also Smith's

story of his own adventurous life in other lands than

America, and his very curious " Sea-Grammar,"
which may well have supplied Swift with some of the

material for his utterly unintelligible description of a

storm in Gulliver's "Voyage to Brobdingnag "

!

The book is a handsome one, and the paper and

type have an air of archaism which well suits the

subject. Smith's own maps are reproduced, and the

famous portrait of Pocahontas, called " Matoaka alias.

Rebecca filia potentiss : princ : Powhatani Imp :

Virginiae," or " Emperour of Ananoughkomouck,

alias Virginia," besides the original illustrations of

Smith's adventures among the "salvages."
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THE LIFE-WORK OF AN EMINENT
METEOROLOGIST.

Gesammelte Abhandlutigcn aus den Gehieten der

Meteorologie und des Erdmagnetismus. Von

Wilhelm von Bezold in Gemeinschaft mit A. Coym.

Herausgegeben vom Verfasser. Pp. viii + 448;

illustrated. (Brunswick : F. Vieweg and Son,

1906.) Price 14 marlis.

PROF. VON BEZOLD'S position as the late head

of the Prussian Meteorological Institute suffices

to make the publication of his collected works on

meteorology and terrestrial magnetism an event of

importance. His papers on electricity and physio-

logical optics remain apparently to be dealt with.

In preparing the present work for press, he had the

assistance of Dr. Coym, formerly of the Meteor-

ological Institute. The collection includes twenty

papers; in some, slight alterations ha<'e been intro-

duced and some notes have been added.

Only the earliest paper, written in 1S64, represents

von Bezold as himself an observer. It treats of the

phenomena visible after sunset, especially of what

von Bezold terms the " Purpurlicht. " An appendix

refers to recent authorities, and especially to the effect

of volcanic ejecta on the richness of the phenomena.

The next three papers deal with the frequency of

thunderstorms. It is explained in an appendix,

pp. 83-90, that much of von Bezold's writings on

this subject seemed of too local interest to reproduce.

In the first paper, after dealing with statistics from

a number of stations—mostly in central Europe

—

von Bezold decides in favour of a connection between

thunderstorm and sun-spot frequency. His conclusion

on p. 59, repeated in the last thunderstorm paper,

p. 82, is that thunderstorm and auroral frequency

follow opposite courses, thunderstorms being least

frequent in j'ears of sun-spot maximum, when auroras

are most numerous. This conclusion must be re-

garded with some reserve.

In the next paper, dealing with sun-spot data from

Bavaria and Wiirttemberg, von Bezold considers the

evidence favourable to the reality of a twenty-six-day

period in thunderstorms. A footnote dated 1905

qualifies this, pointing out that it would be natural

to look for the source of a twenty-six-day period in

the sun, and as it is probable that the seat of greatest

activity in the sun cfianges its position, the twenty-

si.x-day period will naturally change its phase, and so

be recognisable only in statistics covering a compara-
tively short period. This seems the same position as

has been taken up in the case of magnetic storms by
Maunder, who, however, finds a period of about 27!
days. The reality of a period the phase of which
alters in an indefinite way is rather a difficult matter

to decide.

The third of the thunderstorm papers suggests an
extraordinary increase in damage by lightning in

Germany. In Bavaria the percentage of (insured)

houses struck by lightning was fully six times as

great in the decade 1893-1902 as in the decade 1833-

1842. Von Bezold appears to accept the increase as

proved all over Germany. Other German authori-

ties, it may be added, have expressed some doubts as
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to the true significance of the insurance statistics

;

the phenomena may not be purely meteorological.

Papers v.-ix., pp. 91-220, form a group devoted

to the thermodynamics of the atmosphere. The
elementary portion of air contains moisture which

may be wholly gaseous, or partly condensed in rain-

drops, in snow, or in hail. Also the air element

resembles a compartment of a train in that its original

occupants may Icavi- it at intermediate stations, whilst

new occupants may come in. Change of state in the

water contents implies evolution or absorption of heat,

and the five papers aim at tracing the various possible

modifications and identifying them with the pheno-

mena of cyclones, anticyclones, Fohn winds, and so

on. The reader to whom German presents difficulties

will find an English translation of the first three

papers of the group in Prof. Cleveland Abbe's " The
Mechanics of the Earth's Atmosphere"; he must,

however, be on his guard against misprints. The
present reprint contains some fresh notes, and shows

some alterations, e.g. on pp. 123 and 125, dealing

with cyclonic and anticyclonic phenomena. These

thermodynamical papers represent a product which

the typical English meteorologist will contentedly

deny himself. If, however, the Cambridge mathe-

matical meteorologist ever comes into being, he ought

to read these papers as part of his preliminary educa-

tion. If he reads them critically in the light of recent

meteorological knowledge he will—whether he agrees

wholly with the author or not—have done a good
deal to qualify himself for profitable research in the

dynamics of the atmosphere.

Papers x.-xv. are also in the main theoretical, but

thev contain information from balloon ascents as to

temperature and moisture in cyclonic and anti-

cyclonic weather at different seasons of the year.

Paper xvi. gives statistics from various sources as to

the mean annual values of temperature, pressure,

rainfall, and cloud round parallels of the earth. To
obtain zones of equal area, the author takes as para-

meter the sine of the latitude. This paper leads

naturally to xvii., the first of four papers, pp. 371-

448, devoted to terrestrial magnetism, in which

von Bezold considers what he calls the " isanoma-

lies " of the magnetic potential, i.e. the departures

from the mean value round a parallel of latitude.

Paper xviii. deals with what the author calls the

normal earth's magnetism. Paper xix. treats of the

foundations of the Gaussian theory as based on the

vanishing of line integrals taken round areas on the

earth's surface, and discusses the diurnal variation,

in the light of Prof. Schuster's variation potential,

and its representation by vector diagrams.

The final paper advocates the taking of magnetic
observations round a parallel of latitude, which

von Bezold suggests might pass through the south

of England. To a magnetician familiar with the

Gaussian analysis and with Schuster's work on the

diurnal variation, von Bezold's contributions to the

subject will appear to be rather a matter of defini-

tions and identifications than of original ideas. To
those, however, who have a difficulty in grasping the

physical significance of abstruse mathematics, they

may serve a useful purpose, provided it be clearly
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understood that anything; like a complete treatment
of the diurnal variation requires a careful study of

the influence of the season of the year as well as the

relation to sun-spot frequency. The proposal advo-
cated by von Bezold and others to effect a line inte-

gration round a parallel of latitude ought before its

adoption to receive careful consideration from the

side of atmospheric electricity. It should be remem-
bered that the earth-air currents required to invali-

date the hypothesis embodied in the Gaussian
potential are not transient currents varying with the

hour of the day or with the weather—such currents

could only modify the magnetic diurnal inequality or.

cause irregular disturbances—but currents of prac-
tically constant value and direction over large areas.

Since the above was written, science has had to

mourn the death of the distinguished author, Prof,

von Bezold, a fact already announced to the readers
of Nature (February 21, p. 397).

Charles Chree.

THE COLLOIDAL THEORY OF DYEING.
The Chemistry and Physics of Dyeing. By W. P.

Dreaper. Pp. viii-(-3i5; illustrated. (London:

J. and A. Churchill, 1906.) Price los. 6d. net.

"\T /"HEN it is remembered that dyeing has become
•^ ^ a highly scientific process, it is somewhat

strange to note what a small part theoretical con-

siderations have played in the practical development

of the art, a fact no doubt largely due to the lack

of definite knowledge of the chemical constitution of

te.xtile fibres. Most manuals of dyeing have been

written for practical ends, and have devoted small

space to the consideration of the various theories of

dyeing which have been put forward, since, as before

remarked, these have helped but little in the practical

solution of dye-house problems. Our knowledge of

the nature of fibres has, however, now reached a

point when it is undoubtedly of value that the scien-

tific dyer should make himself acquainted with this

side of his subject, and recent work on the nature

and properties of colloids certainly appears to throw
much new light on the intricate nature of dyeing
processes.

It has, of course, long been known that one and the

same kind of fibre acts differently towards various

dyes, and that dyestuffs may be classified into groups
on the basis of this differentiation. To a considerable

extent this grouping is found to correspond with

fundamental similarities in the chemical constitution

of the dyes, and this broad fact has lent strong sup-

port to the chemical theory of dyeing.

The older theories of dyeing could be broadly

classified into two groups, those assuming a chemical

reaction between fibre and dye, and those in which
dyeing phenomena are explained by the physical pro-

perties of the reacting bodies. To a great extent these

theories are antagonistic, and yet upholders of each

are able to put forward incontrovertible facts in their

support. It is, however, far from satisfactory to have

to assume that similar phenomena can be explained
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in one case by a certain theory and in a second by an
opposite theory, and the time is ripe for a wider view
which shall embrace and reconcile all well-established

facts concerned with dyeing- processes. How far the

colloidal theory of dyeing is successful in doing this

may be gathered from a perusal of the book under

review. Much of the experimental work mentioned

lacks precision, and the various researches are some-

what detached, bilt the present knowledge of colloidal

conditions and functions, incomplete as it is, throws

much light on earlier work, and from further work
in this direction a satisfactory explanation of dyeing

processes may eventually emerge. In the past many
difficulties, in regard to dyeing theory as in other

directions, have arisen from an attempt to draw

a hard and fast line between chemical and physical

action, and the blending of the two may be considered

as the characteristic feature of the reactions of

colloids.

The book is arranged in twelve chapters, of which

the first is devoted to a historical introduction, which

might with advantage have been considerably ex-

tended. The properties and reactions of fibres,

dyes, mordants, and assistants are dealt with in

chapters ii.-v. Chapter vi. contains an excellent sum-

mary of the recent work on the properties of colloids.

Chapter vii. gives facts in support of the old

mechanical theory of dyeing which reached its final

development in the solid solution theory of van 't Hoff

and Arrhcnius, which was applied to dyeing processes

by O. N. Witt. Chapters viii. and ix. give a similar

summary of facts supporting the chemical theory of

dyeing. Then follows in chapter x. an attempt to

show the application of the colloidal theory, and in

this the incompleteness of the evidence becomes

apparent, though as a suggestive contribution it is

very interesting. A chapter on the action of light

on dyeing operations and dyed fabrics appears to have

little connection with the central theme of the work.

The many inaccuracies in the book lay it open to

a good deal of minor criticism. For example, on

p. 14 several of the formulae are altogether inexplic-

able. On p. 33 it is stated that Bancroft divided dyes

into subjective and adjective, the term used by Ban-

croft being substantive. A fair summary of the work

of various investigators is usually given in the text,

but it is often difficult to ascertain at what point the

summary ends and the author's comments begin.

There is thus some danger of injustice to one or

other. Since both centigrade and Fahrenheit thermo-

metric scales are used in the book, some confusion

arises in the frequent cases where a temperature

figure is given without indicating which scale it

refers to. Amongst mis-spelt authors' names may be

mentioned Verquin for Verguin, Pokorng for Pokorny

(several times), Prager for Perger, Brand for Brandt,

Boettinger for Bottiger, and Hirst for Hurst.

The general plan of the book is excellent, and the

author's work, though somewhat unequal, is on the

whole very satisfactory. The production of such a

book would have been impossible a few years ago,

and it marks a distinct advance in the linking up of

one of the most ancient arts with modern scientific
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theorj', and shows a common ground where the prac-
tical dyer, the chemist, and the physicist may meet.
Its study will well repay all students of dyeing and
those practically engaged in the textile trades who
have been able to keep in any way abreast with recent

work. Walter M. Gardner.

THE WAYS OF WILDFOWL.
Practical Wildfowling. A Complete Guide to the

Art of the Fowler, with Descriptions of the Various

Birds usually met with. By W. J. Fallon. Second
edition, revised and greatly enlarged. Pp. 248;

illustrated. (London : L. Upcott Gill ; New York :

Chas. Scribner's Sons, 1907.) Price 6s.

THE new edition of Mr. Fallon's useful little hand-

book of practical wildfowling has been brought

up to date, and a considerable amount of new matter

and many new illustrations have been added.

Thoroughly to enjoy his sport the wildfowler must
be a good field naturalist, and this little work aims,

inter alia, at making easy the identification of those

species of birds he is most likely to meet with. The
enjoyment of wildfowling lies not only in killing, but

in seeking to kill by pitting one's endeavours and
skill against the cunning and wariness of the fowl.

Unlike pheasants and partridges, they cannot be

brought over the guns. Herein lies the essence of

the sport, and hence the absolute necessity of under-

standing the life-habits and peculiarities of the

various kinds of wildfowl.

With the first part of this excellent manual, which
deals fully with the guns, boats, ammunition, and
other outfit and accessories necessary for the pur-

suit, we are not immediately concerned, but pass on
to the chapters on the art of wildfowling, for therein

much may be learned about the habits of some of

the shyest of birds. To be a successful wildfowler, a

man must have an intimate knowledge of the birds'

ways and behaviour under the varying conditions of

time, tide, and weather. He must also be able to

identify the fowl, not only when in hand, but when
at a distance. His skill in handling the gun will

avail him little if he cannot distinguish a jack snipe

from a sandpiper, curlews from gulls, or ducks from
divers, for all these and others must be attacked
with a different strategy. To know birds, when at a
little distance, by some peculiarity of motion, shape,
or flight, is a great part of the fowler's craft, for

the tactics adopted to secure one kind of duck may
be quite inadequate in the case of some other species

of this family. He must be familiar, too, with the
food and the feeding-ground of the various ducks,
geese, and shore birds in order to know where they
may be found, and at what time of the dav or
night.

Naturalists, indeed, are indebted to the wildfowler
for much that they have been able to record as to

the habits of various wildfowl ; and as Mr. Fallon
essays, and very successfully, to instruct the tyro in

all these things, his book appeals strongly to the
field naturalist. In this part of the book the subject
"is treated under the heads of wild swans, wild geese,
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wild ducks, and shore birds, and the plan adopted is

to describe each species of these groups likely (or

even possible, for the rare kinds which may turn
up any day are included) to bo met with, and then
to deal with the various methods of approaching and
shooting them.

The identification of the different species is rendered
more easy by the introduction of some very life-like

figures, while in reading about the way to get at

them we find ourselves learning a good deal about
their individual peculiarities. In going through the

book we come upon many good notes and original

observations on the food and feeding habits of geese,

ducks, and shore birds, and would instance the

interesting remarks on the grain-feeding habits of

the pink-footed goose. Many another out-of-the-way

scrap of natural history, too, can be gleaned; for

example, the curious habit of sheldrakes choosing as

a nesting site the straw stacks which are placed in

the fields as shelter for the cattle in some marshy
districts. If we were disposed to be critical, we
might suggest that the curlew sandpiper should not

be described as of similar plumage to the dunlin, and
that the white patch on the lower part of the back,

so conspicuous when the former bird is flying, is a

mark distinguishing the two species. .Also that it is

not up to date to say that a clutch of knot's eggs
does not exist in any collection ; not that this matters

to the wildfowler. There have been many books

written on wildfowling since the days of Hawker, but

it is doubtful whether any of them give so much
information in so small a compass as this little hand-
book. There is a good index, and we cannot with-

hold a word of especial praise from the delightful

picture with a heron in the foreground.

O. V. Aplin.

OUR BOOK SHELF.
Hypnotism and Suggestion. By Edwin Ash. Pp.

IJ4. (London; J. Jacobs, 1906.) Price 45. net.

In the preface the author tells the reader that the
objects he had in view in writing this book
were to explain the technique of experimental
hypnotism and suggestive therapeutics, and at the
same time to endeavour to divest the subject of the
air of mystery with which it is popularly invested.
In an introductory chapter he brieflv alludes to

certain general questions connected with hypnotism.
He considers that telepathy is at present " non-
proven," and, further, he does not believe in a
" magnetic force " for curative purposes.
The author carefully describes the methods

employed in the production of hypnosis, and the
earlier and later phenomena to be observed when
this condition is brought about. He discusses the
various stages of hypnosis, and points out the difficul-

ties of arranging an accurate classification. In
considering the use of hypnosis for surgical
anaesthesia, he recognises its limitations, and
although he fully lealiscs its value, nevertheless, from
the practical standpoint, the difficultv of producing
it rapidly and deeply is a serious objection in the
way of bringing it into general use. Post-hypnotii-

influence forms tlie subject-matter of another chapter,
and its possible relationship to criminal acts is re-

ferred to. Dr. .\sh agrees with many observers that
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suggestions which are incompatible with the moral
sense of tlie subject are in most cases at once re-

jected. Nevertheless, it must be admilted that if it

is possible bv means of hypnosis to suggest crime

to a person whose moral sense is defective, then this

is a factor which might become of vast importance
if hypnotic suggestion ever became a remedy of

general use.

The author gives an interesting chapter on
"suggestive therapeutics," and in it he shows the

pov\er of suggestion of one mind upon another, and
even in the same person the influence of the con-

scious mind upon the subconscious. He believes

that Christian science is largely a system of auto-

suggestion.
Dr. Ash strongly urges that there should be intro-

duced into the medical curriculum a compulsory course

of psvchologv and lectures on the principles of " sug-
gestive therapeutics." \\"e cordially agree with the

former recommendation, for it is lamentable to find

the ignorance that still exists regarding the normal
mind, and some knowledge of this subject is a

matter of growing importance, both from the

evolutionary and dissolutionary standpoints.

For those who wish to learn some of the practical

points regarding hypnosis and suggestion. Dr. Ash's
book will be found most helpful, for although
it is small it contains much information.

Domaiiie de Terviieren—Arboretum—Types dc Forets
des Regions tempdrees represeiitds dans leur Com-
position caractiristique. By Ch. Bommer. Pp.
211. (Brussels : Imprimerie F. and L. Terneu,

1905-)

The site of the above arboretum was generously
given by the King of the Belgians to the people. At
the time of the gift His Majesty expressed the opinion
that it was very useful, not to say indispensable, to

create or to preserve open spaces with natural decor-
ation near large towns, both from an jesthetic and
hygienic point of view. M. Ch. Bommer was
entrusted with the task of laying out the arboretum,
and this he has evidently done in a scientific and
practical manner. The various plots or groups have
been formed to illustrate the principal types of vegeta-
tion in the temperate zone of the old and new
worlds. Even the bushes and herbaceous plants
characteristic of these zones have been added to com-
plete the picture, thus very clearly illustrating the

characteristics of the various species and their geo-
graphical distribution. The arboretum also forms an
excellent centre for testing the acclimatisation of

exotic trees. We have also in the above book a de-
tailed account of the individual species which includes

synonyms, size, habit, general characteristics, and
uses of wood, &c. Numerous photographic plates are
included illustrating various groups and points of

general interest. Plans of the arboretum and maps
showing the geographical distribution of the species

are given at the end of this very useful and interest-

ing book.

Elementary Science for Pupil Teachers. Physics
.Section by \V. T. Clough. Chemistry Section by
A. E. Dunstan. Pp. vi-l-183. (London: Methuen
and Co., 1907.) Price 2S.

Pupil teachers who have opportunities of doing
practical work will, if they perform the experiments
in this book and follow the guidance it gives, obtain
sound preliminary ideas of physics and chemistry.
The physics section comprises the measurement of

lengths, areas, volumes, and masses, simple hydro-
statics, and an introduction to the studv of heat.

The chemistry section covers the subjects arising
from a careful study of air, water, and other common
substances. The volume is on the whole attractive,
but the smaller of the two types is likely to try the
eyes of readers.

A First Geometry. By \V. M. Baker and A. A.
Bourne. Pp. viii-f- 128-I- vi. (London: George Bell
and Sons, 1907.) Price is. 6rf.

With the exception of a dozen theorems at the end,
this book is a simple course of experimental geo-
metry designed to familiarise young pupils with
fundamental geometrical conceptions by setting them
to draw with matliematical instruments and to con-
struct simple models for measuring angles and con-
structing plans. The lessons are interesting, and
ai ranged in a manner that shows the authors to be
well acquainted with the needs and capabilities of
beginners.

LETTERS TO THE EDITOR.
[The Editor docs not hold liinisclf responsible for opinions
expressed by his correspondents. Neither can he undertake
to return, or to correspond witli the writers of, rejected
manuscripts intended for this or any other part of Nature.
No notice is taken of anonymous communicatious.'\

Radium and Geology.

Prof. Joly's interesting discovery (Nature, May 2,

p. 8) that typical rocks in the .Simplon Tunnel contain
quantities of radium considerably in excess of the average
of igneous rocks raises a question. From Mr. Strutt's

investigations it appears that the average content of

igneous rocks would be sufficient to account for the
ordinary temperature gradient in the earth's crust were it

due to radium. It seems, therefore, that, if the tempera-
ture was so caused, the gradient in the Si-mplon Tunnel
ought to have been higher than the average, viz. 1° F. for

between 50 feet and 60 feet. But, in fact, as beneath other

mountains, it was considerably lower. In Nature, October

27, 1904, it is stated that the temperature of the rocks in

tlie advanced gallery was 108° F. where the cover was
7005 feet. This gives 1° F. for q2 feet. In the St. Gothard
Tunnel it was 1° F. for 102 feet, and In the Mt. Cenis
Tunnel 1° F. for 100 feet. That the gradient in the

Simplon Tunnel, though low, was somewhat higher than

In the other two was probably caused by the spring

23° hotter than the rock, which brought up heat from

a lower level. I think I have shown In my " Physics of

the Earth's Crust," chapter xv!., that these low gradients

can but very slightly bo attributed to the convexity of

the surface.

Is not, therefore, the result of Prof. Joly's examination
of the Simplon rocks rather unfavourable than otherwise

to the hypothesis that the heat of the earth's crust Is due
to radium? O. Fisher.

Graveley, Huntingdon, May 4.

Ethnological Notes on the Aboriginal Tribes of New
South Wales and Victoria.

A REVIEW of the above work appeared in Nature of

May 31, 1906 (vol. Ixxiv., p. 100), to which I wish to

reply briefly. The review opens by saying that my works
" have either been Ignored or dismissed in a footnote by
experts such as Dr. Howitt and Prof. Spencer." Whilst

the reviewer was quite aware of the obscure " footnote,"

he was quite silent regarding my reply to It, dated

June 27, 1905.' The opinions of the two men named dc^

not perturb me, but when such an injurious statement

appears in the " thunderer " of scientific journalism, T

crave fair play and the right of reply.

1 The Queensland Geographical Journal, vol. xx., fp. 73-75.
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For nearly forty years I have practised as a land

surveyor in Australia, and through my professional duties
I have been much in contact with the aborigines over all

the eastern half of this continent. In my youth I became
fascinated with the study of local ethnology, and my
enthusiasm has never flagged since, so that I can claim
10 be no tyro in the science. Having had exceptional
opportunities of studying my subject on the spot, 1 claim
a little consideration. More than one hundred of my con-
tributions have already been published by various scientific

societies in Australia, England, France, Prussia, Austria,
and the United States, so that my work has met with
some appreciation. 1 mention these few facts about
myself, not egotistically, but as bona fides, because
Australia is so far removed from the centre of scientific

civilisation that a quiet worker is apt to be overlooked
unless he presents his credentials.

Now, as regards the " ignoring " referred to by the
reviewer. Dr. Howitt docs not mention me in his book
published in 1904, but he reports, at p. 92, the names
Kulpuru and Tiniwa as phratries of the Yantrawanta
tribe. He omits to say, in fine he " ignores," that I re-
ported these same phratry names in 1899,' and again in

1900.- .At p. 138 he says that " Tiniwa is the same as
Kararu and Kulpuru as Matter!," but he " ignores" that
I reported this self-same equivalence in 1900." At p. 107
he stumbled across the word Mukulu (my muggulu), which
he mistook for a phratry name instead of a blood division,
a thing he had apparently never heard of. At p. 211, in

speaking of the Wiradjuri sociology, he says that Ippai
can marry Matha as well as Kubbitha, but he " ignores

"

my report to the same effect in 1896, eight years before.*
Then again, in his account of the Dora ceremony (my

Toara or Doara), at pp. 599-606, Dr. Howitt " ignores
"

that I described that rite in January, 1900.^ If he did not
avail himself of my work, which appeared four vears
earlier than his, then there is a wondrous agreement
in our details.

And yet again, Dr. Howitt at p. 44 gives a sketch-map
showing the habitat of certain tribes in South Australia,
but he " ignores " that I published substantially the same
map in 1900," four years earlier. In comparing the two
maps and the e.\planatory letterpress accompanying mine
we observe a marvellous coincidence. Many other
examples could be cited, but exigencies of space force
us to pass them over for the present.

I do not particularly object to all the above instances
of " ignoring," because they have the effect of confirming
the accuracy of my earlier reports ; my objection applies
to the damaging way in which reference is made to them
in Nature.
Regarding Prof. Spencer's " footnote," I refer your

readers to my reply thereto in the Queensland Geographical
Journal, vol. xx., pp. 73-5. No doubt he was verv much
cut to find that I had forestalled him by describing the
eight sections of the VVombaia (his Umbaia) tribe in

1898 ; that I had dealt with the Binbingha sociologv in

1899;* and that I had reported the sociology of the
Chingalee in 1900,° with a comprehensive map showing the
location of these and other tribes. The publication in
1901 of my " Ethnological Notes on the Aboriginal Tribes
of the Northern Territory"" probably increased his irrita
tion and disappointment.

Fault is found in the review with my statement that
nothing important has been added to our knowledge of the
Kamilaroi organisation since the time of Ridley and
Bridgeman. I beg to repeat that Ridley showed that
Ippai married Kubbitha or Ippatha, and that there were
totems with female descent. He also gave many illustra-

> Journ. Roy. Soc. N.S.W.ilcs, xxxiii., loS ; Pioc. Amer. Philos. Soc,
Philadelphia, xxxviii., 79.

- Proc. Amer. Philos. Soc, xxxix., 83.
3 O/. <r//., p. 84.

,„' .*"'"''=^" Anlhropologi'it, ix. (1896), 413; Journ. Roy. Soc. N.S.
Wales, XXXI., 173-174.

° .Vmencan .^nlhropologiftCisoo). ii.. New Series, 159-144.
*» Proc. Amer. Philos. Soc. xxxix., 90-93.
7 Journ. Koy. Soc N.S.Wales, xxii., 75; Proc Amer. Philo?. Soc,

» Proc Amer. Philos. Soc, xxxviii., 77.
y American Anthropologist, ii.. New Series, 405, wit h map.
10 Queensland Geographical Journal (1901), xvi., 69-90.

tions of the intermarriages of the four divisions. Bridge-
man stated that certain pairs of sections had a phratry
name as well. I am still of opinion that nothing new
or important had since been added bv anyone until I

reported the Blood and Shade divisions. The reviewer
mentions Dr. Howitt's book, but his work is merely
confirmatory of the previous reports of Ridley and
Bridgeman.

It is stated in the review that Mrs. Langloh Parker's
phratry names are identical with my Blood divisions ; such
is not the case, because she mistook the names of the
Blood divisions for the phratries. I have known the
Yualeai (Mrs. Parker's Euahlayi) tribe for many years,
and have been through most of their country. When
publishing a grammar and vocabulary of their language
in 1902 ' I staled that their social organisation and
initiation ceremonies are the same as those of the
Kamilaroi, thus anticipating much of Mrs. Parker's book,
whic;h did not appear until 1905.
Much more could be added, but it is thought that

enough instances have been given to show that in original
research among the .Australian blacks I have often been
first in the field ; that probably my published results have
been used and " ignuied " by others; and, above all, that
my work will stand the most rigorous criticism.

I have explained to the editor of Nature the cause of
the delay in fhy replying to the review in question.

R. H. Mathews.

If I have done Mr. Mathews an injustice in my notice
of his book, I can only express my regret for it and
offer such reparation as a statement of my present view
of the matter may make.

In directing attention to the fact that Mr. Mathews is

ignored by Dr. Howitt and Prof. Baldwin Spencer, I

merely stated a fact ; if I had seen his reply I would have
mentioned it. As to the reason why he is ignored I know
nothing; a closer examination of Mr. Mathews's con-
tributions than I had at the time of writing the notice
been able to make leads me to think much better of his
work; his readiness to acknowledge and withdraw his
errors is worthy of the highest praise ; and if his work
is ignored solely on the ground that it is untrustworthy, it

seems to me that this readiness is a sufficient reply to

his critics. If there are further reasons, it is for Mr.
Mathews's fellow-workers in Australia to state what they
are. I personally have never heard of any further reason,
and it seems to me that we in England are entitled to

have one, if one exists. I may add that in my recent
work, "Kinship and Marriage in Australia," I quoted
Mr. Mathews as freely as any other author ; at the same
time, I have expressed dissent from some of his inferences.

Mr. Mathews makes good in the foregoing remarks his
claim to priority on many points. His discovery of the
" blood " divisions, of which Dr. Howitt knows nothing,
seems to me especially iinportant. In order to realise

exactly what the situation is, we need a complete genealogy
of a tribe for several generations back, showing both
phratry, class, blood, and totem names of each individual.

If Mr. Mathews can provide this material we shall owe
him much; failing that, I hope it may be possible for

some trained anthropologist, familiar with the modern
genealogical method, to investigate the matter. I may
add that Mr. Mathews has invited me to verify in person
all the statements in his works which he bases on his

own observations ; this in reply to the review which called

forth the above protest is surely a guarantee of good
faith. I much regret that no money is forthcoming in

England for anthropological work ; if the financial part
of the business could be settled, I would gladly accept Mr.
Mathews's offer.

Nothing was further from my mind than to hurt Mr.
Mathews's feelings, and if my notice was somewhat sharp
in tone, I must plead in excuse the somewhat emphatic
self-assertion of the passages I quoted. I hope that any
future criticisms of mine will be such as to call for no
protest on Mr. Mathews's part.

NORTHCOTE W. TllO.MAS.
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yRE\CH EXPERIMENTS ON RIVETING.'
AS'IUDV of the most elementary form of con-

nection used by the engineer may not appear
to offer anything- in the way of novelty or scientific

value, as a contrivance at once so old and so simple

as a rivet seems at first sight not likely to afford

much scope for an investigation considered as a unit

apart. Indeed, the chief interest has rather been in

the groupinji;' and arrangement of rivets, and the

analv-iis of their behaviour under stress when

hn,. , -Cun.lit.i;,: t.h,lugraphofa-n.i.l, ....d .ln„-_, l„. ..„.._ -,.

assembled in the v.irious joints and connections used

by engineers in boilers, bridges, and the like. In

the present instance the author, keeping strictly to

the simpler problem, has produced a memoir of great

interest.

In the early pages tlie ordinary processes of hand
riveting are described, and a series of measurements
:uid photographs, after the manner of Marey, shows
in an interesting way that the well-known preference

Fig. 2.— Punching from a thick pal-.

of the striker for the full swing of the hammer for

long-continued effort as compared with the short

swing and greater number of blows is an instinctive

solution of the problem of obtaining the maximum
effect for the effort exerted.

The section following traces the growth of riveting

machinery, and describes the characteristic effects pro-

duced when steam, air, or water is employed as the

1 "Rtude
.S3 figures i

Indu>ir)', Ru
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Latin and in tlie vtrnacular, of beasts and birds are

constantly disfigured by printers' errors of a childish

description.

So far back as 1890 a movement began in Great
Britain in favour of preserving wild life in lands

under British control rather than allowing it to be

exterminated by ruthless shooters. To some e.\terlt

this movement was inspired from the United States.

The creation of the National Park of the Yellow-

stone district, which was to lead to the formation of a
" paradise " for the nearly extinct bison, bears,

prongbuck, deer, and wolves of central North
America, suggested to several sportsmen-naturalists

of Great Britain similar preserves in tropical lands,

especially in .Africa. Of course, long antecedent to

that, British naturalists had at last induced the .State

to legislate for the preservation of the scanty remains

of the British fauna, and although our measures in

this respect are still woefully inadequate, and a

limited and old-fashioned class is allowed to push
certain forms of sport at the expense of the wild

fauna of these islands, still we have saved much

;

and in some districts of Great Britain birds and the

smaller mammals really form constant and charming
features in the landscape.

The great invasion of .Africa, however, which
began in earnest in i8qo, directed public attention to

the coincident slaughter of big game which every-

where accompanied the pioneering parties of the

British. Just as Great Britain had been the greatest

sinner in the slave trade, and was consequently the

greatest and most enthusiastic among abolitionist

nations, so her people, having gone far beyond any
other nationality in the destruction of wild beasts

and birds, are now foremost (though the United
States is running almost neck and neck) in the

world-movement for the preservation from extinction

of all but the most harmful animals. \\"e are rapidly

appreciating the principle that just as " man does

not live by bread alone," so we cannot be contented

jestheticallv with beef, mutton, poultry and pheasants,

with cereals, tubers and cabbages, but that to com-
plete the interest of our lives we must have beautiful

wild things around us to admire and study ; there

must be a niche in our society for the rhinoceros, the

lion, the tiger, and even the wolf. The hippopotamus
and the walrus cannot be allowed to die out com-
pletely, still less the elephant. With improved
methods of travel and rapid sea transit, we want to

be able to contemplate birds of paradise, alive and
well, in their N'ev\- Guinea setting, and not see them
in women's hats. .\ flock of flamingoes should be

looked upon as a commercial asset of real value in

Mediterranean lagoons or on \^'est Indian beaches.

The leaders of this movement in Great Britain

were mostly of the " converted-burglar " type—men
like Selous, E. N. Buxton. .\Ifred Sharpe, and Lord
Delaniere—who, having had glorious sport with the

rifle and killed specimens of all the great or rare

beasts of .Africa from north to south, had gradually
transferred their interest from the mere passion of

pursuing and killing to the contemplation of life-

habits, to the study of the living animal. Photo-
graphy—especially with the telephotographic lens

—

was a potent agent in their reformation. Mr. E. N.
Buxton especially has grown to grace, and led others

with him up the pilgrims' way, through the new
sport of snapshotting. .An unconscious disciple of

Mr. Buxton's has been Herr Schillings, whose
beautiful study of wild life in East .Africa (" With
Flashlight and Rifle ") has done much to advance
the cause of game preservation in those regions. .A

very great share, however, in this important move-
ment has been taken—perhaps unknown to the

author himself—by Mr. J. G. Alillais His book, " .A
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Breath from the \eldt," published in 1895, was an
epoch-making work. Many date their conversion to

the new gospel from the days in which they first

studied Mr. .Slillais's work. Though a sportsman of

the truest type (and sport in this sense means far more
than mere accurate shooting with rifle or gun), Mr.
.Millais realised himself, and taught those who gazed
.'It his pictures, that it was far more profitable to our
enjoyment and educ.ition to walcli living creatures
alive and study their habits with accuracy than to

kill them and stuff their dead bodies.

How far the official world is in earnest about big-

game preservation—in our own or any other Govern-
ments— it is difficult to say, there being .so much
humbug about the attitude of all Governments
towards questions of art, science, and morals.
Officialdom, as represented by Ministers that come
and go, has taken a certain amount of tepid interest

in the preservation of the .African fauna. Some of

the permanent officials (as distinguished from the

parliament.-iry), like Sir Clement Hill, have displayed

a prai.seworthy persistency in pressing this matter on
the attention of Secretaries of State, (jovcrnors of

Colonies, and Commissioners of Protectorates. Sir

John Kirk and the late Herr von W'issmann worked
hard in the same direction. Sir Charles Eliot during
his Commissionership in East .Africa gave practical

effect to regulations which had sometimes fallen into

abeyance; the writer of this review (together with
Sir .Alfred Sharpe) between the years 1892 and 1901

created a number of game reserves in British Central-,

British East Africa, and Uganda, the reserves rang-
ing from an area of thirty to several thousand square
miles in extent.

The policy of " game reserves " has been called

much into question at different times by .settlers and
tourists. .Settlers in regions adjoining these reserves

complain- that the wild game harbours the tsetse-fly,

or that -lions and leopards stray froni the area of the

reserve and become dangerous to the inhabited

regions outside. Tourists, especially those who are

naturalists and judicious sportsmen, coi-fiplain that

the " gai-rie reserve " (at any rate in Somaliland and
parts of the Sudan) simply becomes a " game pre-

serve " for the military oflicers on duty in those

regions. On the other hand, if there is no special

"national park," "paradise," or region set apart

for the unfettered existence of wild beasts and birds,

then, as .Africa becomes opened up, an almost com-
plete destruction of wild life ensues. Regulations

may be framed and printed, but to .-ittempt rigidly

to enforce them is to incur const.uit friction, and
even serious trouble, with Europeans and natives,

both of whorn are more or less retkless about
" shooting for the pot " or destroying any creature

that may threaten their crops or livestock. It has
seemed to the present writer that the only real solu-

tion of this difficulty is to create and enforce game
reserves—to set aside relatively large areas here and
there in .Africa which are not particularly well

adapted for cultivation or settlement, but which may
nevertheless offer features of great picturesqueness

or interest, and thus becoi-i-ie national parks where
live creatures of every description are allowed to lead

an unfettered life. But, naturally, in creating these

game reserves the writer has not intended that their

sanctity .should be infringed by anyone with a gun

—

official or non-otlicial. Many specially protected

beasts or specially reserved areas are relieved of pro-

tection when a very distinguished or influential

applicant applies for exemption from the regulations.

The present writer would have the sanctity of these

reserves rigidly adhered to; on the other hand, he
would not attempt to enforce too drastically the pre-

scrv.-ttion of game in the settled districts outside the
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anv

reserves, though he would do everything in
power to discourage the needless killing of
beast, bird, reptile, or even insect that was not
markedly harmful to the interests of man. Creatures
of extraordinary beauty or interest, like the tiger,
lion, moose, or elephant, should be allowed consider-
able latitude, and the State should compensate the
cultivator or the passing tourist for annoyance be-
c;iuse of the general interest felt by the community in
the splendid development of these remarkable
mammals.
The writer of this review deeply regrets that , no

efficient steps have been taken to create on a small
scale national parks within the limits of Great Britain
and Ireland for the preservation of wild life under
wild conditions. He pointed out several years ago
how admirably adapted for such a purpose is Achill
Island, off the west coast of Ireland, a place which
is fortunately still a refuge for manv of the rarer
and more interesting British birds.

H. H. Johnston.

THE INTERNATIONAL UNION FOR CO-
OPERATION IN SOLAR RESEARCH.

A MEETING of the International Union for Co-
-'*- operation in .Solar Research will be held in
Meudon, near Paris, during ^^'hit-week, and a pro-
visional programme of the proceedings has been sent
to those who have accepted invitations to attend.
The meeting will open on May 20, when formal busi-
ness will be transacted in the morning. In the after-
noon it is intended that all new proposals for joint
work shall be submitted to the meeting, so that
members will have an opportunity of privately dis-

cussing the desirability of adopting the proposals
before a final decision is taken towards the end of the
week.
The mornings of Tuesday and ^^'ednesday, May 21

and 22, will be spent in receiving the reports of the
committees appointed at the Oxford meeting in 1905.
It is understood that Prof. Perot is readv to submit
his measurements of the wave-length of the red
cadmium line, and that his results are in such good
agreement with those previoush- obtained by Michel-
son that the meeting probablv will be able to adopt
finally a primary standard of wave-length- Othei
reports deal with the observations of sun-spot spectra

and the organisation of the systematic application of

the spectroheliograph to solar work. A question of

interest to which several members of the union have
given considerable attention consists in fixing the

best methods, of measuring the areas of flocculi.

This matter has been under consideration at some of

the .American observatories, as well as at the Solar

Physics Observatory at .South Kensington and at the

University Observatory, Oxford, so that an interest-

ing and fruit-bearing discussion may be expected.

On Tuesday evening. Dr. Janssen, the president of the

congress, will give a banquet to the members at the

Hotel d'Orsay, in Paris, and on Wednesday after-

noon Prof. Julius will demonstrate in the physical

laboratories of the Sorbonne some of his experiments
on anomalous dispersion. Arrangements have also

been made to visit the Observatory of Paris in the

same afternoon.

It is hoped that the scientific work of the meeting
will be concluded on Thursday, May 23, and an ex-

cursion to the Chateau de Chantilly has been

arranged for the Friday. .\ formal business meeting
on Saturday, May 25,' will bring the meeting to a

close.
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UNIVERSITY NEEDS AM) THE DUTY OF
THE STATE.

T^HE Chancellor and Vice-Chancellor of Oxford
* University have just appealed through the
medium of the Press for at least 250,000/. to enable
our oldest university to meet the demands that are
made upon it by the ever-expanding requirements of
modern learning. This appeal, coming so soon after
a similar plea for a million and a half pounds, put
forward recently by the Duke of Devonshire on be-
half of the University of Cambridge, again brings
into prominence the general question of the place of

th= university in the modern State and the duty of a
Government in relation to the financial needs of insti-

tutions of higher learning.
In both cases appeals arc made to the generosity

of the wealthy public, and there is no suggestion that

any responsibility attaches to the Government for the

comparative poverty of these universities, in which
Englishmen profess to feel great pride. The Oxford
Chancellor and Vice-Chancellor, indeed, say of the

needs of their university :
—" In this country it is of

no avail to look to the .State for the satisfaction of

those requirements ; and it is to private generosity

that the appeal must in consequence be made." It

will be instructive to examine this attitude of mind
towards one of the gravest questions confronting the

nation at the beginning of the twentieth century, to

analyse the appeals made in the light of recent ex-

perience, and to compare the results obtained with

the experiences of university authorities in other

great countries of the world.

In February last, in his letter to the public asking

for a million "and a half pounds for the University of

Cambridge, the Duke of Devonshire reviewed the

bequests, benefactions, and gifts received by the

university since 1S99, when the Cambridge University

.Association was formed at Devonshire House to pro-

mote the re-endowment of Cambridge University.

From the sums received from our men of wealth the

association was able to transfer to the university a

total amount of 115,000/. In other words, _ during

the seven years in which private generosity was
being trusted to provide adequate means for the

multifarious demands of a great university, an

annual sum of about 16,430/. was forthcoming. That

is to sav, if private generosity could be trusted to

display itself equally lavishly throughout so long a

period, it would take more than ninety yearsto collect

the million and a half pounds in which the University

of Cambridge stands in pressing need to-day.

Similar particulars of a precise kind are not forth-

coming in the case of Oxford, but it is, fortunately,

possible to form some idea of the demands which

are to be made upon private generosity to meet exist-

ing needs as enumerated by persons in authority in

the university. The present appeal is for 250,000/.,

and the letter signed by the Chancellor and Vice-

Chancellor states "two significant facts in connection

with it. First, the ordinary university accounts for

1905 showed a balance of 5/. lys. 6d.. and in 1906

there was " a further improvement, but the increased

revenue is already allocated or pledged, and it is

obvious that little more can be done in this way."
Secondly, the constituent colleges contribute annually

to university and academic purposes some 40,000/.

.An article was published in Nature on July 6, 1905

(vol. Ixxii. p. 231), in which a detailed account was

given of the needs of Oxford University, drawn up

by the professors and heads of departments,^ and in

the article an estimate was made of the capital out-

lav and the annual income required to meet the needs
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enumerated. The scheme outlined on that occasion
was of a more ambitious character than the present,
and involved an expenditure of more than half a million
pounds; and for its effective execution an annual in-

come of about 93,ooo(. was demanded, it seems
clear, therefore, that in order to establish the Univer-
sity of O.xford on a scale commensurate with
modern requirements—supplementing its existing
departments and providing accommodation and equip-
ment for the study of branches of knowledge of
recent development—there must be found, in addition
to a very substantial increase in the capital outlay, a
further 50,000/. a year by way of income.

If it is supposed that the response made by our
men of wealth particularly interested in Oxford will

bp on something like the same scale as that with
which the appeal of the Cambridge University .Asso-
ciation was met, it is not difficult to form a good
working idea of the length of time which will be
required to provide, from this source, sums of money
enough to make it possible to place Oxford Univer-
sity in a position to invite comparison with the great
universities of other countries.
The fact is, if vvc are to rely entirely upon private

generosity to secure for this country the advantages
of an adequate number of universities, planned,
equipped, and financed on a scale liberal enough to
meet modern needs, our chances of obtaining a
supply of places of higher education comparable with
that in Germany and the United States are small in-
deed. The vital importance of higher education in the
international competition for iniperial and industrial
supremacy is conceded by all competent judges; and
yet our statesmen hesitate to decide that what is so
much worth having is worth paying for. In this
country we cannot depend upon private effort to put
matters right.

_
In his presidential address to the British Asso-

ciation in 1903, Sir Norman Lockver reminded us
that our universities and other institutions of higher
Instruction are as much a line of national defence as
our .Army and our Navy. The national responsibility,
so far as the efficiency both of Navv and .Army 'is

•concerned, is fully recognised by all political parties,
and there is little difficulty in meeting the enormous
financial demands which such efficiency in the ser-
vices entails._ As Sir Norman Lockyer pointed out,
other countries are building universities even faster
thanthey are building battleships; are, in fact, "con-
sidering brain-power first and sea-power afterwards."
It is a saddening reflection how long it takes British
statesmen to appreciate facts which have long been
fully grasped by other nations. To leave to private
enterprise the provision of necessary funds for the en-
dowment of universities and research is as foolish as it

would be in these days to relegate to private
patriotism the duty of "finding the money for the
equipment of a modern armv and an up-to-date
navy.
\yhat is the view of these matters taken in the

United States? A recent publication' gives illumin-
ating particulars as to the relative amounts provided
in the United States for certain State universities, by
the State on one hand and by private benefactions on
the other. It is well to state here parentheticallv that
the bulletin deals only with State universities ; there
are, in addition, manv other .American universities

—

including Harvard, Yale, and others, the names of
which are household words—which are not dealt with
by the writer of the report. But the statistics provided
supplv amnle information as to the share taken bv
the State in the encouragement of higher education
in the United States. Details are available concern-

1 "Bulletin of the Carnesie Founrtalion for the Advancement of Te.ich.
ing." No. I. (Published by the Foundation, March, 1907.)
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ing forty State universities, but it will be sufficient

for the purposes of comparison to refer to a quarter

of them only. The amounts stated are approximate
in everv case. The University of South Carolina
has received from Government support a total ol

511,000/. and nothing from private sources. The
Lniversity of Indiana has received from the former
source 500,000/. and from the latter 20,000!. Cor-
responding numbers in the case of the other universi-

ties selected are :—University of Michigan, 1,281,000/.

and 164,000/. respectively; University of Iowa,
705,000/. and 11,000/.; University of Wisconsin,
i,j2i,ooo/. and 18,000/; University of Illinois,

1,290,000/. and 5000/. ; University of Minnesota,
1,072,000/. and 40,000/.; University of Nebrasi<a,

761,000/. and 14,000/. ; University of Columbus (Ohio
State), 976,000/. and 56,000/. ; University of Texas,
758,000/. and 30,000/. respectively.

.Speaking generally, the reliance placed upon private

benefactions for the provision of university education
in the United States is small compared with what
the Government is expected to do. Moreover, during
the last decade there has been a steady increase in

the amount received from the Government by
.American Stale Universities. The Western Univer-
sities in the United States may be taken as an
example. The total annual amount received from
Government sources by these ten .State universities

during the last decade shows a substantial increase

of about 600,000/. The annual amount thus received

by the University of Michigan has increa.sed from
45,000/. to 87,700!. ; that by the University of Mis-
souri from 25,500/. to 73,000/. ; by the University of

Iowa, from 20,300/. to 85,900/. ; by the University of
Wisconsin from 62,600/. to 159,300/. ; by the Univer-
sity of Kansas from 21,000/. to 60,400/.; by the Uni-
versity of California from 63,400/. to 135,600/. ; by
the University of Illinois from 28,900/. to 165,000!.

;

by the University of Minnesota from 40,000!. to

69,000/. ; by the University of Nebraska from 14,000/.

to 71,000!.; and by the University of Colorado from
17,300/. to 28,000!.

The semi-official bulletin from which the figures

quoted have been taken leaves no doubt as to the
results of .American experience. To quote a remark
which follows the figures we have cited, " the State
University which has attempted to combine the

policy of public service with the policy of appeals for

private support has fallen between the two."
Speaking of the eight institutions which represent
the strong State universities of the Central West
States, the bulletin remarks : these institutions
' have received somewhat less than five per cent, of

their total support since their foundatioii from private

sources, and this support has come in the main to a
few institutions."

University authorities in the United States may
well smile when they read the opinion of the Chan-
cellor and the Vice-Chancellor of the University of

Oxford :
—" In this country it is of no avail to look

to the State " for the satisfaction of University re-

quirements.
The same principle is conceded generously in

Germany. .An article, published in Naturf on March
12, 1903 (vol. Ixvii., p. 433), showed that the ordinarv
total income of all the German universities, exclud-
ing Jena, was for the year 1891-2 about 939,000/., of

which nearly 709,000/. was derived from State funds.

Surely the lesson of these facts is plain to the

least reflective citizen. The future struggles for

suprcmacv among the nations of the world will be
contests between minds, and muscles will be at a

discount. The nations which have sacrificed present

luxury in order suitably to train their voung men
by attendance at modern universities will reap the
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advantages of their forethought and prescience ; and
those countries which, content with ancient prestige
and former prowess, have neglected their duty to
hijj^^her learning and have left their universities to
languish on the doles of patriotic benefactors will
sinic into subsidiary places, and their part for the
future will be to serve the men of brains with whom
they have had to contend on such unequal terms.

SCIENCE AND THE EMPIRE.
T T was a happy idea which resulted in the asso-
' elation of the British Empire League and the
British Science Guild to pay honour to the Colonial
Prime Ministers during their visit to this country.
The cooperation of men of science with statesmen
whose special work is to govern and develop the
constituent parts of the Empire can result in nothing
but increased national efficiency, and the presence of
Sir Wilfrid Laurier, Mr. Deakin, Sir Joseph Ward,
Sir William Lyne, Mr. F. R. Moor, and Mr. T. Bent
at the banquet lield on May 2 is a gratifying sign that
the need for applying the methods of science to affairs

of State becomes year by year more fulh* recognised.
The banquet provided the only opportunity the Prime
Ministers have had of meeting men of science and
others interested in the progress of knowledge and
desirous of introducing the scientific spirit into the
administration of Imperial affairs.

Lord Derby occupied the chair at the banquet, and
about 260 guests were present, including many men
of science and distinguished representatives of the

Imperial service and administration, and of law,
art, and other departments of intellectual activity.

Mr. Haldane, who was to have represented the united
interests of the British Empire League and the

British Science Guild, was, unfortunately, unable
to be present ; and his place was taken by the

\"icc-Chancellor of the University of Oxford, Mr.
T. H. Warren, who, in supporting the toast of " Our
Guests," proposed by Lord Derby, referred to the re-

lation of universities to the Empire and national pro-

gress as follows :

—

Why do the universities and the educational interests

wish to add their greeting to those which have been
pressed, I am afraid, in overwhelming and almost surfeit-

ing measure, on those distinguished men who have crossed

the ocean to visit us? 1 can assure them that no welcome
can be more warm, but that is not enough. I think it is

because we feel that to the instinctive and intuitive welcome
which has manifested itself so spontaneously from every

portion of English society we have some little to add.

We feel that learning and science have something
to say to Empire. We feel that, more and more, nowadays
scientific training and thorough study of history, of the

science of history and of sociology, is necessary to the

proper carrying out of every great enterprise, and that

Empire is one of the greatest enterprises on which man,
intrepid man, has advanced. The student of history sees,

or thinks he sees, a development, an evolution in the

political as in the animal kingdom. The family, the clan,

the city, the kingdom, the Empire, as thev unravel them-
selves in the long series of sequences, need a correspond-

ing advance in trained and educated intelligence. Now,
we in our universities, and in the learned societies study

these questions in the abstract. It is our duty and
privilege in the insulated detachment, in the clear and
calm life of academic tranquillity, to study these problems,

and to try to find the solution of them ; to study economic
problems apart from the bias and prejudices of party and
of commercial interest, and to study science in that spirit

of disinterested devotion which, after all, I think Sir

Norman Lockyer will agree with me, in the long run has
the promise of this world, and, in a sense, of the other

—

of the world alike of truth and the world of success. But
universities have now, not only an abstract, but a personal
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part to play. It is their privilegp to bring together, and
their duty to bring together, the brightest minds, at the
most impressionable age, of those who will be in the future
the leaders, whether in thought or in action, of the Empire.
The university has had in the past a great part in bring-
ing our leading men together in their early days and giving
them common sentiment and common lovaltv and know-
ledge of each other. May it not be so still' more in the
future on a wider scale and in a wider way? I hope that
the universities, and the learned societies, and the educa-
tional establishments of this country feel, I believe I can
say they do feel, that they have new and extended duties.
Already Oxford and Cambridge, and the old universities
of which I have spoken, realise that they are not only
universities of a kingdom, but universities of an Empire.
In future, no doubt, other universities of the Empire
more and more will play their part—the universities of
.Montreal, of Melbourne, of Sydney, of New Zealand, and
of the Cape. They, too, will have their traditions and
their opportunities. There will be special opportunities of
science and of learning, a special atmosphere and special

surroundings in one place more than another, and I look
forward to the time when students and professors will

pass to and from one university to another. Meanwhile,
let us make the beginnings, let us attack at once this

great future which lies before us, let us take those steps

which are now possible and promising. Let us use everv
opportunity of getting to know and to understand each
other, and then I think that this great gathering of iqoy

will prove not less fruitful in the scientific, and in the

learned, and in the academic, than it has proved and is

proving in the political and social sphere.

The toast was responded to by Sir Wilfrid Laurier,

the Hon. Alfred Deakin, and Sir Joseph Ward. In

the course of his remarks, Mr. Deakin said :

—

Of all the meetings which we have been able to attend

this has perhaps the most distinctive character. Never

before in my experience have we seen blended the two

sections of an Empire League of patriotism united to a

body of scientific men whose immense abilities, whose
sterling achievements, are the pride of the last century

and the promise of this, and who are content to descend

from those exalted heights, in which they unravel the

mysteries of the universe, to find themselves perplexed by

the truisms of politics. And if, as has been suggested, this

union be typical, surely it is most fortunate, and certainly

most necessary. If there is anything on this earth in

human action which is casual and empirical, which is

go-as-you-please and happy-go-lucky, it is the British

Empire. Exactly how it came to be, precisely what it is,

and what on earth it is going to be, no scientific prophet

can tell. On the other hand, we have the men of science,

calm and luminous, rigid and regular— I mean in their

professional studies—aiming above all things at method,

at principle, at organisation, the last three things we
seem incapable of introducing into our Empire. .\nd yet,

though imperceptible, though unchangeable, there are

manifest forces of cohesion, which even the finest instru-

ments cannot measure, which keep this Empire as an

Empire together. There are a series of rudimentary, of

imperfect, of catch-as-catch-can organisations, by mearis

of which, in some mysterious manner, this unwieldy, this

gigantic and inexplicable combination, manages to survive.

Surely we shall yet be found willing to sit at the feet of

our scientific teachers and to endeavour, at all events at

the outset, to acquire that knowledge in scientific manner,

and bv scientific methods, which shall enable us to

appreciate, in the first place, the vast, the incalculable

natural resources which are at present in our possession

under the Flag—the means of utilising these instruments

of material power for the benefit of our race. That

appears to me to be the task of Empire, the task of

scientific conquest of its physical, and shall we not be

bold and say, ultimately of its political problems? The
Empire rests upon the individual citizen—the individual

citizen that has great capacity for service, providing you

permit him to have access to these means of knowledge,

to that stored-up wisdom of the ages, to these lessons and

teachings which science can place in our hands. By these
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mrans we annihilate distance and draw the Empire
together. By these means we enable them to conquer the

wilderness and still carry with them the necessities of

civilisation. By these means, in the tiniest hamlet, we
plant almost first the schoolhouse to which the children
;:^o, and, when the principle of a scientific system of educa-
tion is really in practice, the Empire will be marching
indeed. Therefore I hail to-night, sir, the presence here
of the intellectual men who are representatives of the
scientific movement, and their blending with the British
Empire League I take as one of the happiest auguries of
our future.

VSOTES.
The managers of the Royal Institution have awarded

the Actonian prize of one hundred guineas to Madame
Curie, as the author of the essay " Recherches sur les

.Substances Radioaclives."

.Sir Willt.\m R.im.sav, K.C.B., F.R.S., has been elected

an honorary member of the Academy of Sciences of

Christiania
; and the Society ilaliana delle Scienze (known

as the Society of the Forty) has conferred upon him the

Matteucci gold medal for iqo7.

The North .Sea Investigation Commissioners will be
entertained by the Corporation at the Guildhall on Fridav,
June 14, the Eord Mayor presiding. The Fishmongers'
Company will give a dinner in their honour on the previous
evening at Fishmongers' Hall.

The Government of Chili has appointed Count
de Montessus de Bullore, of Abbeville, France, to institute

a seismological service of the first rank. This action on
the part of the Chilian Government is, says Sric«cc, a
direct result of the disastrous Valparaiso earthquake of
last August. The service in question will, at the
beginning, include one station of Ihe first rank and three
of the second.

Prof. Ira Remse.n, president of the Johns Hopkins
University, has been elected president of the National
Academy of Sciences, in succession to Mr. Alexander
.Agassiz. The vacancy thus created in the vice-presidency
has been filled by the election of Dr. C. D. Walcott,
secretary of the Smithsonian Institution. Sir James
Dewar, F.R.S., Prof. A. R. Forsyth, F.R.S., Prof. D.
Hilbert (Gottingcn), and Prof. J. C. Kapteyn (Groningen)
have been elected foreign associates of the academy.

The University of Geneva will celebrate with appropriate
pomp and circumstance the 350th anniversary of its

foundation, which falls in 1909. We learn from the
British Medical Journal that a committee has been
appointed to arrange for the proper solemnisation of the
festal rites, to w-hich representatives of foreign universities
will be invited. The " Academy," founded by John Calvin
in i.SSO. retained that title until 1798. It was afterwards
erected into a university, and reached its full development,
with faculties of theology, law, physic, philosophy, and
science, m 1873.

Reuter reports that the Observatory of Catania and
Etna has issued the following statement :

—" The activity
of Mount Etna is increasing. The mouth at the base of
the central crater is emitting vapour and small incandescent
stones. On May 4, at 11. 10 a.m., another mouth of

smaller dimensions opened and threw up boiling lava. At
the observatory the sound of an almost continuous eruption
has been heard up to May 6. At Nicolosi a reddish vapour
was seen rising from the volcano."

The professors of the National Museum of Natural
History of Paris have decided to open an international
subscription with the object of offering a worthy tribute
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to the memory of Lamarck, by erecting his statue in the
_

Jardin des Planles. .Sub'scriptions may be sent to Prof.

Joubin, at the National Museum of Natural History,

Paris. The committee has decided to offer to all sub-

scribers of not less than twenty francs a reproduction in

heliogravure of an authentic unpublished portrait of

Lamarck, which was painted for his family by Th^'venin

in 180 1. To all subscribers of not less than 200 francs

a plaster cast of the bust of Lamarck by the sculptor

Fagel (to whom is entrusted the execution of the proposed

monument) will be presented. The scheme has already

received distinguished support, and a comprehensive com-
mittee comprising representative men of science of all

nationalities has been formed. .Among the list of the

committee we notice the names of .Sir John Evans,

K.C.B., Sir .Archibald Geikie, Prof. Ray Lankester, and
Sir John .Murray, K.C.B.

The New York Academy of .Sciences will celebrate on

May 23 the 200th anniversary of the birth of Linnseus.

The anniversary celebrations will begin at the American
Museum of Natural History with an exhibition of American

animals known to Linn.'cus. Letters concerning the

anniversary received from .scientific societies will be read

at the beginning of the morning se.ssion, and afterwards

an address on North .American geography in the time of

Linna?us will be delivered by the president of the .American

Geographical Society. Dr. J. A. .Allen has been invited

to speak on Linna'us and .American zoology. In the after-

noon there will be an exhibition of .\merican plants known
to the Swedish nafuralisl, and an address on Linnrcus and
.American botany will bf given by Dr. Per .Axel Rydberg.

.A bronze tablet in memory of Linnxus, a gift to New
York from the .\cademy of .Sciences, will be unveiled at

Ihe bridg<—which is to be dedicated to Linna;us—over

the Bronx River in Pclham Parkway, between the

Botanical Garden and the Zoological Park. Numerous
addresses will be deliv^-red in connection with the unveil-

ing ceremony. In the evening, at the museum, the director

of the museum of the Brooklyn Institute will deliver an

address on Linnajus and American natural history. The
various meetings will be open to the public.

We have to acknowledge the receipt of a copy of the

first part of a memoir on the caterpillars of French

Lepidoptera (" Les Premiers Etats des Lepidopt^res

Franijais "), by Prof. C. Frionnet, of the College of

Natural Science at St. Dizier. The memoir is being pub-

lished in the Mimoires of the Society of Letters, Sciences,

&x. , of St. Dizier, the first part, which deals with the

caterpillars of butterflies, being dated 1906. Unfortunately,

there are no illustrations.

In a report on Antarctic birds collected by the Scotia

Expedition contributed to the Ibis for April, Mr. Eagle

Clarke has added four species—the -Arctic tern, the blue

petrel, the short-winged petrel, and Hutton's sooty

albatross—to the nine previously recorded from within

the .Antarctic circle. Petrels and their relatives are

attracted, i( is suggested, so far south by the extraordinary

abundance of food to be found immediately north of the

ice-barrier, some of these visitors making their appearance

in autumn after the breeding season, while others may
be non-breeding birds which spend the whole summer in

the South -Antarctic. That the -Arctic tern, after breed-

ing in the far north, should visit the opposite pole is a

most remarkable fact.

In reference to a suggestion that Fair Island, an out-

lying member of the .Shetland group, is specially favoured

by migratory birds, Mr. Eagle Clarke, in a paper pub-

I
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lishpcl in the April nunilier of the Annals of Scottish

Natural History, points out that we should rather consider

the island specially favourable to the observer. Despite

the number of trained observers, the writer considers that

" wc in Britain see only an infinitesimal number of the

migrants which visit our shores : far fewer than is

generally supposed, and this is especially the case on the

mainland." In addition to recording, for the first time,

the red-rumped swallow as a visitor to the British Isles,

Mr. Clarke was fortunate enough to observe a number

of rare birds, several of which were previously unknown

to visit the Shetlands.

Among rare birds recorded in Norfolk by Mr. J. H.

Gurncy in his ornithological report for igob, published in

the April number of the Zoologist, are five glossy ibises,

which made their appearance on Breydon Broad on

t September 3. It is believed that three birds of the same

species, killed shortly afterwards in Ireland, together with

one shot in Sussex, represented this flock. Immediately

following the ibises came a flock of thirteen red-headed

pochards, which settled on Breydon, where they were soon

destroyed. The movements of these birds were connected,

in the author's opinion, with a wave of heat which occurred

at the same time. A pelican and a couple of flamingoes

were also among the summer arrivals, but the latter

appear to have been birds which escaped from Woburn,

and there can be little doubt that the former had likewise

been in captivity. The occurrence on the coast of an

example of a bulbul, Liothrix Ititca, may apparently be

accounted for by the fact that a number of these birds

were turned out at Woburn.

The Journal of the Society of Arts for December 14,

1006, contains a paper read before the council of the

National Fruit-growers' Federation by Mr. C. H. Hooper,

on fruit-growing and bird-protection. The paper is also

in course of publication in the Gardener's Magazine, of

which the issue for April 20 contains the first instalment.

It is satisfactory to see that Mr. Hooper speaks his mind

plainly, without any attempt at special pleading for species

which are notoriously harmful ; and while admitting that

birds are, on the whole, beneficial to the agriculturist

and horticulturist, advocates the relentless destruction of

certain kinds and a restriction of the numbers of others.

.Another author has already advocated the most stringent

measures for the extermination of sparrows, wood-pigeons,

and stock-doves as being distinctly injurious, and pleaded

in favour of permitting, or rather encouraging, the taking

of the eggs of the chaffinch, greenfinch, and bullfinch.

Mr. Hooper, in addition to reducing the numbers of the

species just named, urges that in fruit-growing dis-

tricts it may be absolutely essential to kill off a per-

centage of blackbirds, starlings, and even missel-thrushes,

thrushes, and rooks. On the other hand, hawks, owls,

and strictly insectivorous birds of all kinds should be

religiously protected. .\ few more straightforward and

outspoken addresses of this description, and there would

perhaps be less nonsense talked and written about the

duty of encouraging and protecting birds even where they

are eating the unfortunate gardener and farmer out of

house and home.

In a paper read before the Epidemiological Society,

Colonel Bruce, F.R.S., details recent researches into the

epidemiology of Malta fever, showing that goats' milk is

the principal source of infection. One-third of the cases

of Malta fever in the Navy could be traced to residence in

the Royal Naval Hospital, -ualta, but since the use of
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goals' milk has been prohibited not a single case has

occurred there.

The making of models of microscopic objects by means

of wax reconstruction plates has taken a recognised place

in morphological, embryological, and pathological research.

The cutting out of the plates by means of a scalpel, the

usual method, has disadvantages, and Mr. Mark has

devised an electric wax-cutter in which a platinum wire,

electrically heated and mounted in a sewing machine, per-

forms the work expeditiously and efliciently (Proc. Amer.

Acad, of Arts and Sciences, xlii., No. 23, March).

In the Bio-Chemical Journal for April (ii., No. 4) Mr.

Lovatt Evans discusses the catalytic decomposition of

hydrogen peroxide by the catalase of blood. His experi-

ments suggest that the reaction velocity may be explained

bv the hypothesis known as the " active system " theory,

first suggested by Prof. Adrian Brown and subsequently

by Prof. Armstrong. Dr. Maclean describes experiments

on the influence of kreatinin in modifying certain reactions

of sugar in urine, and Dr. Spriggs discusses the excretion

of the same substance in pseudo-hypertrophic muscular

dystrophy. Messrs. Beam and Cramer detail observations

on zymoids, substances present in enzymes which have the

property of combining with the substrate without the

power of destroying it, and obtain evidence of their exist-

ence in pepsin, rennin, emulsin, and takadiastase. Mr.

Coleman describes the eflect of certain drugs and toxins

on the coagulation of the blood.

A FRELiMiN.iRY list of higher fungi collected by Mr.

N. M. Glatfelter in the vicinity of St. Louis during a

period of eight years is published as vol. xvi., No. 4, of

the Transactions of the Academy of Science of St. Louis.

Of about live hundred species enumerated, the majority

are basidiomycetes. The determinations authenticated by

Prof. C. A. Peck include twenty new species.

An account of an instruction camp organised by Mr.

J. A. Leach for members of the Field Naturalists' Club

in Victoria appears in their journal, the Victorian

Naturalist (.March). The camp was pitched at Mornington,

on the eastern shore of Port Phillip Bay. Each day was

devoted to the study of one or other branch of natural

history under the direction of special leaders, and lectures

were arranged in the evening. The reports of the ex-

cursions made each day and the evening lectures are

printed in the journal.

The reports of the director and other Government

officials connected with the Royal Botanic Gardens, Ceylon,

are published as a consecutive scries, beginning with

No. 20, in vol. iii. of the Circulars and Agricultural

Journal. Mr. T. Fetch, in his report as Government

mycologist, refers to a number of fungi infesting tea

bushes; of these, a new species, Massaria theicola, pro-

ducing a stem-disease, is under examination, also the

horse-hair blight, generally attributed to Marasmius

sarmentosus. The most serious outbreak of fungal disease

was caused by a Phytophthora growing on the fruits of

Para rubber trees, inducing decay and rot. The disease

spread rapidly during the rains in June, and seemed likely

to cut short the supply of seed, but was checked by the

dry weather in July. The most dangerous insect pests

mentioned by Mr. E. E. Green were the tortrix, Capua

coffearia, and shot-hole borer, Xyleborus fornicatus, both

pests of the tea plant; a leaf-rolling caterpillar was

fortunately restricted to the Funtumia rubber trees. Mr.

Green also alludes to experiments for introducing the eri-

silkworm Attacus rieini, and European bees into Ceylon.
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Tme importance of a closer alliance between science and

industry was again strongly emphasised by Sir Alfred Jones

nt Liverpool on April 8, when, at his invitation, a number
of prominent men of science and commerce met at a

luncheon given in honour of Mr. Herbert Wright, the

author of a valuable work on the rubber industry. Mr.

Wright gave a brief account of the progress and methods
of rubber cultivation in the British Empire, quoting, as an

example of the benefits accruing from the adoption of scien-

tific methods, the enormous advances made by the industry

in the Indo-Malayan area during the past decade. Ceylon

alone, in a few years' time, may be expected to produce

some 5000 to 7000 tons of rubber annually, and our other

possessions in the East are developing similarly.

In the Transactions of the Royal Society of Canada
(vol. xii., pp. 267-288) Dr. R. W. Ells gives some useful

notes on the mineral fuel supply of

Canada. He shows that in the western

half of the Dominion the supplies of

mineral fuel are practically in-

exhaustible. The analyses of these

coals show that their quality is greatly

superior to that of those now mined in

the Pacific States of the American

Union.

The Transactions of the Institution of Engineers and

Shipbuilders in Scotland (vol. I., part vi.) contain a sug-

gestive paper by Mr. R. Royds on the most economical

mean effective pressure for steam engines. He appends

a bibliography of papers dealing with

the steam-engine problem, all of

which are based upon direct experi-

mental evidence. These should be

studied by all concerned with the

generation of motive power.

The demolition of the Great Wheel
at Earl's Court, which for twelve

years has formed so conspicuous a

feature in the London landscape, is

now completed. The work, which is

described in detail in Engineering of

.April 26, has been one requiring the

exercise of much ingenuity in the

devising of safe methods of procedure.

The wheel was a pin-jointed struc-

ture 300 feet in diameter, weighing,

with the cars in position, 1000 tons,

whilst the two standards on which il

was mounted weighed 400 tons mor,^.

The whole structure was demolishe i

in less than six months, which, con

sidering that every rivet had to be

sawn through, as every nut was con--

pletely set in rust, reflects ifreat

credit on all concerned.

The address delivered by the presi-

dent, Mr. T. Hurry Riches, to the In-

stitution of Mechanical Engineers on
April 25 forms a valuable work of reference on rolling

stock and the machinery used in railway engineering, its

value being enhanced by the seventy-six illustrations

accompanying it depicting the locomotives and rolling stock

of the railways of Great Britain at the present time. It

is evident from these illustrations that modern require-

ments are gradually bringing the locomotives on the rail-

waj's more and more into accord with one another when
the work to be done is similar.

An interesting set of models, showing the development

of the rack-rail locomotive from Blenkinsop to Abt, has

lately been placed on view in the mechanical engineering

collection of the Victoria and Albert Museum. The

models, which are described in detail in the Engineer of

.April 26, comprise Blenkinsop's original model of the

Middleton colliery locomotive of 1812, and models, made at

the museum to a scale of i to 16, of the Fell centre rail

engine of 1867 for the line over the .Mont Cenis, of

Riggenbach's system of a ladder-rack midway between the

running rails (1874), and of Abt's improved form of rack

(1882). The three models are admirably adapted for the

use of engineering students, and throw much light on a

somewhat comple.x subject.

The new island in ihe Bay of Bengal, referred to in

.Admiral Field's letter in Nature of February 28, is the

: Bay of Bengal from the

subject of a detailed account, by Lieut. E. J. Headlam,

R.I.M., in the April number of the Geographical Journal.

By the courtesy of the editor we are permitted to reproduce

one of the illustrations, which gives a good idea of the

rhoto.\
t Earthquake

Holwny.
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general appearance of this mud-bank. An illustration to

some notes on the San Francisco earthquake, by Jacques

W. Redway, in the same number, gives a very good idea

of the ploughed land along one of the faults, where this

shows at the surface as a belt of shearing instead of as

a simple fracture.

In a letter to N.^tuke of February 14 (p. 368) Mr.

Charles G. Barkia described experiments which indicated

that nickel must have an atomic weight of about 61-3
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instead of the value 587 generally accepted by chemists.

This result, which is confirmed in a letter just received

from Prof. B. Walter, of Hamburg, is based on the law

that the secondary Rontgen rays from a chemical element

have a specially high penetrative power with regard to

the material from which they originate ; for other, elements

this specific penetrative power falls off proportionately as

the atomic weight of the element differs from that of the

substance producing the rays. Prof. Walter points out,

however, that the general properties utilised by Mr. Barkla

as a basis for his considerations were in the main pub-

lished by him in the year 1905 (,.\nna\en dcr Physih,

Bd. 17. p. 561 ; Fortschritte aiif dem Gebiete der Rontgen-

strahleii, Bd. 8, p. 297). Referring to the fact that .Mr.

Barkla does not accept a specific power of penetration such

as Prof. Walter suggested, but holds the opinion which

was generally accepted previously, that a selective absorp-

tion takes place, Prof. Walter says that this assumption

is shown in his papers to lead to contradictions in the case

of the primary Rontgen rays. In his opinion, it cannot

be correct in the case of the secondary rays, because the

phenomena in question become all the more apparent for

these rays the thinner the absorbing laminse be made.

.According to Mr. Barkla 's conception, exactly the opposite

should be true.

Whilst cuprous chloride and bromide have long been

known, the existence of cuprous sulphate has been recog-

nised mainly as a disturbing factor in the copper volta-

meter. Owing to the formation of this salt, the copper

deposited on the kathode is liable to be partially re-

dissolved Cu-|-CuSO,Z^Cu„SOj, causing the deposit to be

too light : on the other hand, if the cupric solution has

been saturated with metallic copper, the deposit is too

heavy, since twice as much copper is deposited per coulomb

from the cuprous as from the cupric salt. The recent

experiments of Foerster and Blankenberg (Berichte, xxxix.,

442S-4436) have added much to our knowledge of this salt.

By enclosing ammonium cupric sulphate with metallic

copper in sealed tubes they were able to ensure the form-

ation of a large proportion of cuprous sulphate, and

actually succeeded in isolating a double salt of the formula

Cu,SOj,4NH3,H,0. When quite dry, the salt can be

kept for some weeks in sealed tubes, but it is immediately

decomposed by dilute sulphuric acid, giving rise to metallic

copper and cupric sulphate. It is of interest to note that

a solution containing initially 0-05 mol. CuSO,, 0-95 mol.

NHj, and 0-15 mol. (NH|)„SOj, became quite colourless

wh^n saturated with metallic copper, and when electro-

lysed gave a kathode deposit 55 per cent, greater than

that obtained from a cupric solution in series.

A POPULAR article upon the planet Saturn and its system,

by Mr. E. V. Heward, appears in the May number of the

Fortnightly Review.

Excellent work is being done by the Central Technical

College Old Students' .Association, the official organ of

which, the Central, forms a very creditable addition to

periodical engineering literature. In the current issue

(vol. iv.. No. 11) there are original articles on the con-

struction of a new railway, by Mr. .A. C. Cookson, and

I
on electrical test-shop' measurements, by Mr. Percy Good.

We have received from Mr. C. Baker, of High Holborn,

London, an advance proof of his new quarterly catalogue

of second-hand scientific apparatus. The list contains

particulars of more than a thousand separate items, and is

worth examination.

NO. 1958, VOL. 76]

OUR ASTRONOMICAL COLUMN.
C0.MET 1907a (Gi,\coBixi).-^\o. 4173 (p. 336, April 27)

of the Astronomische Nachrichtcn contains a new set of
elements for comet 1907a, computed by Miss Lamson, in
which the time of perihelion passage is given as
March 17.66. A daily ephemeris, calculated bv Prof.
Kreutz and based on these elements, is also given, and
extends to May 22. The comet is at present apparently
travelling very slowly and nearly due north in the northern
limits of Orion, its computed positions for May g and
May 22 respectively being a = hh. iim., 5 = 4-14° 7'-4 and
a = 6h. 14m., 5=4-17° 5'.8. The brightness of this object
is now about one-quarter of that at the time of discovery,
when it was of the eleventh magnitude.

The Temperature oi-* tue Sun.—An excellent popular
description of the apparatus and methods by which MM.
Millochau and F^ry determined the solar temperature
during 1906 is given by the former observer in La Nature
(No. 1770, p. 338, April 27). As previously recorded in

these columns (see Nature, No. 1932, p. 40, November S,

1906), the observations were made at Meudon, Chamonix,
the Grands Mulcts, and the summit of Mont Blanc during
July and August last. The instrument used was the

pyrheliometric telescope devised by M. F^ry in 1902, and
described and illustrated in the paper under notice.

Essentially it consists of a reflecting telescope, having a

mirror of 103 mm. diameter and 80 cm. focal length, in

the focus of which is placed a thermoelectric couple, which
is connected with a galvanometer reading directly to about
one-hundredth of a millivolt. The couple is composed of

two wires, one of iron, the other of constantan, soldered

together .at their point of intersection, the joint being
covered with a carefully blackened, very small and very

light disc. .A bent eye-piece, placed behind the reticule

bearing the couple, enables the observer to direct the

telescope to any desired portion of the solar disc. The
results obtained gave a temperature of 5663°, absolute, for

the centre of the solar disc, considering the sun as an
ideal black body, or, as M. Guillaume terms it, an
" integral radiator." Correcting this value for the prob-

able absorption in the solar atmosphere, M. Millochau
obtains 6130° absolute as the effective temperature of the

sun's interior.

Photography of the Infra-red Solar Spectrum.—In

No. 14 (p. 725, April 8) of the Comptes rendus M. Millo-

chau records some results he has obtained in the photo-

graphy of the infra-red region of the solar spectrum. The
plates employed were specially prepared by plunging them
for about ten minutes into distilled water to which several

drops of acetic acid had been added, then into a saturated

alcoholic solution of malachite green, and finally washing
and drying them. They were then rendered much more
sensitive by exposing them for 30 seconds at a distance

of 75 cm. to a 4 candle-power electric lamp, according to

the method suggested by Major-General Waterhouse in

With plates thus prepared the solar spectrum was
photographed, in ^the region 0-750 n to 0-950 /t, on such

a scale that one Angstrom unit = 0-1 mm., the photographs
showing that the structure of the A band in the solar

spectrum is identical with that of the B band. Another
photograph showed the Z band resolved into lines.

.A plane-grating spectrograph of 3 cm. aperture and
60 cm. focal length was employed, and with this apparatus

the A band, under good conditions, could be photographed

in ten, and the e.vtreme region in thirty, minutes.

The Orbit of o Duaconis.—The following elements

have been found for the orbit of a Draconis from spectro-

grams secured at the Dominion Observatory, Ottawa, by

Mr. J. S. Plaskctt :—period = 5i-42 days, € = 0.322, w =
20°.3, nj„ = 294°, T=i9o6 July iid. 4h., velocity of

system = — iS-4 kin. per sec.

In No. 2, vol. i. (March-.April) of the Journal of the

R..A.S. Canada, where the above is published, Mr. Plaskett

also gives a very interesting description of the methods
employed in adapting a Brashear universal spectroscope to

the requirements of line-of-sight spectrography.
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RUSSIAN GEOGRAPHICAL WORKS.
T^HE labours of the great Prjevalsky have been continued

by his lieutenants and others who participated in his

explorations of Central Asia, and we have already

mentioned the achievements of Mr. P. K. Kosloff. Mr.
V. 1. RoborovsI<y conducted an expedition, under the

auspices of the Imperial Russian Geographical .Society,

largely along previous lines, during 1893-5, and the records

are published in three volumes, viz. :—(i) the report of the

head of the expedition
; C2) that of his assistant, Mr. P. K.

Kosloff ; and (3J embodying the scientific results. We
have received the three parts of the first volume, (a) from

Tian-Shan to Nan-Shan ; (ft) Nan-Shan and Amne-Matshin
;

and (c) from .Amne-Matshin to Zaisan. Elaborate prepar-

ations were made, and the best procurable instruments

were placed at the disposal of the expedition. It is interest-

ing to note that Messrs. Vladimir and Eugene Prjevalsky,

brothers of the pioneer, cooperated with Mr. Roborovsky
and furnished some instruments used on former occasions.

A halt was made at the tomb of Prjevalsky, on the shore

of the lake Issik-kul, near Prjevalsk, where a requiem
was held. It was found that camels, valuable for arid

desert transport, suffer severely in cold and damp regions,

whereas yaks are most at ease in mountain travelling.

The sands of Kum-tag cover a legendary city of vice,

destroyed beneath a shower of sand,

one righteous man escaping, as in the

case of the cities of the plain. .\t

Sa-tshzhoy the expedition met with

M. Splingaerd, a Belgian in the

Chinese service, whose knowledge of

the Chinese and their life is probab!\

unique after many years' residence.

Gold is found in the mountains near

the Sa-tshzhoy oasis, of which un-

scrupulous advantage is taken by —
ofticials and citizens to the detricnent

of the re%-enue. The Shan-rdi lama,

visited by the party, previously

thought that Russians and English

were the same people. Mongols and
Tanguts call every European a

Russian. The Tanguts, who seem to

live bv cattle-lifting, are dreaded by

the Chinese and Mongols, and more
tlian once attempted to raid the ex-

pedition. A chapter is devoted to the

social and marriage customs of the

Tanguts, with whom polyandry is rife

and the e.xpression " illegitimate " ha-;

no meaning. The Mongols showed
Mr. Roborovsky a large portrait of

Genghis khan, whose re-appearance is expected before

long. Marriage among the lamas is prohibited in

most Buddhist countries, but is regarded lightly at Tsai-

dam, where many lamas settle. The city of Luktshun
and the Chantu people form the subject of a long chapter.

A preparation of stags' horns is a feature of Chinese

medicine. Wild stags are said to feed on a mythical herb

which no man can find, giving them special strength and
vigour. The horns are cut, dried, and smeared, then

taken as a tonic by men who feel their powers decay.
" Three days' weeping " is a strange remedy for scorpion

bite, suggested by a Sart named .\bdurahman. Sickness

of men and beasts seriously hindered progress, and sym-
pathy will be felt for the courageous leader, whose break-

down led to an earlier return from exploration and delay

in publication of these volumes. Elegant phototypes of

scenery add to their interest, together with meteorological

and botanical observations.

In the first issue of the Transactions of the Imperial

Russian Geographical Society for iqo6 appears a lengthy

and interesting illustrated article by the botanist Mr. V. I.

Lipsky, author of " The Flora of Central Asia," on his

journeys in Russian Turkestan (Tian-Shan) in 1903.

Travelling was difficult, and many hardships had to be

surmounted, including locusts and piercing cold. Part of

the journey was " bv Dunganin," i.e. the Dunganins are

a tribe of Chinese Mussulmans who have settled in Russian
territory, and gain a living by horse transport of goods
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and passengers. Though progress is slow, it is not un-
pleasant, and these people bear a high reputation for

honesty. The Aksai country resembles the better-known
Pamir region. Mr. Lipsky records the fact as remarkable
that in the mountain lake Tshatir-kul, at a very high
level, he found specimens of Zostera marina. This article

concludes, with some notes on the Kirghiz, in whom the
author found strong Little Russian characteristics, both
in customs and songs. Kirghiz women enjoy greater
freedom than the rest of their Mussulman sisters, and
attract involuntary attention when walking unveiled in the
streets of Tashkend. In the same issue Mr. O. A.
.Shkapsky describes two journeys to the mountains of the
Tashkend district. After inspection of the mountain
pastures, where cattle are reared for the Ferghana and
Tashkend markets, he attaches great economic import-
ance to their more detailed survey, both as regards the
food of the cattle and the customs of the breeders. Mr.
Y. Edelstein contributes notes on the glaciers of the ridge
of Peter the Great, where he marked indications for the
guidance of future obMTvers. There is also a translation
of Prince P. Kropotkin's memoir of M. Reclus. and a
memoir of Baron F. von Richthofen by Mr. K. Bogdano-
vitch. .About twenty-five pages are occupied by a biblio-

graphy of Russian giographical literature, indicating a

prolific output.

.Mr. Y. S. Edelstein made a geological excursion in the

autumn of 1903 in the south-eastern districts of Mukden
(Shentszin) province, including the Sin-tzin-tin, Feng-
huang-chen, and Liao-yang districts, and has published a

detailed account of his investigation of a semicircular

route from Mukden to Liao-yang. He collected speciinens

of rocks and soil, but the outbreal< of war prevented him
from bringing these home. In consequence, Mr. Edelstein

could only offer general deductions and a map of the broad
features of the immediate areas through which his route

lay. His justification for the publication of details more
meagre than he could have wished is the increased interest

attaching to Manchuria, and the fact that the Mukden
province has been unvisited by geologists since Richthofen.

In the early chapters of his work he traces his progress

step by step, and sums up general conclusions in the final

chapter. Mr. Edelstein thinks that serious gold-mining
enterprise would be amply rewarded, but hitherto the

Chinese have neither suspected the presence of gold in

pyrites nor understood how to extract it. Without enter-

ing into particulars, he observes that there is a great

future for this industry in Liao-dun. While there are no
large coal areas like that of the Don basin, there is ample
for local needs, while silver and lead veins were worked
when this region was under Corean sway. Marble, copper,

and asbestos are also reported, and the Chinese obtain

sulphur from pyrites. Considering that the expedition was
accomplished within one month, there is reason to believe
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;hat a wide field of profitable research and future minin"
operations has been revealed by Mr. Edelstein's skilled
labours.

No. iS of the reports of the Zoological and Zootomical
Cabinets oi St. Petersburg University forms a very
interesting report by Mr. K. M. Derjugin on the Murnian
Biological Station, a centre of activity for six years in the
Kola gulf and peninsula. Previously, the station was on
the Solovptsk Islands, and the band of naturalists came
into contact, not free from misunderstanding, with the
authorities of the famous monastery. The station consists
of a main building with laboratories, library, museum, and
aquarium; living quarters; houses for attendants ; shed
and dock, with ice-house ; engine-house and workshop

;

pavilion above a granite basin ; and small harbour, with
fresh- and salt-water channels. The Orca, a small sail-
ing vessel of Norwegian type, is used for cruising and
exploration. The fauna resembles that of Spitsbergen,
especially on its western side. The journey from .Arch-
angel, we learn, presents great interest and variety for the
naturalist. In his enumeration of species of plankton, Mr.
A. K. Linko remarks that a vast amount of material in
the northern seas has not yet been studiecf, and promises
future reports. The work contains tables of observations,
records of temperature, plans and sketches, and a library
catalogue.

.Mr. \'. v. Markovllch has described a botanical ex-
cursion from Ossciia to Colchis, including the sources
of the rivers Ardon and Rion. His first chapter opens

>.—Wood growing hori,;ontally out of permanent

with an account of the great mountain range at different

seasons, and of the gaudy sun-tints. The people of Ossetia,
whose characteristics are respectively modified by proximity
to Georgians or Kabardians, are generally grouped under
the heads of Irontsi, Tualtsi, Digortsi, and Tagaurtsi, the
central point being .Alagir. As it was known that this
region possessed silver-lead ore, and the Tsar Nicholas I.

desired that the Russians should depend upon their own
resources for lead in time of war instead of upon imports,
this mining centre was established under the direction of
the engineer Ivanitzky. This energetic official also started
a nursery and fruit garden, the success of which has been
so marked that the terin " .Alagirsky " denotes the highest
type of fruit throughout the Caucasus. Passing along the
Ossetian military road, traces of every geological period
may be observed, including Palaeozoic slates, but fossils

are rare. Alagir itself is on the site of a huge glacier
from the main crest of the Caucasus. Long experience
convinced Mr. Markovitoh that there is no marked differ-

ence between the northern and southern slopes of the
Caucasus, but a gradual transition, and having received
material support from the highest botanical authorities he
was encouraged to study transitional forms. The most
convenient time of year for exploration of the Ossetian
mountains appears to be the end of July and the beginning
of August, though botanists would need to go a little

earlier. Throughout Ossetia sacred trees are found, into
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which pilgrims throw offerings of money and other gifts
This pagan survival is adapted to Christian saints' days
especially to the festival of the popular St. George, cele-
brated in November. A main conclusion of Mr. Marko-
vitch's survey is that the differences between people living
side by side on a limited area are greater than those in
the flora, while in Russia the contrary is the case.
Ossetians and Imeritians, who live together, are entirely
distinct, while there is much similarity in

'

neighbouring
peoples along European frontiers. Contrary to former
suppositions, the flora of the Colchis region varies very
slightly from that of the northern Caucasus.

THE TEMPERATURE OF THE NORTH SEA.'
TN a Blue book just published dealing with hydrographica!

work done in connection with the International Investi-
gation of the North Sea, I have included a paper on
some methods and results of hydrographical investigation,
or, as it might perhaps have been more correctly termed]
on some methods of representing hydrographical results.
We have from the work of our own vessel, the Gold-

scckcr, quarterly observations at numerous stations in the
northern part of the North Sea, and also monthly or six-
weekly observations at some twenty other stations off the
east coast of Scotland as far to the eastward as i" east.
At these stations, some fifty in all, we have observ-
ations at all depths, both as to temperature and to
salinity. In addition to this work of our own, we receive
from a large number of passenger captains frequent
observations as to temperature and a smaller number of
samples for the determination of salinity, taken at the

Fic. 1

surface along many important routes crossing the North
Sea. In the present paper temperature-phenomena alone
are dealt with, and the results are based mainly upon our
own work with but little attempt as yet to include or
correlate the work of our foreign colleagues.
From a large number of observations such as we receive,

from our own vessel and from the captains of liners

—

obs'rvations made at varying dates, and, in the case of

the voluntary observations, at shifting points along par-
ticular lines— it is necessary in the first place to obtain,
by interpolation, approximate data for given dates and
localities. These data may then be diagrammatically
represented in various ways.

Fig. I is a diagram of surface temperatures on the route
from Leith to Hamburg, from January to December, 1905.
It is constructed on a method devised some sixty years
ago by Lalanne. The coordinates are time and distance
along the given line, and over these coordinates are super-
posed contour lines, or " isopleths," representing tempera-
ture. It will be seen that from this diagram we can read
at a glance many things ; we see, for instance, that in

early summer and late autumn there is little or no differ-

ence of temperature all the way, while, on the other hand,
about March the sea gets gradually colder and about
August gradually hotter as we travel eastward towards the

' Abstracted from the Second ReDon (Ncithern Aiea) 'n Fishery and
Hydrographical Investigations in the Noilh Sei and .\dj.-icent Waters,
1904-1905 ICd. 3358I. (1907.)
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German coast. We easily see the extent of difference in

seasonal range of temperature, which near our own coast

runs from less than 6° C. to more than 13° C, at 2° east

5c25 St24 Sc23

from less than 6° C. to more than 15° C, and off the

Get man coast from less than 4° C. to more than 17° C.

We notice next how comparatively slow are the changes of

temperature when near the minimum in winter and the

maximum in summer, and how rapid in spring and autumn
when near the middle of the rise and fall, and we also per-

ceive that the fall takes place somewhat slower than the

rise, for the isopleths are less crowded in autumn than in

spring. Lastly, we may discern that lines joining the cusps

of the closed curves, in other words, the lines of minimum
and maximum, tend to run somewhat obliquely across the

chart, and that the maximum at least is definitely later

as we appi'oach the Continental coasts. Similar charts for

various other routes show essentially the same pheno-
menon, and those drawn from the Scottish coast in the

direction of Norway tend to show the influence of land at

both ends of the route, the range of temperature being
least in the middle.

Similar diagrams may be drawn for any given depth,

and Fig. 2 is so drawn for a depth of 100 metres on a

line from Buchan Deep, near Aberdeen, to the Viking
Bank between Shetland and Norway. In this diagram we
see that as we leave the coast the temperature-isoplelhs

diminish rapidly in number, until in the neighbourhood
of our station xxiii. (about 59° 40' N., 0° 40' E.) the

seasonal change is only from something loss to some-
thing more than 7°

; but as we go further north we come
again to a region of larger temperature variations, where
the maximum is considerably higher and the minimum not

quite so low. \\'e notice also a retardation of dates, the

maximum not being attained until well on in September.
Another series of diagrams, of a kind that has been

more frequently employed, and notably by Dr. H. R. Mill

in his work on the Clyde sea area, shows temperature
plotted by means of isopleths over coordinates represent-
ing time and depth. While the former diagrams showed
temperature changes along a line of stations during
successive months, but for one depth only, these diagrams
show the changes at all depths during successive months,
but at one point of space only.

These and other methods of representing sea tempera-
tures by means of diagrams may be supplemented by the

use of empirical formulx. The rise and fall of surface
temperature at a given point is a very simple wave that

can be suitably expressed as a sine-curve. In the periodic

temperature-function

/(e) = A„-(-A, sin (»-!-(;, )-l-Aj sin (29-(-Cj),

Src., 6 is an angle increasing in proportion to the lime,

A„, A,, Aj arc constants expressed in degrees centigrade,

and e is a phase angle of which each degree signifies

approximately one day in advance or arrear of our starting

point, namely (since we are dealing with monthly means),
January 15. If we submit an annual series of tempera-
ture observations to harmonic analysis, we find that the

first sine-factor differs but little from the actual curve,

while the third and following factors are entirely negligible.

If we deal with mean temperatures at a given point over

several years, we find the simple sine-formulae still more
closely applicable. Thus, for the surface temperatures atj

Abertay, taking the mean of ten years, 1803-1903, \vi

obtain the formula /(S) = S-43 — 4.32 sin ((*-f 60°), and fini

that results calculated from this formula for the middl
points of the successive months differ in no case by so

much as half a degree centigrade, and by a mean differ-

ence of only one-fifth of a degree centigrade, from the

means of the observed temperatures for the said months.
If we were to apply the next factor of our harmonic
formula [-f-o.29 sin (26-1-49°)] "^ should obtain calcu

lated results showing a maximum discrepancy

observation of about a quarter of a degree, and a meai

discrepancy of one-tenth of a degree.

After repeated trials of this kind we come to the con-

clusion that the sine-formula is a safe representation of

the annual wave of temperature change. That it is a
highly convenient one is obvious, for, in the first place, it

gives us at a glance the three essential factors of the

phenomenon, the mean temperature (A„), the range or

half-range of temperature (.^1), and the phase (e,), which
last we may briefly describe as the mean retardation of

maximum and minimum. Furthermore, it enables us to

compare these three factors very easily for a series of

adjacent stations or for successive years. Thus if we work
out our formula for points a degree of longitude apart on

the route from Leith to Hamburg we obtain a table of

which the following is a part :

—

Tah\e 0/ Harmonic Constants for Surface Temperatures.

Leith to Hamburg.
iqo4 1005

Long. Ao Ai ci A,, .^i a

i

m^t^

8 90 .
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represents the actual succession of temperatures, we may
modify our diagram of the annual wave by substituting
for it a circle (Fig. 4), on which time and temperature
may be read together. The centre of the circle is at a
height above the base-line proportionate to the mean
temperature, the radius is proportionate to the half-range,
and when we shall have marked upon the circle a date-

mark having reference to the phase, the temperature at

a given date will be proportional to the perpendicular that
falls on the base from a corresponding point of the circle.

By superposing a number of such circles, or, better still

perhaps, by combining them at proportionate distances in

a solid model, we may represent all the various changes
from point to point.

D'Arcy W. Thompson.

MAYA HIEROGLYPHS.'^
TDY way of encouraging the study of ancient documents

having reference to the early history of the Mayas,
the museum committee on Centrr.1 .American research pur-

pose publishing translations of the more important papers
that have appeared in connection with the deciphering of

the Maya hieroglyphs. The most recent issue of this series

is a translation of Dr. Forstemann's commentary on the

Maya .M.S. in the Royal Library of Dresden, generally

known as the Dresden Codex. The figures of the original

manuscript may be known to students from the admirable
reproductions due to Lord Kingsborough (London, 183 1),

and for the proper appreciation of the value of Forste-
mann's commentary, these plates or some other facsimile

should be consulted. Without such assistance Dr. Fbrste-

mann admits that his description is of little value, and
even with this aid, the book will scarcely be intelligible

without some previous knowledge.
It is very much to be regretted that the committee has

not seen its way to give some indication of the process

by which the figures have been conjecturally deciphered,

and to enable us to assign the degree of trustworthiness
that can be placed on the suggested readings. This in-

formation is the more necessary, because research on Maya
hieroglyphs is confined to a few experts, and the explan-

ations that are now accepted cannot be regarded as final.

We may confidently assert that these MSS. to some extent

represent encyclopaedias of astronomical or astrological

lore, but, at the same time, it must be admitted that they

include subjects of very diverse origin, the meaning of

which is still obscure.

1 Papeisofthe Peabody Museum of American Archeology and Ethno-
logy, Harvard University. Commentary on the Maya Manuscript in the

Royal Public Library of Dresden, by Dr. Ernst Forstemann. Translated
by Miss Selma Wesselhoeft ant* MI'S A. M. Parker.' (Cambridge, Mass.:
Published by the Museum, 1906.)

The key of the whole is the Tonalamatl. This is a
period of time, determined by the combination of the
numerals 1-13, with twenty different signs indicating as
many days, consequently giving rise to a period of
20x13 = 260 days. The number 20 was the base of the
ancient Mexican numerical system, and it was natural that
for the measurement of time a count of twenty davs should
form the first unit of a higher order. The 13 is not so
easily explained. Apparently it may be compared with a
period analogous to our week. Such a period wa> but
little suited for chronological purposes, since it was neither
directly based on astronomical observation nor was it the
expression of any uniform recurring motion in time. Yet,
by its divisions and references to natural objects, such a
calendric system was destined to become a useful artifice
in the^ hands of the priestly caste for supporting forecasts
and giving force to divination. Consequently, the chrono-
logical importance of the MS. merges into the astro-
logical, and we find mixed up with the pictures figures
representing gods, one of whom is delineated no less than
141 times, and several others who recur with greater or
less frequency. It seems not impossible, therefore, that
hidden under these symbols we have the essential part
of the religious conception of the Maya peoples in a
tolerably complete forin ; but, unfortunately, anv connec-
tion between the figure of the god and the principle it

represents remains vague and undetermined. The accounts
of the Spanish authors regarding the mythology of the
Mayas correspond very slightly with these figures of gods,
and since all other conjectures respecting their significance
are very dubious, the deities can only be safely and
temporarily defined by alphabetical designations. Dr. Paul
Schellas suggested this method of distinguishing, without
describing, any particular deity, and this plan has been
wisely followed by Dr. Forstemann in his commentary.
We may now ask whether the planets have been

identified with greater certainty? The first reference
to a planet is made in connection with " an inverted
figure of a person in a squatting attitude, the head
surrounded by stars, and a sign on the back, which
may be a suggestion of the Sun glyph. In this figure I

see the planet Mercury, and I believe that the planet's
retrogression (which lasts 17-18 days) or disappearance
into the light of the Sun during this week is the subject
of this passage." The evidence, to those unused in the
exercise of a vivid imagination in such matters, does not
seem overpoweringly strong. The retrograde motion of
Mercury, though variable in length, has a longer duration
than seventeen to eighteen days. There is the suggestion
of forced agreement here, but if we are to understand the
time during which the planet remained invisible between
the evening and the morning appearance, the construction
is not impossible. But if it were the intention of the
scribe to record such phenomena, it is difficult to under-
stand why such symbols do not occur with some approach
to regularity.

The references seem to be a little less obscure in the
case of Venus. The author exhibits a series of numbers
the law of formation of which, unfortunately, is not given
in this treatise, which indicate that the Mavas were
aware of the approximate equality of five synodic periods
of Venus to eight solar years. Assuming the length of
the solar year as 365 days, and the synodic period of
Venus 584 days, 2920 days include both periods. This
number occurs repeatedly. The author takes a further
step, which also seems w;irranted. In 3 rn<ir>nf.r com-
parable with that by which the cycle of 7980 Julian years
is determined, he proposes to bring in the Tonalamatl of

260 days by connecting it with the number 37,960 da\"s.

This number occurs in various combinations, and is equal
to 146x260 (Tonalamatl), 104x365 (solar year). 65x584
(Venus, synodical period). This combination is sufficiently

remarkable, and still more noticeable is the recurrence
of higher numbers running into millions, in which it seems
possible to trace this factor. But a very rigorous ex-

amination of the manner in which these numbers are
formed is necessary before it can be concluded that they
bear but one interpretation. It must also be remembered
that the synodic period of Mars, taken at 780 days, is

equal to precisely three Tonalamatls.
But if the instances of allusion to planetary periods are
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remarkable, the omissions are not less so. The explan-
ation that Dr. Forstemann offers for the absence of refer-
ence to Jupiter or Saturn in these hieroglyphs is that their
synodic periods are too nearly equal to the solar year.
This can scarcely be regarded as a satisfactory explan-
ation. But still more curious is the small attention paid
to the moon. It is true that the writer traces a rcf<'rence

to the synodic period of 29I days, but the effort strikes
one as rather forced, and the reference is by no means
so prominent as in the case of Venus. There is, too, no
mention of eclipses. In one passage Dr. Forstemann finds
an allusion to clouds, and one need be very cautious how
he disagrees with the opinion of so distinguished an
expert. But it seems scarcely likely that such ordinary
phenomena as clouds should be referred to, in what is

evidently the production of considerable labour, intended
for a permanent record. This omission is the more strange
if we accept Dr. Seier's view that the Maya documents
declare an advance on the Mexican pictorial writings, and
possess greater accuracy, indicating more elaborate com-
putation. For in a Mexican MS., Codex Vaticanus, No.

3773, ^ve have a distinct reference to the sun being
devoured by a jaguar, and causing or explaining a solar
eclipse (Kingsborough, iv., 22).

The commentary offers many other instances in which
ingenuity and resource are exhibited in deciphering or in

assigning meanings to these pictures, but here we can ao
no more than express our admiration of the patience and
skill, which have solved so many enigmas and offered so
many interesting suggestions.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Oxi-ORD.—The Robert Boyle lecture for 1007 will be
delivered by Prof. Karl Pearson, on " The Scope and
Importance to the State of National Eugenics," on Friday,
May 17, at g p.m., in Balliol Hall.

The Herbert .Spencer lecture for 1907 will be given by
Mr. Francis Gallon, on " Probability, the Foundation of
Eugenics," in the Sheldonian Theatre on Wednesday,
June 5, at 2.30 p.m.

Mr. C. Ci. Douglas, formerly Demy of Magdalen College,
has been elected to an official fellowship in natural science

at St. John's College.

Cambridge.—During their visits to England, it is pro-
posed to confer the degrees of Doctor of Law upon the
King of Siam and Prince Fushimi.
At a congregation to be held in June, the degree of

Doctor of .Science, honoris causa, will be conferred upon
Sir Clements R. Markham, Colonel Sir T. H. Holdich,
and Sir T. R. Fraser, professor of materia medica and of

clinical medicine in the University of Edinburgh.
Prof. Hughes has been nominated to represent the

University at the celebration of the centenary of the Geo-
logical Society of London in September.
Mr. A. D. Imms, Christ's College, has been appointed

professor of biology at Allahabad University.
Prof. Nuttall will deliver his inaugural lecture in the

anatomical lecture theatre on Wednesday, May 22, at

4.30 p.m.
\n exhibition of 50!. a year tenable for two years is

offered by the governing body of Emmanuel College to an
advanced student commencing residence at the college in

October. .>\pplication should be sent to the Master of
Emmanuel not later than October i.

The professorship of agriculture is vacant by the
resignation of Prof. Middleton. The title of the pro-
fessorship will in future be '" The Drapers Professorship
of .\griculture. " The election of a professor will take
place on .Saturday, June i, at the University Offices, St.

.'Andrew's Street. Candidates for the chair are requested
to communicate with the Vice-Chancellor of the University
on or before Thursday, May 23.

The Mercers' Company lectures on " The Internal Media
of the Body imd their Relation to the Tissues " will be
given in the physiological department of LTniversity College
(University of London) by Prof. E. H. Starlingj F.R.S.,
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on Fridays at 5 p.m., commencing Friday, May 10.

These lectures are open to all students of the London
medical schools, and to medical men on presentation of
their cards.

In the course of some remarks at the annual dinner of

the Institution of Mining and Metallurgy on May 3, Mr.
R. McKeniia, M.P., President of the Board of Education,

I referred to the new Imperial College of Science and
Technology, and said ho hopes that a year hence it will

be in a state of flourishing existence. He announced that
this week it will be his duty to petition the King for a
charter for the new college. The Bessemer memorial
fund now amounts to 13,000/. or 14,000/., and it is hoped
that the amount will rapidly be increased to 30,000/. or
40,000/. The very best equipment the world can produce
is needed for the Roy.il School of Mines, which even
without such facilities iias created a world-wide reputation
for itself.

In the House of Commons on Monday, Mr. Murray
Macdonald asked the Prime Minister whether, in view of

the recent and prospective increased expenditure upon the
iinprovement and development of State-aided education, of

the importance of connecting it more closely with the
universities, and of the fact that more than twenty-six
years had elapsed since the last public inquiry into the
universities and colleges of Oxford and Cambridge was
held, he would appoint a commission to examine into the
desirability of amending the existing enactments with re-

gard to the finances, emoluments, and government of these
universities. In reply to the question. Sir H. Campbell-
Bannerman said :—I am disposed to agree with my hon.
friend that the conditions of the universities are ripe for

a thorough and comprehensive inquiry, but I am not
disposed to add, at the present moment, to the number of

Royal Commissions already existing.

SOCIETIES AND ACADEMIES.
London.

Royal Society, Februarv 28.—" On the Dispersion in Arti-

ficial Double Refraction." By Dr. L. N. G. Filon.
Communicated by Prof. F. T. Trouton, F.R.S.

It is well known that glass compressed unequally in

different directions behaves like a temporary crystal. If

T|, T, be the principal stresses in the wave-front, t the

thickness of glass traversed, then the relative retardation

of the two oppositely polarised rays is R= C(T,—TjK.
C may be called the " stress-optical coefficient " of the

glass.

The experiments described were undertaken in order to

find out how C for borosilicate glasses varied with the
colour of the light used and with the composition of the

glass.

Polarised light was passed through a combination of

glasses under flexure optically equivalent to a slab under
uniform stress. It was then analysed by a Nicol and
spectroscope. The spectrum was crossed by a dark band
whenever R = integer multiple of \. The measurement of

A. then gave R and C.

It is found that, on the whole, the dependence of the

stress-optical coefficient on the colour is very well ex-

pressed by the empirical formula

il-'lt')-
C„, X„ being constants. This gives a hyperbolic law.

In certain glasses, however, systematic deviations from
this law exist. These deviations are local in character,

and their study suggests a strong analogy with the effect

of absorption bands on the dispersion in single refraction.

With regard to the effect of chemical composition, it

appears that an increase in the percentage of B,Oj in-

creases C„ ; an increased percentage of K,0 probably de-

creases C„. A„, on the other hand, seems roughly inde-

pendent of the composition, so that, for the glasses ex-

amined, the curves of C plotted to A. differ only in their

scale ; the dispersion increases with the stress-optic^i

coefficient.
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Chemical Society, April iS.—Sir William Ramsay,
K.C.B. F.R.S., president, in the chair.—The magnetic

rotation of hexatriene, CH, ; CH.CH : CH.CH : CH., and

its relationship to benzene and other aromatic compounds,

also its refractive power : Sir \V. H. Perkin. Hexatriene

was found to have the rotation 12-196, which, when re-

duced by 0'9S2, the constant due to the effect of ring

formation, gives 11-214 for benzene as against 11-284

actuallv found for benzene. This indicates that benzene

contains three contiguous unsaturated groupings (I'ieliuliS's

formula), and that these have substantially the same values

as in open chain compounds.—Aromatic azoimidcs, part i.,

/i-hvdroxvphenylazoimide : M. O. Forster and H. E.

FieVz. The properties of f-hydroxyphenylazoimide were
described and compared with those of camphorylazoimide.

—Measurements of the velocities of saponification of the

/-menthvl and /-bornyl esters of the stereoisomeric mandelic

acids : A. McKenzie and H. B. Thompson. /-Bornyl

iZ-mandelate is saponified more quickly than /-bornyl

/-mandelate. The bornyl esters are more quickly saponified

than the menthyl esters.—The constituents of the essential

oil of American pennyroyal. Occurrence of a dextro-

menthone : M. Barrowcliff. The oil has been found to

consist of (i) an undetermined phenol ; (2) /-pinene
; (3)

/-limonene ; (4) dipentene
; (5) /-methyl-3-cyir/ohexanone

;

(6) pulegone
; (7) /-menthone

; (8) d-isomenthone
; (9) a

sesquiterpene alcohol
; (10) esters of formic, acetic, octoic,

decylic, and salicylic acids, and the ester of a dibasic

acid of the probable formula CgHuO.,, together with

formic, butyric, octoic, and decylic acids in the free state.

—Studies in the camphane series, part xxiii., oximes of

camphorvlsemicarbazide and camphorylazoimide : M. O.

Foi-ster and H. E. Fierz.—The action of ethyl oxalate on

thioacetanilide and its homologues : S. Ruhemann.—The
action of tribromopropane on the sodium derivative of ethyl

acetoacetate : T. E. Gardner and \\". H. Perkin, jun.

—

Indican. Preliminary notice : A. G. Perkin and W. P.

Bloxam. A process is described for the isolation of the

glucoside from Indigofera leaves, and it is shown that

ihe indican from /. snmairana is identical with that from

/. arrccta.—Cupric nitrite : P. C. Ray.—The action of

hvdrogen peroxide on potassium cvanide : O. Masson.
The products of the action are potassium cyanate and

potassium and ammonium carbonates.—The reaction

between calcium carbonate and chlorine water : A.

Richardson.—The density of hydrogen chloride : R. W.
Gray. The highest value obtained for the weight of a

litre of the gas at 0° and 760 mm. in London was 1-64091

grams, and the lowest 1-64026 grams. The mean value,

corrected to lat. 45°, is 1-6397 grams, which is practically

identical with the value 1-6398 grams found by Prof. Guye.

—Di-iodocamphor : J. E. Marsh and R. de J. F.

Struthers.—Acyl-vfi -derivatives of iminothiocarbamic acid

and their isomerides : A. E. Dixon and J. Taylor.

Institution of Mining and Metallurgy, April iS.

—

Prof. W. Gowland, president, in the chair.—A visit to

the goldfields of Orenburg, Russia : F. H. Hatch. Notes

of a journey recently made through the district, with a

brief review of its physical characteristics, the occurrence

of gold in alluvials and quartz, and the systems of mining
adopted.—The McMurtry-Rogers process for desulphur-

ising copper ores and matte : communicated by T. C.

Cloud. A description of this process as carried on at

the Wallaroo Works. It consists in calcining sulphide ores

containing a large proportion of silica or siliceous material

in converters fitted with blast-pipes and air-holes, thereby

allowing a strong current of air to pass through the

charge ; an important part of the process is the preliminary
" swamping " of the ore and the materials to be treated

with water.—The ironstone of Cleveland : A. E. Pratt.

A brief account of the Cleveland ironstone beds, which
produce 40 per cent, of the iron ore raised in this

country. The author described the geology, mining, and
calcination methods pursued at leading mines, with prac-

tical notes on the working of the Cleveland kiln.—Labor-

atory crucible and muffle furnaces : G. T. Holloway.
An illustrated description, accompanied by a complete

specification, of furnaces erected in the author's own
laboratorv.
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Paris.

Academy of Sciences, April 29.—M. A. Chauveau in

the chair.—A suspended collimator giving the position of

the zenith : G. Lippmann. A vertical collimator carry-
ing a very fine hole in its focal plane is suspended by a
very flexible spring in such a manner that it is perfectly

free to oscillate in a vertical plane. The suspending spring
is formed of steel ribbon, i/2oth of a millimetre thick,

I cm. wide, and 20 cm. long. The system is damped by
a set of plates dipping in oil, and ceases to oscillate in

two minutes. The apparatus is not sensitive to slight

earth tremors, and the luminous image returns to exactly
the same spot even after violent shocks.—The represent-
ations of an integral by a sum of ten or twelve squares :

G. Humbert.—The direct hydrogenation of allyl com-
pounds ; Paul Sabatier. The vapour of allyl alcohol in

a current of hydrogen carried over reduced nickel main-
tained at a temperature of between 130° C. and 170° C.
gives nearly pure propyl alcohol, the only impurity being
a trace of propionic aldehyde. Reduced copper at iSo° C.
produces the same reaction, but both the yield and the

qualitv of the product are inferior.—Observation of the

eclipse of the sun of January 14, 1907, at the Observatory
of Phu-Lien, Tonkin : G. Le Cadet. An account of visual

observations, actinometric measurements, and barometric
changes during the partial eclipse.—The distances of the

satellites of Uranus and of Jupiter : Eniile Belot.—The
analytical nature of the solutions of certain partial differ-

ential equations of the second order : Charles Goldziher.
—The development of hyperelliptic functions in trigono-

metrical series : Z. Kryg^owski.—The surfaces developed

by a circular helix : E. Barre.—The most general repre-

sentation of the equation of nomographical order 3 by a

conical nomogram : Maurice d'Ocagne.—The sharp edge

integrator : M. Jacob. This form of planimeter is capable

of dealing with important questions arising from the equa-

tions of Abel and Riccati, and presents especial interest

from the point of view of artillery.—The action of a hori-

zontal aerial current upon a vertical vortex : Bernard

Brunhes.—The direct determination of the absolute value

of the electric charge of a monovalent electrolytic ion : H.
Peliat. It has been shown by Townsend that the electric

charge carried by a gaseous ion is the same as the charge

carried bv a monovalent ion during electrolysis; J. J.

Thomson has determined the first of these two quantities,

thus giving the second indirectly. In the present note a

method is given for measuring the charge carried by a

monovalent electrolytic ion without assuming any of the

properties of gaseous ions. The numerical results are 0!

the same order as those furnished by the Thomson-
Townsend method.—The dielectric constant of ice and of

water in the neighbourhood of 0° C. ; F. Beaulard. It

is found that the dielectric constant of ice is of the same
order of magnitude as the square of the refractive index

;

the constant for water near 0° C. is about double that of

ice.—An apparatus for measuring the rate of consumption of

petrol in motors : M. Krebs. An acknowledgment of

priority for a similar apparatus invented by M. Parenty.

—

The acoustic efficiency of the telephone : Henri Abraham.
Leaving cases of resonance out of account, the best

telephone does not transmit more than one-thousandth

part of the energy which it receives to the line.

—A new microscope and its applications to stereo-

scopic photomicrographv : A. Quidor and A. Nachet.
—The limit of inflammability of mixtures of ether vapour

and air: O. Boudouard and II. Le Chateiier. Refer-

ring to a paper on this subject published recently by

J. Meunier, the authors point out that they anticipated

these results ten years ago.—Researches on the compressi-

bility and vapour pressure of mixtures of methyl ether

and sulphur dioxide : the formation of a compound between

these two bodies : E. Briner and E. Cardoso. Data are

given proving the existence under strong compression of a

compound having the composition (CH,),0,SO,. The
critical temperature and pressure of this compound were

measured.—The temperature of formation of the carbides

of strontium and barium : Morel Kahn. The reduction of

baryta and strontia by carbon can be realised at a tempera-

ture near that of the fusion of platinum, with formation

of the corresponding carbides.—The preparation and proper-
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ties of a new variety of chromium : Binet du Jassonneix.
At a high temperature copper dissolves about i-6 per cent, of

chromium, and this separates out during cooling in the form
of a spongy mass. The chromium can be isolated by dis-

.solving away the copper in nitric acid.—The limit to the
proportion of silicon which can be taken up by copper : Em.
Vigouroux. In the presence of lead, bismuth, or antimony,
silicon in excess reacts with the copper only to form a
copper silicide, the maximum percentage of silicon taken up
being about lo per cent.—The higher oxides of rubidium :

E. Reng^ade. By the regulated action of oxygen upon
rubidium, evidence is obtained of the formation of a black
oxide intermediate between the dioxide and the peroxide,
and of a composition approximating to Rb,0,.—The
isomeric dioximidosuccinic acids : .A. Wahl.—The di-

bromides of the allyl phenolic ethers ; the formation of
cyclopropanols : MM. Tiffenau and Oaufresne.—The
bitterness of milk : MM. Trillat and Sauton. The bitter-

ness of milk, as of cheese, is produced whenever con-
tamination occurs with any organism capable of producing
both aldehydes and ammonia, or by several species of
organisms, some of which are capable of producing
ammonia, others aldehydes.—The presence of sympathetic
ganglia situated below the spinal ganglia ; micro-
sympathetic and hypo-spinal ganglia : G. Marinesco and
J. Minea.—The nephro-poietical activity of the foetal

kidney : P. Carnot and k. Leiievre.—The mode of action
of sodium salicylate on the uric excretion ; Pierre Fauvel.
Salicylate of soda does not increase the amount of uric
acid or .xantho-uric products, but only exerts a modifving
action on the secretion.—The discovery of a human jaw-
bone in a Quaternary breccia : A. Favraud The rela-
tions between glacial erosion and fluvial erosion : Jean
Brunhes.—The movements of sands along the coast-
line : M. Thoulet.

DIARY OF SOCIETIES.
THURSDA I', May 9.

Royal Society, at 4.1(0. The Anatomy of the Julianiacea: con=iidered
from the Systematic Point of View: Dr. F. E. Fritsch.—The Ascent of
Water in Trees, Second Paper : Prof A. J Ewart.— Increase in the
Complement-Content of FreA Blood-Sernm : Dr. J. Henderson Smith —

.
On the Periodic Variations of the Nile Flood ; E. B. H. Wade.

Royal Institution, at 3.—Spectroscopic Phenomena in Stars, (i)
Chemistry: H. F. Newall, F.R.S.

Institution of Electrical Engineers, at 8.—Telephonic Trans-
mission Measurements : B S. Cohen and G. M. Shepherd.

Iron and Steel Institute, at 10.30 a.m.—Presidential Address.—Elec-
trically Driven Reversing Roller-Mills : D Selby-Bigge.—(i) Steel
Makin? from High Silicon Phosphoric Pis Iron by the Basic Bessemer
Process: (2) Steel Making from Pig Iron containing Chromium. Nirkel.
and Cobalt: A, W. Richards.—The Use of Steam in Gas Producer
Practice : Prof. W. A. Bone and R. V. Wheeler.

Mathematical Society, at 5.30.— Rational Exnression of the
Invatianls of a Quintic by Means of Three : Dr. H. F. Baker.—Secular
Stability : Prof. H. Lamb.—A Lemma connected with Fourier's Series
F. J. W. Whipple.

FRIDAY, May 10.

Royal Institution, at 9.—Recent Excavations on Forum Romanum,
and the Forum Ulpium : Signor Com<= Gi.icomo Boni.

Physical Society, at S.—Slereoscopy wiih long Base-line illustrated on
the Screen : Dr. T. C. Porter

Royal Astronomical Society, at 5.—On ihe Presence of Tin in Stellar
Atmospheres: J. Lunt.—Tables to Accompany Mr. Innes's Paper on
Computation of Secular Perturbations: F. Robbins —Note on Certain
Photo-visual Objectives : W. J. S- Lockyer.—On Ihe Variable Stars AT
and RX Andromcdacl: A. Stanley Williams.—Note on Le Verrier's
Tables of Saturn : A. M. W. Downing.—Note on ihe Range in Brightness
at Ma.\-imiim of Long-period Variables : H. H. Turner.— .-\n apparent
Influence of the Earth on the Numbers and Areas of Sun-spots in the
Cycle 1889-1901 : Mrs. A. S. D. Maunder.—Some Notes on the Classifi-
cation of Long-period Variables: H. H. Tmnzj—Promised Pnpcn:
Distribution of Promin=nces in Latitude in the Year 1906 : John Evershed.—Description of the 30-inch Reflector recently erected at the Helwan
Observatory, Egypt: J. H. Reynolds.—Note on Ihe Spectrum of
o Oriinis:H. F. Newall.—Observations of Jupiter's Sixth and Seventh
Satellites from Photographs taken with the 30-inch Reflector in 1906-7 :

Royal Observatory, Greenwich.—Recent Work at the Kodaik.inal
Observatory : Prof. Michie Smith.

Malacological Society, at 8.—The Pairing of Limnaea ficiigra with
Ptanorbis corneus : W. D. Lang.—Notes on Achatina tienisoni. Reeve,
and Achatina magniji<a, Pfr. : E. A. Smith —Review of the New
Zealand Acmxida:, with Descriptions of New Species and Sub-species :

Henry Suter.
Iron and Steel Institute, at id. 30 a.m.—Sentinel Pyrometers and their
Application to the Heat Treatment of Tool Steel : H. Brearley and F.
Colin Moorwood.— Induced Draught with Hut-air Economisers for Steel-
Works and Blast-Furnace Boilers: A J. Capron —The Influence of
Process of Manufacture on Pome of the Properties of Steel : F. W.
Harbord. —The Distribution of Sulphur in Metal.Ingot Moulds: J.
Henderson. -The Ageing of Mild Steel: C. E. Stromeyer.—Carbon-
Tungsten Steels : T. Swinden.-The Nomenclature of Iron and Steel :
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Report of a Commiltee of the International Association for Testing
Materials.

Society of Chemical Industry, at 8.—Consideration of the Patents and
Designs Bill, 1907.

SATURDAY. May 11.

Royal Institution, at 3.—Scientific Work in the Sea- Fisheries : Prof.
W. C. Mcintosh, F.R.S.

MOlfDAY, May 13.

Royal Geographical Society, at 8. 30.—An Expedition from the Niger
to the Nile : Lieut. Boyd Alexander.

Victoria Institute, at 4.50.—Recent Discoveries in Palestine and
Syria ; Dr. Ernest W. G. .Masterman.

TUESDAY, May 14.

Royal Statistical Society, at 5.

Anthropological Institute, at 8.15.—Exhibition of Australian
Specimens and Photographs recently received from Dr. Ramsay Smith, of
Adelaide: Prof. D. J. Cunningham, F.R.S.— Dolls: N. W. Thomas.

WEDNESDAY, May 1;.

SociETYOKARTS.atS.-TrypanosomiasisorSleeping Sickness: Dr. H. W.
G. Macleod.

Royal Meteorological Society, at 4.30.—The Standard Rain Gauge,
with Notes on Other Forms : Dr. Hugh Robert Mill.—On a Method and
Apparatus for Measuring P'og Densities ; J. W. Lovibond.— Note on a
Balloon Struck by Lightning, April 11, 1907 : Colonel J. E. Capper.—
Account of a Remarkable Excavation made by Lightning in Peat-earth
on .August 2 or 3, iqo6 : J. Nevin and A. S. Herschel, F.R.S.

RovAL Microscopical Society, at S —Diffraction Rings due to a
Circular Aperture : Prof. k. W. Porter and P. F. Everilt.—An Improved
Vertical Illuminator: E. M. Nelson.

Geological Society, at 8.—The Origin of certain Canon-like Valleys
Associated with Lake-like Areas of Depression : F. W. Harmer.

THURSDAY. May 16.

Royal Institution, at 3.—Spectroscopic [Phenomena in Stars, (2)
Motion : H. F. Newall, F R.S.

Chemical Society, at 8.30 —The Relation Between the Crystalline form
and the Chemical Constitution of Simple Inorganic Substances : W.
Barlow and W. J. Pope — Experimental Investigation into the Process of
Dyeing: J. Hiibner.—Some Derivatives of /-Pyrano! allied to certain
Derivatives of Brazilein and H^matein, Preliminary Communication :

W. H. Perkin, jun., and R. Robinson.—Mixed Semi-ortho-'Jxalic
Compounds: G. D. Lander—The Mechanism of Bromination of
Acylamino-compounds, Preliminary Notice : J. B. Cohen.

Institution of Electrical Engineers, at 8.—The Present State of
Direct Current Design as Influenced by Interpoles : F. Handley Page
and Fielder J. Hiss.
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DF.VELOPMENT OF THE HUMAN EMBRYO.
HiJiidatlas dcr Eniwickhingsgeschichte des Menschou
By Prof. Julius Kollmann. Part i. Pp. viii + 340

figures, many of them printed in several colours,

with a brief explanatory text. (Jena : Gustav

Fischer, 1907.) Price 13 marks.

THO.se who wi.sh to see at a glance a truthful

and graphic representation of our present know-

ledge concerning the conception and development of

the human body will find it in this hand-atlas by

Prof. Kollmann. Here is a museum rather than a

book, a museum in which specimens illustrating

nearly all stages of development have been judiciously

collected from the best sources—many of them from

the shelves of the author's own museum—and repre-

sented by all the skill of modern pictorial art, a brief

description being given of each specimen to supply

the place of a catalogue. Altogether, this work will

contain 800 figures illustrating stages in the develop-

ment of the human body.

Five-and-twcnty years ago our knowledge of the

human embrvo, if not a complete blank, was almost

a complete series of blanks. When the late Prof.

His published his great monograph on the early

human embryo in 1882, he was able to find accounts

of only ten specimens belonging to the first month
of development, these accounts being, for the greater

part, imperfect descriptions of the external appear-

ances of poorly preserved embrvos. The rapid pro-

gress which has made the production of this hand-

atlas possible was the result of the application of a

new method by which the minute and exceedinglv

delicate embryo could be cut, fixed, sectionised, and
accurately reconstructed on a magnified scale. The
reconstructional method gave embrvologists an easy

means of mutual exchange ; by a reconstructed

model it became possible to show accuratelv in five

minutes w-hat had been acquired by five months of

labour. The method of reconstruction by wax plates

is usually ascribed to Prof. Born, but the late Prof.

G. B. Howes claimed the invention for Mr. E. T.

Newton, who applied it to the reconstruction of the

brain of insects before 1S78. This laborious method
has never appealed to the English anatomist; hence
we find that not one of the forty-four specimens which
Prof. Kollmann uses to illustrate the stages of de-

velopment in the first and second months was pre-

pared in England; the reconstructed models of which
illustrations are given were made in the laboratories

of Germany, Switzerland, and America. Yet the

method by which progress has been attained was
first used in England ; nor were human embryologists
lacking in England in the early days, for when Prof.

His began his great work he counted that of the

late Prof. .Allen Thomson amongst the best. How far

we have lost preeminence in this subject may be seen
from the fact that in the 340 illustrations used in the

first part of this atlas, only one is the work of a British

anatomist, and that is a diagram published a good
many years ago by Sir \\'illiam Turner, of Edinburgh.
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It has always been the habit to utilise our know-
ledge of the developmental history of the domestic

animals to fill in the blanks in the history of human
development. That is now unnecessary except for

(he first week; Leopold's ovum represents the earliest

stage of human development, and it is probably in

the seventh or eighth day of growth. The fertilisa-

tion and segmentation of the human ovum have not

vet been seen, but it is highly improbable that they

will present anv peculiar features. To supply this

blank. Prof. Kollmann reproduces the excellent illus-

trations of the fertilisation of the mouse's ovum given

bv Sobotta, and those of the segmentation of the

ovum of the dog and bat depicted by Bonnet and

van Beneden. The author also realises the great

value of comparative embryology as a key to the more

obscure processes of human development, and draws

frcelv on the work of van Wijhe, Flemming, van der

Stricht, Hertwig, Froriep, Stiihr, and Schauinsland.

.Abnormalities of development are also illustrated.

There was a general expectation that a complete

knowledge of the phases of embryonic development

would give a key to the origin and past history of

man. That expectation has not been fulfilled. If to

some extent developmental phases do recapitulate

certain generalised stages of evolution, yet so blurred

are thev, so much are they modified by the conditions

of foetal growth, that they give us no certain know-

ledge. In the excellent series of models which the

author uses to illustrate the transformations at the

end of the first month and beginning of the second

one can see the gill arches and cleft appear and then

disappear, the tail bud out and then become sup-

pressed. But even in these early stages it is to be

seen that the brain is planned on a large scale ; Prof.

Kollmann reproduces side by side a human embryo

in the second month of development with that of an

ape (Macaciis cynomolgus) in a corresponding phase;

superficially they look wonderfully alike, especially as

regards their limbs, but the human head, if the same

in type, already shows a distinct difference in form

and proportion. It is too soon to say how far embry-

ology may yet throw light on the relationship of

man to other Primates. We know practically nothing

of the embryology of the anthropoids which are most

closely related to man. Thanks to the labours of

Selenka, which are freely used by Prof. Kollmann,

we know a good deal of the early history of one

anthropoid, the gibbon, and in it the process by which

the ovum becomes embedded in the uterus is identical

to that in man and differs from that of the common
ape. That was to he expected from what is known
of their anatomy. It is possible, too, that the investi-

gations which are being made in America by Mall,

Bardeen, and Lewis on the later stages of the develop-

ment of the human embryo—the formation of the

bones and muscles of the limb and trunk—may give

definite bearings as to man's relationship to other

Primates. All the present evidence for the solution

of such problems has been brought together and made
available for those who are interested in this sub-

ject by Prof. Kollmann. The price of the hand-atlas

is so low- that one marvels how the venture can be

m.ide to pay.

D
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THE PROBLEM OF CRVST.ILLISATIOX.
.Ill Introduction to Chemical Crystallography. Bv

P. Groth. Authorised translation by Dr. Hutch
Marshall, F.R.S. Pp. xii+ X23. (London: Gurney
and Jackson, igo6.) Price 4^. net.

IN providing for English-speaUing readers a trans-

lation of Prof. Groth's " Einleitung in die

chemische Krystallographie," Dr. Marshall has per-

formed a task of great utility, the value of which is

no doubt enhanced to many in this country by the

references to abstracts and papers in the Journal of

the Chemical Society added by him. In preparing
the translation he has kept closely to the original,

but not so slavishly as to mar the literary stvle.

The question as to the precise nature of the con-

stitution of unorganised matter, including as it does
the problem of the phenomenon of crystallisation and
the relation between the chemical composition and the

crystal structure, has since the time of Lucretius, and
even earlier, been the subject of no little speculative

thought, much of which has necessarily been abortive
because the knowledge derived from experiment was
not sufficiently far advanced to act as a check on the
correctness of the various theories propounded. The
past century has, however, seen a vast increase in

the store of facts relating to the characters of mineral
substances, and chemists have, particularly in recent
years, recognised the importance of determining with
precision the crystallographical properties of the salts

prepared by them in the laboratory. For many years
past Prof. Groth has been engaged in the prepar-
ation of a complete digest of the physical properties
of all crystallised substances. The i^rst of the four
volumes in which that work will appear was reviewed
in N.ATLRE of .April 4 (vol. Ixxv., p. 529). To that
colossal work this small volume forms an introduc-
tion.

In a remarkably brief compass, and with all his
customary lucidity of exposition. Prof. Groth has
summarised the state of our knowledge at the time
of writing. After a short discussion of the possible
varieties of crystal structure, he proceeds to consider
the main subject in its various aspects. Poly-
morphism deals with the various modifications dis-
played by the same substance, such as, to take the
best-known instance, sulphur, and the nature of the
transition between them. The next chapter is con-
cerned with morphotropy, or the comparison of the
crystal structures of chemically allied substances,
such as, for instance, the aromatic compounds. Iso-
morphism is a particular case of morphotropy, in
which the change in composition leaves the structure
almost unaltered. The last chapter treats of mole-
cular compounds, which, however, cannot be
differentiated from isomorphous mixtures.

So vigorous is the growth of this subject that, even
though various alterations have been embodied in the
translation which were necessitated by the publication
of investigations during the short interval that elapsed
between the dates of appearance of the original and
the translation, further revision is demanded bv still

rs.ore recent material. Of primary importance is the

simple yet fundamental theory of close-packing put
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forward by Mr. B.irlow and Prof. Pope in a paper
read before the Chemical Society in November last.

\\"e may commend this introduction to all who
are interestt^d in this important subject, and especiallv

to chemists in this country, to whom we hope it mav
reveal the advantages of a study of crystallography,

a branch of science of which they are said to be

neglectful.

PHYSICS FROM MANY POIMS OF VIEW.

(i) First Year's Course in Practical Physics. By
James Sinclair. Pp. viii4-i24; illustrated. (Lon-

don : George Bell and Sons, 1906.) Price is. 6d.

(2) Theoretical and Practical Mechanics and Physics.

By A. H. Mackenzie. Pp. xvi4-ii2; illustrated.

(London: Macmillan and Co., Ltd.; New York:
The Macmillan Co., 1906.) Price js.

(3) Junior Experimental Science. By \V. M. Hooton.

Pp. viii + 260; illustrated. (Cambridge: University

Tutorial Press, Ltd., 1906.) Price 2x. 6d.

(4) Text-hook 0} Mechanics. By Louis .\. Martin,

jun. \'ol. i. Pp. xii+142; with diagrams. (New
York : John Wiley and Sons ; London : Chapman
and Hall, Ltd., 1906.) Price 5^. 6d. net.

(5) The Tutorial Physics. Vol. v. Properties of

Matter. By C. J. L. Wagstaff. Pp. iv + 25i; illus-

trated. (Cambridge : University Tutorial Press,

Ltd., 1906.) Price 3^. 6d.

(6) Practical Physics. By W. R. Bower and J.

Satterly. Pp. xi4-399; illustrated. (Cambridge:
LIniversity Tutorial Press, Ltd., 1906.) Price

45. 6d.

(7) The School Magnetism and Electricity ; a Treatise

for Use in Secondary Schools and Technical

Colleges: hased on Potential and Potential-gradient.

By Dr. R. H. Jude. Pp. vi4-403; illustrated.

(Cambridge: University Tutorial Press, Ltd., 1906.)

Price 3^. 6d.

(S) Mechanics Problems for Engineering Students.

By Frank B. Sanborn. Second edition, revised and
enlarged. Pp. viii-i-194; illustrated. (New York:
John Wiley and Sons ; London : Chapman and
Hall, Ltd., 1906.) Price r>s. 6d. net.

(9) A First Course in Physics. By Dr. R. A. Millikan

and Dr. H. G. Gale. Pp. viii4-4S8; with illustra-

tions. (Boston, New York, Chicago, and London :

Ginn and Co., n.d.) Price 55. 6d.

ANYONE who thinks that the existing supply of

text-books in mechanics and physics is quite

suflicient is neglecting to make an adequate estimate

of the extremely varied conditions under which

teachers and pupils work. There was never a time

when so much teaching was being done as now.

Elementary school, high school, public school,

technical school and college, each is developing on

different lines, with the result that each feels the

need of a text-book written specially to suit its w^ork.

Besides these, there is the cramming school, the main

object of which is to get a man " through " an ex-

amination ; this also has its special aims and needs,

and seeks to satisfy them. Those of us who are

ceasing to be young fared very differently in our day



May i6, 1907J NA TURE 51

from the modern student. A few leading text-books

we had from which to select ; after reading these we
were encouraged at once to study the more simple

of original papers and treatises. In this way we
were led earlv to view science in the malcing, and
ever since we have valued the independent spirit

which this mode of training infused into us. Grant-

ing the increased facilities for absorption (it is

amazing what some of our junior students " know "),

it yet remains to be seen whether the present mode
of boiling down science into a sort of intellectual

pemmican will turn out better scientific men. Mean-
while, the flow of text-books continues, each written

to meet some want. The above arc some that we
have received.

(i) In this first course in practical physics an
attempt is made to provide for pupils in day schools,

evening schools, and pupil teachers' classes a course

which is not too difficult for voung students, but

which contains all that is really essential. The de-

scription of the experiments is not surrounded by any
theory, the author's opinion being that this should
be given by the teacher—at any rate in the first year.

The course is a very simple one, consisting of

exercises in the measurement of length, area,

volume, mass, relative density, pressure of air, and
of a few experiments in heat. The instructions given
seem to be very clear in the main, and the order of

experiment is quite logical.

(2) The text-book by i\Ir. Mackenzie is intended for

artisans in evening schools. These belong to a class

of student which has not been sufficiently catered

for up to the present, k volume like this is an effort

to provide something suitable for preparing them to

benefit more fully from the instruction given them
in the principles underlying their trades.

The course laid down is wholly experimental.

".Although instructions on the carrying out of e.x-

perimenls are given in detail, the students are not
told as a rule what they are expected to see or what
conclusions they should draw."

No previous experience of laboratory work is

expected. The range covered is the same as in

No. I. We recommend this volume as a very suitable

introduction to the rudiments of the subject.

i'3) " This book has been written in order to supply
a want," viz. a work containing approximately all

that is required by the syllabuses in experimental
science set for the Oxford and Cambridge junior

local and Central Welsh Board junior examinations.
It is primarily meant to help the teacher by providing
the material required for revision. The subject-

matter includes hydrostatics, mechanics, heat, and
chemistry. Each experiment is prefaced by a short

theoretical account which will add value to the book,
and each chapter ends with a set of questions. There
is not much room for originality in such a volume

—

the conditions laid down in producing it tend to pre-

clude originality. The descriptions, so far as they

go, appear to be clear, and provided a student actually

does the described experiments are probably sufficient.

We regret to see the phrase " whole pressure "

alluded to in a modern text-book ; still more do we

NO. 1959. VOL. 76]

regret to see it defined as thi; total force tending to
deform a body.

(4) Mr. Martin's "Text-book of Mechanics" deals

only with statics; the kinematics and kinetics are to

follow in a second volume. For such an elementary-
book sufficient care is not always e.xercised in con-
nection Vtith fundamental illustrations. The necessity

of a strong push to displace appreciably a large ball

of iron hung up by a string indicates its great
weight, and not its great mass. The difficulty of

displacing it quickly depends on its mass. It is not
usually (rue to say that " two bodies of equal mass
moving with equal and opposite velocities will on
impact (collision) come to rest." Even two equal

lead balls will not behave in this way. Force is

defined in the introduction as rate of change of

momentum; no attempt is made to connect this

definition with the use of the word force in the body
of the book. Putting aside, however, this incomplete-
ness of logical treatment, the volume may be con-
sidered a useful summary of elementary rules regu-
lating the equilibrium of bodies. The last third of

the book consists of chapters on graphical statics

with applications to stresses in members of framed
structures. These chapters will be found to be useful

in teaching technical students, for whom they are

primarily intended. There is no calculus employed,
although it will be used extensively in the companion
volume, which is nearly ready for the press.

(j)
" Properties of Matter," by Mr. Wagstaff, is a

somewhat more ambitious work, since it is intended

to include all that is usually required for a pass

degree ; it therefore deserves a stricter examination.

We must point out that Borda's metre has long been
obsolete; the same remark applies to Borda's kilo-

gram. The work of the Bureau International seems
to be little known to writers of text-books. The
author de.serves credit for attempting to introduce

vitality into his subject by outlining various attempts

to " explain " matter. However, is not Osborne
Reynolds's interesting granular theory novi- dis-

credited? .Also, is there not some doubt about the

possibility of explaining all mass as being electro-

magnetic? We think that the selection of problems
has been very well made, and the treatment is very

clear. A proof is given of most of the theorems
stated, and this is usually sufficient for those who-
intend to proceed only to a pa.ss degree. Sugges-
tions, of course, might be offered in many ways,
rhe experiment on a stretching wire is most easily

made with a wire of copper. With a thin wire the

wjiole course of the extension up to the breaking
point can be obtained with small loads, and the

amount of permanent extension is much more con-

siderable than with steel. We think that some idea

of the nature and character of rolling friction should
be included. Were this done, an explanation could

also be given of the incompleteness of the working
out of the problem of the disc rolling down an in-

clined plane. The solution given (the usual one, by
the way) involves perpetual motion of the disc when
once started on a horizontal plane, for its acceleration

would be zero. The fact is that if the friction be
represented by a single force it cannot be represented
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at the same time as acting at the point of contact

between the disc and the surface.

(6) In the " Piactical Physics " of Messrs. Bower
and Satterly we have a course intended for matricu-

l.ited students. No previous knowledge of experi-

mental physics is assumed, however, and hence the

handboolc is a complete elementary manual of the

subject. Great pains have evidently been taken to

secure efficiency, and the result is a text-book which

merits great praise. Both the writers have had con-

siderable experience in practical work, and, moreover,

have the ability to impart the results of this experi-

ence to others. The volume is profusely illustrated

with sketches, which will pro%'e of great use to

teachers who are obliged to make their own
apparatus. Most of the experiments are intended to

be performed in a properly equipped laboratory;

certain of them arc designed to be performed at home.

The latter have been arranged so as to keep the cost

of performance low, but at the same time merely

trifling experiments have been avoided. These ex-

periments form part of the complete course, and are

meant to be done in a laboratory, if not at home.

(7) In spite of the considerable merit of the pre-

ceding manuals, we turn from them to Dr. Jude's

elementary treatise and peruse it with some sense

of exhilaration. It is only a school book, contain-

ing " all of the subject that is required for the London
University Matriculation," though not written to the

syllabus of any examination ; but from first to last

there is an originality of treatment which makes it

interesting reading even to one who is hlase in the

reading of text-books. Our only doubt is whether

it is not too thorough for such examinations as that

named ; a wise teacher will know, however, how to

benefit by it himself, and at the same time to temper

it to the more junior boys without sacrificing the

thoroughness. According to its subtitle, it is based

on " potential and potential-gradient," notions which
even university students sometimes find it hard to

grasp. The fallacy of the old theory of " free and
bound " charges is exposed, and this exposure is

made much more effective than is customary. It is

shown that when a conductor is under electric induc-

tion, the amount of electricity which runs out of the

conductor on earthing is not in general equal to that

which resided beyond the neutral line before the earth

connec^ion was made. In the case of a sphere under

the action of a point-charge placed at a distance of

four times the radius from the centre, the so-called
" bound " charge is less than one-fifth of the induced

•charge when the sphere is earthed. A matriculation

pupil will not understand the mathematical quotations

in respect to this point, but these quotations will

serve to keep many a teacher on the right path.

This example indicates the thoroughness character-

istic of the volume. The diagrams are numerous,

and, in general, are good, but it is certainly with

Ttgret, and also with some surprise, that we see

certain familiar lines-of-force diagrams doing duty

once more. A moment's reflection should persuade

anyone that a diaper pattern between two north poles

(p. 206) hardly does justice to the lines as pourtrayed

by iron-filings, imperfect though these are. Still less
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does it do justice to the true lines of force between
two such poles. The figure for two opposite poles

(Fig. 94j should also be replaced by a much more
satisfactory one. We do not wish to conclude the

notice of the book by an adverse criticism, however
slight. It has given us great pleasure to read

thiough it, and we hope that this pleasure will be

felt by very many more.

(8) The collection of mechanics problems made
by Mr. Sanborn is a second edition of a book pre-

pared for engineering students. The aim has been

to present many practical problems, together with

brief definitions and solutions of typical problems, to

help the student to follow George .Stephenson's

advice to his son Robert : Learn for yourself, think

for yourself, make yourself master of principles.

It is illustrated with process-work cuts in the new
manner, presumably with the object of adding interest

to a mere collection of problems. Whenever these

cuts illustrate a ddinite point, their inclusion acquires

a real value. In some cases the moral is somewhat
hazy. The frontispiece of an engine belching black

smoke on an up-grade on the Pennsylvania Railroad

at Tyrone seems somewhat superfluous, especially as

the camera, having seized the wrong perspective, has

given the lines a down-grade rather than an up-grade

appearance. In other cases, wherr, for example, it

is a dipper dredge which is depicted in full working
Older, the picture is necessary to the proper under-

standing of the problem on the opposite page. There

is a novelty about the choice of problems which we
verv much appreciate. The utility of the book would

be enhanced if more of these problems were worked
out in detail. With regard to provision of answers, a

middle ground has been taken in giving them to

about half the questions. The answer to a problem

is not the principal thing from the standpoint ot

education, though it of course becomes very important

when it forms the basis of a monetary transfer. The
one feature of the book which wc fail completely to

understand is thf order in which the questions are

arranged—work, force, motion. Is it possible that it

is intended that the exercises should be performed

backwards ?

(q) " .\ First Course of Physics," by Drs. Millikan

and Gale, " has grown out of the actual needs of the

elementary work in Physics in the University of

Chicago, particularly in the University High School."

The aim has been to give " a simple and immediate

presentation, in language which the student already

understands, of the hows and whys of the physical

world in which he lives." It must not be understood

from this quotation that we have here merely a com-

pilation for the amateur reader; the volume is a

genuine text-book for schools. We think that in the

choice of matter and in its treatment the authors

have been successful. Not the least valuable feature

is the large number of excellent portraits of physicists,

old and new, from .\ristotle to Galileo, Maxwell, and

J J. Thomson ; these will help to stimulate the

budding genius. In the section on image formation

the method of wave-curvature has been adopted. We
agree that in the elementary treatment of images

there is advantage in this method ; at the same time,
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we do not sec in what respect the representation of

waves bv their wave-fronts is associated witli less

fiction than what the authors refer to as " tlie time-

honoured fiction of rays." Whether the wave is re-

presented by its front or its normal is a question

merely of convenience or lucidity. The fiction which

affects both equally consists in regarding the wave

as a simple spherical one, and when the question is

the higher one of the deviation from sphericity, we
think the advantage lies all on the side nf the method

of ravs. We conclude by wishing lliis vcilunir mII

success; it deserves to be widely read.

I'HE PRINCE OF ENTOMOr.OGV.
Lcs Debuts d'lin Savani Naiurcilistc. l.c Prince de

I'Entoniologie. Pierre-Andre' Latreillc a Brive dc

1762 a 1798. By Louis de Nussac. l'|). vii + j()4.

(Paris : G. Steinheil, 1907.) Price 5 francs.

THE subject of this memoir was the natural son

of Baron d'Espagnac, and some doubt exists

as to the exact date and place of his birth; his

biographers, however, are agreed in giving the

former as 1762, and Brive, in the department of

Correze, as the place where he first saw the light of

day. He was educated at Brive and at Paris, took

orders in 178 1, and eight years later became a fully

ordained priest. The Revolution altered the ecclesi-

astical future of Latrellle, for in 1793 he was arrested

on the charge of neglecting to take the oath of

allegiance to the new Government, was thrown into

prison, and sentenced to exile in Cayenne in com-

pany with other recalcitrant priests.

Latreille was saved from this fate by the influence

of friends and by a fortunate accident, the story of

which is of considerable interest. On the wall of

his cell, which he shared with an invalid prisoner,

Latreille, who was already an expert entomologist,

found a specimen of a beetle that he recognised as

new to science ; the surgeon attending the invalid

observed Latreille's excitement, and on discovering

the cause of it asked if he might give the specimen

to a scientific friend, M. Bory. Next day the surgeon

brought back word that M. Bory was unable to

identify the new beetle, and Latreille, perceiving that

he was dealing with a brother entomologist, sent

him the message :
—" Vous lui direz que jc suis

I'Abbe Latreille, qui va aller mourir a la Guyane
avant d'avoir public son ' Examen dcs Genres de

Fabricius.' " Steps were immediately taken to free

the captive, and he was literally snatched from the

ship bearing the exiles to Cayenne ; the ship sub-

sequently foundered off the French coast, and all

hands were lost. Latreille, in his classic work on

insects and crustaceans, describes the insect that was

the means of his salvation as Necrohia nificoUis, and

details the circumstances of its discovery; in his

" I ,, ncra crustaceorum et insectoruni " he apostro-

plii-i s it as " Insectum mihi carissimum," and a re-

proentation of it is carved on the bust of the great

entomologist in the museum at Brive with the in-

scription " Necrobia ruficollis Latreillii salus anno

MDCCXCIIL
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After these adventures Latreille returned to Brive,

and tranqiiilly resumed his entomological studies.

The end of the eighteenth century in France was
marked by the immense stimulus given to the scien-

tific study of agriculture ; societies for the encourage-
ment and advancement of agriculture sprang up
everywhere, and met with ofilcial sanction and help.

Experiments on the cultivation of all sorts of crops

were carried out, new agricultural machines were
invented and tested, efforts were made to combat
insect pests, and the methods of other countries were
studied. In fact, France more than a century ago
had arrived at a stage in agricultural progress which

the modern Englishman may well envy. To-day an

industrious peasantry, firmly rooted to the soil, is the

prop and mainstay of France, and who can doubt

lliat their existence is largely due to the work of

those early agricultural societies, called into being

themselves by the revulsion of feeling against a

Ivrannical and effete landed aristocracy? The cry

of " Back to the Land " is only heard in those

countries where the needs of agriculture are regarded

by legislators with languid indifference.

In a milieu of eager and scientific inquiry a man
like Latreille was bound to make his mark ; he was
appointed professor of natural history at Brive, and
in 1798 was elected a member of the Institut National

des Sciences et des Arts of France. During these

years he was in active correspondence with Fabricius,

to whom he owes his title of Princcps Entomologiae,

with Olivier, Bosc d'Antic, and other entomologists

01 the day, and he was personally known to the

P.iris zoologists, the great Cuvi<M-, Dum^ril,

Daubenton, and Lacep6de. Several of his letters are

quoted by M. de Nussac, and these alone show,

even if we had not his published works to convince

us, that Latreille possessed the true Frenchman's

power of generalisation and ability to seize on

characters of prime importance for systems of classifi-

cation. In 1796 Latreille published at Brive his first

great work, " Precis des Caracteres geniViques des

Insectes," which earned for him the plaudits of the

entomological world of the day; it was followed by

" Essai sur I'Histoire des t'ourmis de la France,"

and shortly afterwards Latreille migrated to Paris to

take up a post in the Natural History Museum.

There his biographer leaves him, but promises a

second volume on his subsequent career; M.

de Nussac will find it difiicult to write a more interest-

ing volume than his first. K- S.

OUR BOOK SHELF.

The Steam Turbine as Applied to Marine Purposes.

By Prof. J. H. Biies. Pp. vii-l-126. (London:
Charles Griffin and Co., Ltd., 1906.) Price 6s.

net.

Pkof. Bii.es delivered the Keith lectures before the

Royal Scottish Society of Arts in Edinburgh during

the spring of 1906, and as only a condensed surn-

mary of the lectures was published by the society in

its monthly journal, while many requests were

made to the lecturer for complete copies of the

lectures, he decided to i)ub!i>li them in book form.

I
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Before dealing with the special form of turbine
most suitable for marine purposes, the author gives
a condensed and useful account of the development
of the turbine from the time of Hero to the present
day. In the second chapter the main features in the
design of marine turbines are discussed, and then a
detailed account is given of the method of blading
the turbine drum and casing. In a convenient table

at the end of this chapter the author gives in detail

the sizes of the blades and their spacin.g for the
H.P., L.P., and astern turbines of an ocean li-ner.

The next chapter is well illustrated, and the repro-
ductions of photographs, taken at various stages in

the process of building a large set of marine turbines,
will do much to make the non-technical reader
familiar with the more important details in turbine
construction. The thermodynamic principles which
govern the design of turbines are then brieflv touched
upon, and their application illustrated bv the calcu-
lations, necessary in determining blade dimensions
for a channel steamer, being fully worked out. The
success of the marine turbine is so entirelv depen-
dent on the efficiency of the propeller to which it is

connected that it was most desirable that Prof. Biles
should in these lectures discuss fully the theory and
design oi the screw propeller as employed in turbine
vessels ; the important and complete series of experi-
ments carried out at the United States Navy Tank
at Washington are admirably summarised ; the
results are illustrated by graphs, and their applica-
tion to the design of a •jsropeller which has to work
under any given set of conditions is clearly
e.\plained.

The book concludes with a summary of all the
trustworthy information at present available as to
the comparative economy of turbine and reciprocating
marine engines, and it is worth pointing out that,
judging from the performances of certain cross-
channel steamers, the considerable economv of the
turbine-engined steamer which is shown during the
preliminary trials is apparentlv not maintained in
active service, though the author has every confidence
that this loss in economy, which he considers is due
to cavitation, will eventually be overcome.

T. H. B.

A First Year's Course in Geometry and Physics. By
Ernest Young. Parts i. and ii. Pp.

'

viii + loi'.

(London : George Bell and Sons, 1907.) Price
IS. 6d.

This satisfactory first year's course of work in geo-
metry and physics recognises fullv the desirability
of making the introductory lesson's in mathematics
and science as practical as possible. The author is
an experienced schoolmaster who understands the
need of setting young pupils to do things for them-
selves if they are really to understand the subjects
under consideration. Though there is little that is
novel in the methods adopted, the book provides an
abundance of well graduated exercises suitable for
boys of twelve to thirteen years old.

New Geometry Papers. By Rupert Deakin. Pp.
lo;?. (London : M.icmillan and Co., Ltd., iqo;.)
Price IX.

The recent changes in teaching geometry have
rendered Mr. Deakin's "Rider Papers on Euclid"
of little use in most schcmls, and the present book
is intended to serve a similar purpose under the new
conditions. The papers are graduated and arranged
in order of difficulty, while hints are provided on the
method of solving riders. The collection should prove
useful as a supplement to the school text-book of
geometry.

NO. 1959 VOL. 76]

LETTERS TO THE EDITOR.

[The Editor docs not ludd himself responsible for opinions

expressed by his correspondents. Neither can he undertake
to return, or to correspond with the writers of, rejected

manuscripts intended for this or any other part of Nature.
No notice is taken of anonymous communications.

\

The Name of the Cave Horse.

In the paper on the derivation of the horse in the April

number of the Quarterly Review, to which reference was
recently made in Natlre, Prof. J. C. Kwart expresses

the opinion that the wild Mongolian horse, commonly
known as Przewalski's horse, is identical with the horse
depicted by the prihistoric inhabitants of La Madelaine
Cave, in the Dordogne. The same view is even more
emphatically expressed by Dr. E. L. Trouessart in the

Bulletin of the Paris .Museum (igol), p. 453). No mention
is made by either writer of any change in nomenclature
involved in this identification.

In the Phil. Trans, for 1906 .Sir R. Owen described

the prehistoric horse of the cavern of Bruniquel (Tarn et

fiaronnr) as Equiis spehwiis ; and although he estimated
the hi^ight of the animal at 13J hands, it is practically

certain that it was rially much less, as he was not aware
of the relatively large size of the molars in the Mongolian
horse.

Now it can scarcely be doubted that the small pre-

historic horse of the Bruniquel cave is identical with the

one depicted by the prehistoric hunters of La Madelaine,
and as there is equally little doubt that both are merely
races of Equiis cuhallKS, the name of the La Madelaine
horse is Equiis eaballus spelaeus.

Hence, if Messrs. Ewart and Trouessart are right, it

is also the title of the wild Mongolian horse, the name,
Eqiius przewalskii dating only from 1881. It is true that

there is a possibility that a name given by Hamilton
Smith to a horse supposed to be from Tatary may ante-

date both spelaeus and przewalskii, while Eqiius fossilis,

dating from 1836 or 1846, may possibly be identical with

spelaeus. Nothing certain can, however, be affirmed with

regard to either of these points.

The name E. c. spelaeus for the La Madelaine horse

certainly cannot be ignored, but it seems inadvisable that it

should be made to supersede E. c. przc-Malskii, esrerially

when the wide separation in time and space between the

types of the two is taken into consideration. A way out

of the difficulty may be found in a refusal to admit Messrs.

Ewart and Trouessart's absolute identification of the fossil

with the living form, and to regard them as distinct,

although closely related, races, when they will stand re-

spectively as Equus eaballus spelaeus and Equus eaballus

przewalskii.

I may add that I cannot agree with Prof. Ewart in

regarding the skull of Przewalski's horse as conforming
to the type in which the face is bent down on the cranial

axis. On the contrary, it is more or less of the straight

tvpe, in common with the prehistoric horses of Europe.

The bent type seems to me characteristic of domesticated

breeds, especiallv thorouEjhbreds and .\rabs, and as it also

occurs in the fossil Indian Equus sivalensis, my sugges-

tion that .^rabs and thoroughbreds are descended from
that species, while the ordinary " cold-blooded " European
horses trace their origin to the " Przewalski," is strongly

confirmed. In a short time I hope to put skulls of the

two types on exhibition in the Natural History Museum,
so that visitors can judge for themselves on the point at

issue. R. LVDEKKKR.

The Enigma of Life.

In the review of my book " The Evolution of Life " in

Nati're of May 2 (p. i). "J. .\. T." admits his inability

to " point out precisely where my experiments are

fallacious," and says he does "not know what to answer
imless it be that the sterilisation was inadequate, or that

the preparations were contaminated before the photo-

graphs were taken." But the adequacy of the sterilisation,

in accordance with all existing knowledge, is fully shown
in the book : and, as for the last suggestion, it seems
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really absurd when "
J. A. T." was told that the organisms

removed from the tube were received on a sterilised slip,

covered with a sterilised cover-glass, and were there photo-
graphed almost as soon as they were found.
That he should not be convinced, however, by my

" final decisive experiments " is only what might be ex-
pected when he says, in excuse for not himselt repeating
my simple experiments, " we regard archebiosis as so
great a miracle that we do not expect to see it repeated,"
thus implying a disbelief even in its occurrence in the
past. I certainly could not hope to convince anyone, by
my experiments, who disbelieves in the natural origin of
living matter on this earth when its crust became
sufficiently cool to permit of such an occurrence.
Then, "harking back to heterogenesis," "J. A. T."

refers to my belief in the origin of Otostoma from the
Hydatina egg, and it is what he says on this subject that
tempts me, in the main, to write this letter.

He says I was good enough to show him " the mummy
of an Otostoma reposing within the egg-case of Hvdatina.
There can be no doubt about it." These latter words,
which 1 have italicised, are of some significance in refer-

ence to previous doubts expressed by many persons ; but
in the former statement Prof. J. Arthur Thomson (for
your reviewer evidently affects no concealment of his
identity) has certainly said too little. I showed him, not
one specimen of Otostoma only, but about fifty specimens
of this rare ciliatc, either within egg-cases of Hydatina or
lying among them. As he says, he thought it a result of
parasitism, notwithstanding all the evidence against this
view ; and he left me with the expressed intention of
investigating the subject himself. He now says that he,
and also Dr. John Rennie, " watched many ova of
Hydatina. But neither the expected nor the unexpected
happened." From which I deem it quite possible, judg-
ing from the great rarity of Otostoma, that neither of
them may even have seen one of these ciliates among the
Hydatina eggs which they were watching. Yet I have
taken some hundreds of Otostomata from my experi-
mental pots. One may be permitted to sniilo at the puerile
suggestion that, because Dr. John Rennie saw two in-

fusorians moving within a split Hydatina egg-case, that
kind of thing, which may be commonly enough seen, can
at all explain my repeated observations with details and
phctcgraphs concerning the origin of Otostoma from the
egg of the rotifer. Y'et it is with such a suggestion that

"J. A. T." dismisses the subject.

Still, his attitude in regard to this question is much
the same as it is concerning archebiosis, seeing that he
has previously said concerning it (Nature, February 25,

1904) :
—

" There are some things that one must see for
oneself, and even then one would not believe them." I,

however, have seen this transformation, marvellous as it

is, on so many occasions that I find no possible room for
doubt as to the reality of its occurrence. Parasitism, I

maintain, is out of the question, because no minute germs
of ciliates are known : because of the extreme rarity of this
particular great ciliate ; and, above all, because it is the
whole substance of the egg which becomes transformed
within the unruptured egg-case, and because no movement
can be seen until the whole mass begins slowly to revolve
and speedily issues as a great embryo ciliate—which in its

free state attains a bulk two or three times as great.
Full evidence in support of this is to be found in my work
"The Nature and Origin of Living Matter," chapter xiii.,

and in the Proceedings of the Royal Society, vol. Ixxvi., B,

pp. 385-392. H. Charltos Bastian.

Radium and Geology.

In his letter in Nature of May 9 (p. ^i) the Rev. O.
Fisher raises a point of wide interest, but one which
admits at the present moment of little more than the
suggestion of fresh hypotheses and the destructive criticism

of old ones.

Sediments rich in radium involve prima facie parent
rocks capable of supplying the necessary uranium. Fail-

ing this explanation, we must, I think, assume that the

uranium is derived from an extra-terrestrial source.

Neither hypothesis is at the present moment capable of
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proof. Much will turn upon (among other things) our
final estimates of the quantities to be accounted for.

\^'ith the concluding portion of Mr. Fisher's letter I
regret I am not able to concur. Many predictions, based
on the best knowledge available, were made of the tempera-
tures which would probably be encountered in boring the
Simplon Tunnel. Geologists and engineers both arrived
at results much below those which were afterwards
observed. That of Heim was 3S''-3q°. That of Stockalpen
(formerly head engineer of the north boring, St. Gothard)
was 38°, &c. The highest predicted temperature—then
criticised as quite excessive—was that of the " Ingenieur-
Geolog " StapfT, which was 47° C, but the actual tempera-
ture reached was 35° C. (see papers by Ed. Sulzer-Zeigler
and by Prof. H. Schardt in the Verhancllungcn der
sch-weizerischen naturforschciidcu GescUschaft, Julv-.\ugust,

1004). This will give a considerably higher gradient than
that reckoned by Mr. Fisher, more especially as the highest
temperatures were by no ineans coincident with the greatest
overlying mass.
Nor do 1 think the facts will admit of explanation by

hot springs coming from below. Prof. H. Schardt,
perhaps the highest authority on the subject, in a contribu-
tion to the journ.-d cited above, states that the region of

highest temperature was characterised by abnormal dryness
of the rocks, and to this fact (the absence of circulating

water) and the horizontality of the strata he ascribes the
specially elevated temperature.

Mr. Fox, in the article in Nature of October 27, IQ04
(vol. Ixx., p. 62S), to which Mr. Fisher refers, states that

the ordinary gradient of 1° F. in 70 feet is insufiicient to-

account for the great heat, and suggests a volcanic source.

Trinity College. Dublin, May 13. J. JOLY.

The Relationship of Lemurs and Apes.

In Nature of May 2 Dr. Elliot Smith has referred to a

memoir presented bv me .to the Zoological Society on
" Recently Discovered Sub-fossil Primates " from Mada-
gascar. On the evidence supplied by the brain-casts of

three of these fossils, Dr. Elliot .Smith takes exception to

my conclusion that certain of these extinct Prosimia? are

in many respects intermediate between the extant

Malagasy lemurs and the true monkeys.
I have nowhere in my memoir maintained, as Dr. Elliot

Smith seems to imply, that, .10 far as their brain-conform-
ation is concerned, these recently discovered sub-fossil

lemurs form a distinct link between the existing genera

and monkeys. On the contrary, I have emphasised the

fact, insisted on by Dr. Elliot Smith himself, that many
of them show evidence of marked retrogressive changes

in their brain-structure ; and I have pointed out that, just

because of this retrogressive specialisation, it is the con-

dition of the brain which, of all characters, is least likely

to afford satisfactory evidence of close affinity between the

Malagasy lemurs and the Old and New World monkeys.

I will not anticipate the suggestions which I make in my
memoir as to the possible causes which have brought about

this curiously degenerate condition of the brain of these

Malagasy lemurs, nor is it possible here to give in detail

the facts and arguments on which I base my conclusion

that, in spite of this brain degeneracy, these recently dis-

covered fossils do, in fact, afford strong evidence that

they, in common with their extant allies, are descended

from ape-like ancestors. A detailed study of these fossils

and a comparison with their nearest living relatives, on

the one hand, and with various genera of Old and New
World monkeys on the other, has convinced me that most
of the so-called Icmuroid characters of the extant Malagasy
lemurs have been secondarily acquired, and that, taken as

a group, the characters which differentiate the Malagasy
lemurs, recent and extinct, from the monkeys are so few
and (with the possible exception of brain-structure) so

unimportant as not to justify their retention in a separate

suborder.

.\ satisfactory discussion of the subject seems, however,

hardly possible until the publication of the two memoirs
by Dr. Elliot Smith and myself describing in detail the

fossils themselves.
'

H. F. Standi.ng.

South Kensington, May g.
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niPEKIAL COLLEGE OF SCIENCE AND
TECHNOLOGY.

T^HE draft of the Charter for the incorporation and
' government of the Imperial CoUeepe of Science
and Technology to be established at South Kensington
has now been laid on the table of the House of

Commons. It provides for the appointment of a
governing body which, when complete, will consist of

forty members, each member holding office for a
period of four years. The governing body will be con-
stituted in accordance with the recommendations of

the Departmental Committee which reported in Janu-
ary, uioh. When complete, it will consist of forty

members, of whom six will be appointed by the
Crown, four by the President of the Board of Educa-
tion, five each by the University of London, the London
County Council, and the City and Guilds of London
Institute, two by the Roval Commissioners for the
1851 E.xhibition, one by the Royal Society, four by the
professorial staff of the college, and eight by various
technical societies, viz. one each by the Institutions
of Civil Engineers, Mechanical Engineers, and
Electrical Engineers, the Iron and Steel Institute, the
Institution of Naval Architects, the Societv of Chem-
ical Industry, the Institution of Mining Engineers, and
the Institution of Mining and Metallurgy. The Pre-
sident of the Board of Education will summon the first

meeting of the governing body, which will be deemed
to be constituted on the occasion of that meeting. The
governing body will meet at least four times a year,
and will publish a report of its proceedings annuallv.
It will be permitted to delegate powers to an execu-
tive committee and to other committees, provision
being made for the possible inclusion on anv of these
committees, except the executive committee, of non-
members of the governing body. The governing body
will in this way be able to secure the advice of indepen-
dent experts, including persons with practical experi-
ence of industrial requirements. Advisory boards may
also be appointed with the same object in view.
The purposes of the Imperial College will be to give

the highest specialised instruction and to provide the
fullest equipment for the most advanced training and
research in various branches of science, especially in
its application to industry, and to do all or any of such
things as the governing body consider conducive or
incidental thereto, having regard to the provision for
those purposes which already exists elsewhere. For
these purposes the governing body will carry on the
work of the Royal College of Science and the Royal
School of Mines (at present under the direct control
of the Board of Education), and may establish colleges
or other institutions or departments of instruction.
Any institution or department so established, and, sub-
ject to the fulfilment of certain conditions, the Central
Technical College of the City and Guilds of London
Institute, will become integral parts of the Imperial
College. The special conditions attaching to the affi-

liation of the Central Technical College have for their
object to secure for the college a certain measure of
independence. The college, which will in future be
known as the City and Guilds College, will be man-
aged—subject to such powers of general supervision,
direction, and control as are reserved for the govern-
ing body of the Imperial College—by a committee of
management appointed for the purpose bv the City
and Guilds of London Institute, to which committee
the governing body of the Imperial College will

add five additional members; and the Institute will

continue to exercise its. privilege of awarding the
diplomas of Associate and Fellow. .\s already an-
nounced by Mr. McKenna, the Royal School of Mines
will retain its name, and the governing body of the
Imperial College will award the diploma of " Asso-
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ciate of the Royal .School of Mines " to any student
who completes the prescribed courses to the satisfac-
tion of the governing body. Subject to agreement
with the authorities of any college or other institution,
the governing bod\ may by resolution recognise that
college or institution or any department thereof as
being in association with the Imperial College, but no
such resolution will be valid or operative until allowed
by His Majesty in Council. Power will be reserved
to His Majesty in Council to amend or add to t! e

provisions of the Charter, and in particular to declare
and define more precisely the purposes and scope of

the Imperial College in relation to matters appertain-
ing to the biological sciences, and to make such provi-
sion in reference thereto as may appear expedient.
As regards the connection between the Imperial

College and the L'niversity of London—a matter which
has been fully discussed during the past year—it is

proposed that, pending the settlement of the question
of the incorporation of the Imperial College with the
LMiversity, the college shall be established, in the first

instance, as a " school " of the University. It is ex-
pected that an inquiry by Royal Commission, which
has been suggested by Mr. McKenna, will be neces-
sary before this question of incorporation can be de-

cided. In the meantime, the governing body of the
college will be directed to enter into communication
with the L'niversity with regard to the coordination
of the work of the college with the work of the Uni-
versity and its other schools, and for the purpose of

carrying out or facilitating such coordination the

governing body may enter into such arrangements
either by way of transferring or exchanging depart-

ments of instruction or otherwise, and upon such terms
as may be agreed upon between the governing body
and the LIniversity.

The resources which are at present available for the

purposes of the Imperial College are considerable.

In the first place, there are the buildings and equip-
ment of the Royal College of Science, including the

new chemical and physical laboratories, which have
cost nearly 300,000/. The Royal Commissioners of the

1851 Exhibition have resolved to appropriate certain

portions of their estate at South Kensington for the

purposes of the college. The late Mr. Alfred Beit

Ijequeathed 50,000/. and 5,000 preferred shares of

2I. lox. each in De Beers Consolidated Mines (total

value about 135,000/.) to be applied for the purposes

of the " College for Technology (including Mining and
Metallurgy) in connection with the IJniversity of

London." Lord Rosebery, in a letter to The Times,
published on June 20, 1903, announced that Messrs.

Wernher, Beit and Co. had offered to place a sum
of monev in the hands of trustees to be applied as a

contribution towards the cost of building and equip-

ping an institution at South Kensington for advanced
technology, and that further offers of the same kind
had been made by other public-spirited London citi-

zens. The Bessemer memorial fund, which will prob-

ably amount to not less than 20,000/., will be devoted

in whole or part to the Royal School of Mines. As
regards income, the Treasury has consented to place

in the Estimates a grant of 20,000/. per annum in re-

spect of the cost of the staff and of laboratory expenses

of the Royal College of Science and the Royal School

of Mines. The London County Council, which in the

past has not contributed generously in aid of higher
technological work, may be expected to avail itself

gladlv of the opportunity of developing such work in

London which the establishment of the Imperial Col-

lege will afford, especially in view of the fact that the

Council is now under a legal obligation to consider

the educational needs of its area, and may supply or

aid the supplv of higher education. The Council on
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July 21, 1903, considered Lord Rosebery's letter, to
which reference has already been made, and placed
on record its opinion that, when certain conditions had
been complied with, the Council would be well advised
to contribute out of the money annually placed at its

disposal under the Local Taxation (Customs and Ex-
cise) Act of i8:)o a sum not exceeding 2o,oool. per
annum towards such part of the work described in

Lord Rosebery's letter as fell within the statutory
definition of technical education. Although the condi-
tions are now entirely changed, there is no reason to

suppose that the annual contribution of the Council to

the college will be less than that suggested four vears
ago. The Board of Education will pay the fees for

its selected scholars, and the fees payable by other
students will amount to a considerable sum. It is e.\-

pected that the resources of the Central Technical
College will al-so be available. The total expenditure
on this college for buildings, fittings, &c., has ex-
ceeded 130,000/., and the current expenses of the col-

lege (about 15,000/. per annum) are met by the fees of

students and a subvention from the City and Guilds of
London Institute. The total value of the land, build-

ings, equipment, and capital available for the

Imperial College (including the Central Technical
College) will certainlv exceed one million pounds.
The assets in the way of teaching staff and students

also deserve mention. The teaching staff of the col-

leges includes such well-known men of science as

Profs. Tilden, Callendar, Perry, \\'atts, Gowland, Cox,
Avrton, .\rnistrong, Dalby, and Henrici. At the

Roval College of Science and the Royal School of

Mines the total number of students is about 300; a

high standard for entry is not at present demanded,
and the proportion of students preparing for univer-

sity degrees is comparativelv small ; but a large num-
ber of able students are entered at the college under
the Board of Education system of national scholar-

ships for science students. At the Central Technical

College the number of regular students is about 375;
the test for admission is approximately equivalent to

London Matriculation, and a fairly large number of

students are reading for London degrees as internal

students of the LTniversity.

THE BUTTERFLIES OF /.VD7.4.'

THE second volume of Colonel Bingham's
important work on the butterflies of India in-

cludes the Papilionid£e and Pierida', and five out of

the seven subfamilies into which the author divides

the Lvcasnidee " provisionally ... on the structural

characters of the imag^o or perfect insect." These
subfamilies are Gcrydinae, Lyca?ninae, Curetinae,

Liphyrinae, Poritinse, Theiclinae, and Arhopalina;, of

which the last two stand over until the next volume.

The tables and descriptions are very carefully drawn
up, and the illustrations, both coloured and un-

coloured, the latter often representing venation, legs,

and other important structural characters, are worthy
of high praise. Some of the text-figures of large

species are reduced. The transformations, broods,

habits, flight, scent, stridulation, &c., of various

butterflies are also fully discussed, especially the

curious relationships between LycEenidae and their

larva? and ants and aphides. \Ve notice, however,
that references to the transformations of common
European species have generally been omitted ; we
ire not certain whether this is done to save space

1 "The Faun.Tof Britisti India, including Ceylon and Burma.' Pub.
Ilshed under the Aulhoritv of the Secretary of S'ate for India in Council.

Edited bv Lieut. -Colonel C. T. Bingham, Butterfl es, vol. ii. By Lieut.

-

Colonel 0. T. Binaham. Pp. viiH-430 ; plates xi-.vx. (London: Taylor
-and Francis, 1907.)

1
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(for it might have been thought hardly necessary to

repeat information to be found in every European
book on butterflies) or because Indian records of the
transformations of these p.irticular species happen to

be w;inting.

Notwithstanding the care with which the book is

written, we notice an occasional oversight ; for

instance, the range of the genus Colias is incom-
pletelv given, as it is found in Lapland, South .\frica,

and other localities which would seem to be excluded
by the wording of the paragraph. Perhaps the

newest and most interesting observation in the book
is that recorded by Colonel H. J. W. Barrow,
R..-\.M.C., who observed a LycEenide {AUoliniis

horsjieldi) " milking " an aphis in the same manner
as if the butterfly had been an ant (p. 287, Fig. 73).

The description of the tentacles of the larvae of

Curctis bulis (p. 445) is also quite original and
very curious, as is also the long account of the

carnivorous larva of the very anomalous l.iphyra

hrassoUs (pp. 448-56), but the latter particulars have

mostiv been published before.

It will be seen that there is much in Colonel

Bingham's volume which appeals to the general

naturalist, and not merely to the lepidopterist.

W. F. K.

THE ROYAL SOCIETY CONVERSAZIONE.

THERE were numerous interesting exhibits at the

Roval Societv conversazione on May S. The
guests were received by the president. Lord Rayleigh,

and included representatives of many departments of

intellectual activity.

During the evening, demonstrations were given in

the meetmg-room of the Societv bv Mr. Louis Brennan,

C.B., Dr. C. G. .Seligmann, ' and Dr. Hele Shaw,
F.R.S. Mr. Brennan explained the principle and
action of his mono-railway by means of a working
model. On his system each vehicle is provided with

automatic stability mechanism which endows it with

the power of maintaining its equilibrium upon a single

rail laid upon the ground, either while standing still

or travelling at any rate of speed, notwithstanding that

the centre of gravitv of the vehicle is above the rail,

and that wind pressure, centrifu.gal force, or the move-

ment of passengers or displacement of load may tend

to upset it. This mechanism consists of two gyro-

scopes, revolving in opposite directions, and their

precession, bv being accelerated, produces a restoring

couple at right angles to the rail. The same principle
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is applicable to motor-cars, flyin,e;-machines, and other
structures.

Dr. C. G. Seligniann gave a kincmatograph exhi-

bition of native dances taken during the course of the
Daniels ethnographical expedition to British New
Guinea. The demonstration by Dr. Hele Shaw was on
the subject of aerial gliding. During the last few years
a large number of experiments have been made in con-
nection with aeroplanes and machines for soaring and
gliding. Dr. Shaw gave a brief account of the work
of Lilienthal, the U'right Brothers, and others, and
summarised the present state of our knowledge on the

subject.

Two exhibits of particular interest were apparatus
of pure iridium and rhodium and of fused silica by
Messrs. Johnson, Matthey and Co., Ltd. This firm

has succeeded in producing iridium and rhodium of

such e.xtreme puritv as to render these hitherto prac-

ticallv unworkable metals so malleable as to enable
their being used for the manufacture of such appar-
atus as basins, tubes, and flasks. These metals, having
a verv high melting point, and being almost unat-

Transparent Silica Apparatus.

tacked by acids, should prove of great value in chemical
research. The scientific work of which the process of
manufacturing apparatus of fused silica is the out-
come was carried out by two English men of science

about ten years ago; unfortunately, as so often hap-
pens in these cases, its commercial importance was
first recognised in Germany, and its production on an
industrial scale commenced, little or nothing of a
similar nature being attempted at home. Messrs.
Johnson, Matthev and Co. have now taken up the ori-

ginal process, and bv suitable modifications to meet
industrial requirements are enabled to place this

material upon the market at a price which can no
longer be considered prohibitive. The apparatus is

manufactured from the purest silica obtainable. .\t

a high temperature this substance melts, and yields a
viscid liquid which can by suitable means be fashioned
into apparatus having all the appearance of ordinary
glass, as is shown in the accompanying illustration.

The apparatus possesses many properties which are

likely to render it of great service both to science
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and to industry; e.g., it can be made white hot anc
plunged into water, or otherwise rapidly cooled, with-

out any danger of cracking ; it is quite unattacked by
water or acids, while ordinary glass under similar
conditions is appreciably dissolved.

In the subjoined summary of the official catalogue of

the exhibits, those on related subjects have, so far as
possible, been grouped together.

Mr. H. R. A. MallocI:, F.R..H.: Instrument for record-
ing by photography rapid changes of pressure in the air.

such, for e.xample, as are caused by the wave produced by
an explosion.

—

The Director of the .Meteorological Office :

Model of the neighbourhood of the winter quarters of the
National .\ntarclic ship Discovery, 1902-4.

—

Dr. W. }. S.
Lockyer : Cloud studies. The pictures exhibited represent
some of the first results secured in attempting to photo-
graph cloud forms during the p.-ist year. After some trials

it was found that by the use of yellow screens (xio for
summer and xs for winter) and an orlho-process plate,

sufficient contrast was obtained without undue length of
exposure. No difficulty was experienced in photographing
either heavy " cumulus " cloud or very elevated " cirrus.''—Solar I'hysics Observatory, South Kensington : (i) Stellar

spectrograms. (n) Bellatrix.

(h) Rigel, (c) Sirius, (dj

6 L'rs^ Majoris, (c) Capella.

(2) Spectroheliograms. Two
series showing the develop-
ment of the large spot of
March {5-17), 1907. (31 Recent
photographs of British stone
circles, &c., in Cornwall.

—

Cotnniander Chetivynd, R.N. :

Improved liquid compass. In
the compass exhibited the
diameter of the card is con-
siderably smaller than that of

the bowl, the proportion being
three-quarters, so that the
edge of the card is substan-
tially outside the influence of

that ring of damping fluid

which, on altering the ship's

course (or whilst turning the

compass bowl), adheres to and
is drawn round by the inner

surface of the bowl. The
edge of the card being so far

from the inner surface of the

bowl on which the lubber's

line is usually marked, a
special lubber's mark or

pointer is introduced project-

mg horizontally from the bowl
on a level with the card.

The extremity of this pointer,

filed to a fine point and being

in close proximity to the edge of the card, obviates

all possibility of error of parallax in reading the

course, without in any wav causing a disturbance of the

card.—.Ur. H. Cmiynghamc, C.B. : A detached gravity

escapement. The object of this escapement is to cause

the impulse on the pendulum to be given by means of a

light arm which falls by the action of gravity, and is.
^

hence independent of the force of the train, and to provide i

that the release of the train that winds up the arm is

not derived from a blow bv the pendulum, but of the arm
itself.

Prof. W. E. Dalhy : Working models, illustrating the

balancing of a two-cylinder gas engine and a locomotive.
—Prof. .1. G. .Ishcroft : Lecture table testing machine.

—

Colonel R. E. Crornplon, R.E. : Crompton's measuring
machine, combining accuracy with rapidity in working.

With this measuring machine, which has been designed

for observing length differences due to the heat treatment

of specimens of steel, measurements of objects from i inch

to 6 inches long, not differing among themselves more
than a quarter of an inch, can be made and entered on
the test sheet at the rate of one per minute. The accuracy

obtainable is greater than i in 200,000.

—

Mr. S. G. Browiii
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Relay working of long submarine telegraph cables. The
apparatus consists of (i) an automatic transmitter, the

movements of which are governed by means of a perforated

tape, and originate the signals sent into an imitalion

cable; (2) a relay, receiving the signals at the other end

of the line, and actuating an automatic perforator by
which a duplicate of the originating type is reproduced at

the relay station for re-transmission on another cable.

—

.Sir James Devjar, F.R.S. : The Crookes radiometer

—

motion arrested in very high vacua, &c. (i) Experiments
showing the cessation of radiometer action in very high

vacua, made by charcoal cooled in liquid hydrogen or

liquid air, even when the instrument is subjected to the

concentrated radiation of an electric lamp. (2) Radiometer
filled with helium at atmospheric pressure, which is in-

active to a charcoal liquid-air vacuum, but becomes active

in a charcoal liquid-hydrogen vacuum.

—

Mr. II'. Duddell,

F.R.S. : Persistent electric oscillations. The oscillations

are produced by the method of the " musical arc." In

this method a direct-current arc is shunted with a circuit

consisting of a condenser and a self-induction in series.

The frequency of the oscillations can be varied by altering

either the capacity or the self-induction in the shunt circuit.

The oscillograph records exhibited show the variations in

the potential difference and current when the oscillations

are produced. To obtain powerful oscillations at very

high frequencies, the arc may be placed in hydrogen gas
as employed by Paulsen. In the apparatus shown the arc

burns in coal gas, and no magnetic pehi is used to blow
out the arc. Experiments in magnetic induction, tuning,

and discharge I'li vacuo are easily demonstrated with
persistent high-frequency oscillations. The persistent

oscillations are of special use for energising the trans-

mitter in wireless telegraphy, as they permit better

syntony or tuning to be obtained.

—

Mr. W. .i. Douglas
Riidge : The action of radium and other salts on gelatin

culture medium. Radium, barium, strontium, and lead

salts, when placed in contact with gelatin culture medium,
give rise to a kind of cellular growth, which is due to the

formation of an insoluble precipitate with the sulphuric acid

usually present. Radium salt added to the medium from
which the sulphuric acid has been removed causes no
growth, but the addition of a soluble sulphate produces a

growth at once. Analyses of the growths obtained with

radium salts show that they are composed of barium
sulphate.

.Messrs. R. and J. Beck. Ltd. : (i) New diffraction wave-
length spectroscope. This instrument comprises a Thorpe
replica diffraction grating with a collimator and slit. The
observing telescope swings on an axis which passes through
the grating, parallel with the lines. The motion is by
means of a micrometer screw which reads the sine of angle

of rotation direct, thus giving on its divided milled head
the wave-length in A.U. (2) The " isostigmar " photo-

graphic lens on optical testing bench.

—

Mr. .4. Kershaw :

A new visual method of measuring the speeds of photo-

graphic shutters.

—

Mr. I'lrich Behn : (i) The flame tube.

.\ simple apparatus capable of Indicating very small

changes of air-pressure. It consists o- a short metal tube

with wide outlets, at which, after the tube is connected

with the gas main, the gas is lighted. It shows, if one

end is raised a few millimetres, the decrease of atmo-
spheric pressure with height by the changes in size of the

flames. The tube is capable of various applications.

(2) Demonstration of the theory of microscopic images,

fji .\n indirect method of measuring the temperature of

liquid-air baths. (4) .\ short glycerine barometer. This
consists of an air thermometer of the old Italian type, the

bulb of which is kept at zero bv means of ice in a Dewar
v.-^kpI.—Dr. /. T. Botlomlcy,' F.R.S.. and Mr. F. .-1.

King : Experiments with vacuum gold-leaf electroscopes

iin the mechanical temperature effects in rarefied gases.

The apparatus consists of a " radium clock " and various

types of vacuum electroscopes. The vacuum electroscopes

are set up to show the effects of radiations from sources

of heat and light upon gold leaves hanging within highly

f-Nhausted enclosures. The gold leaves of the vacuum
electroscope diverge when illumination of any kind falls

upon them, and stand permanently apart when placed in

bright daylight. By suitably manipulating such sources

as a spirit flame, candle, or Xernst lamp near the electro-
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scope, forces, which vary in clirrnion and magnitude from
point to point within the enclo-ure, are generated, and
cause the leaves to be twisted into curious shapes. The
gold leaves will remain in this contorted condition for a
considerable time after the exciting cause has been re-
moved.

—

Dr. J. R. .Milne : A special camera for the pur-
pose of automatically recording the readings of the scale
of any instrument.

—

Messrs. Pill;ington and Cibbs, Ltd. :

A heliochronometer which gives Greenwich mean time by
a simple direct solar observation. It comprises devices for
adjustment in latitude, longitude, level, and azimuth, and
is self-correcting for the equalion of time.
The Cambridge Scientific Inslnnnent Co. : (i) Prof. Fury's

self-contained radiation pyrometer. The pvrometer utilises

the heating effect of the " total radiation " from a hot body,
focussed as an image of that body by means of a concave
mirror. It differs from the already known Firy radiation
pyrometer in being entirely self-contained, the image falling

upon a minute bi-metallic flal spiral (Breguet spiral).

This becomes partially uncoiled as its temperature rises,

and a light pointer attached moves over a dial divided to

give direct (centigrade) temperature readings. (2) Universal
portable electrometer, designed by Mr. C. T. R. Wilson,
F.R.S. A gold-leaf instrument with very small capacity

and fused quartz insulation, suitable for work on atmo-
spheric electricity, radio-activity, &c., and self-contained,

with means for standardising tlie readings, which are very

steady even in a fairly high wind.

—

Mr. Joseph Goohi

:

Vibration experiments with steel plates and six bars tuned
accurately to 400, 500, 504, 600, 700, and Soo vibrations

per second.

—

Dr. Otto .Schlich, and Messrs. Swan, Hunter,
and Wighani Richardson, Ltd. : Working models illus-

trating the action of the .Schlick gyroscope in steadying

ships at sea (see Nature, April 11, p. 561).

—

Dr. Robert
Kno.K and Mr. G. Pearce : Skiagraphy of the human sub-

ject ; examples illustrating the advantages of reduction in

exposure. The instruments employed to produce skia-

graphs, with exposures varying from one to seven seconds,

consist of a powerful induction coil yielding a greatly

intensified secondary current, worked in conjunction with

an electrolytic interrupter directly from high-tension

electric light mains. The core of the coil consists of

transformer plates. The primary is of a much larger wire

than usual, and has more turns. The secondary is smaller

than usual. The X-ray lube is provided with a heavy

anode to withstand the current. In series with the X-ray

tube, a rectifier is placed to render the current uni-

directional.

The Thermal Syndicate, Ltd., Wallscnd-on-Tyne

:

Pure fused silica ware. The articles consist of pure silica',

and are manufactured by an electric furnace process at

a temperature of about 2000° C. The material is highly

refractory, and possesses a very low coefficient of expansion

(about I /17th of that of glass), and in consequence it is

able to resist sudden and extreme changes of temperature

without cracking. It is unaffected by practically all acids,

is an excellent electric insulator, and retains its insulating

properties even at high temperatures. The specimens show
that it is possible to produce a brilliant lustre on the surface

of the material.—Dr. F. D. Chaitaway, F.R.S. : Copper

mirrors deposited upon glass frcm aqueous solution. In

the mirrors exhibited, the copper had been deposited upon

the glass by reducing cupric oxide by an aqueous solution

of phenylhydrazine in presence of potassium hydroxide,

which accelerates the action to a remarkable extent. The
mirrors are equal in brilliancy and uniformity of surface

to silver mirrors, and on account of the colour of the

copper are much more beautiful.

—

Hon. C. .4. Parsons,

F.R.S. : Photographs of microscopic diamonds obtained

from pure iron heated in a carbon crucible in an electric

furnace and rapidlv cooled. Scale, 150 diameters.- -Pro/.

J. Perry, F.R.S. : British .Association .Mbum, meeting in

South .Africa, 1005. Two copies of an album prepared by

Mr. Eustace Calland from photographs selected from those

taken by members of the British Association.

Marine Biological Association of the United Kingdom:
Marine alga? and their reproduction. A small represent-

ative collection of sea-weeds from the Plymouth district

exhibited to illustrate their different habits of growth and

reproduction.—Pro/. E. Ray Lankester, F.R.S.: (i) Meta-

morphosis of the eel. Series of specimens showing the
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transformalion from the marine larva or Lcptocephalus
of the common eel into the fresh-walor " elver " and
young eel. Also a series showing the metamorphosis of

the conger eel. (2) Specimens of Cephalodiscus. Speci-

mens of Ccphalodiscus nigrescciis and Ccphalodiscus
hodgsoni obtained by the Discovery in the Antarctic Ocean,
and Ccphalodiscus gilchrisii obtained by Dr. Gilchrist in

the Cape Seas. Also the original Ccphalodiscus {Ccphalo-
discus dodecalophus) obtained by the Challenger in the

Straits of Magellan in iSt'G, for comparison with the above
newly discovered species. (3) Coloured cast of the tile-

fish. The tile-fish was first discovered in 1870 in about
100 fathoms in the North Atlantic, and was expected to

become a regular marketable fish. In 18S2 a vast de-

struction of the tile-fish took place, owing, it is supposed,
to a chilling of the part of the sea which it inhabited, and
millions of the dead fish were found floating on the surface

of the ocean. It was feared that the fish had become
e.Ktinct, but since 1892 specimens have been caught in

fair numbers. This cast was prepared and coloured by
the authorities of the National Museum at Washington.

(4) .Specimen of the okapi. The specimen is an immature
male, obtained by Major Powell Cotton in the Ituri Forest,

Congo .State. The bony horns have not yet penetrated the

skin as thev do in adult animals. Special interest attaches
lo this individual, in that Major Powell Cotton was able

to examine the recently killed body and determine the

sex. The specimen has been presented by Major Powell
Cotton to the Natural History .Museum, which already
possesses the complete skeleton of the same individual.

Dr. F. .1. Dixey : Seasonal dimorphism in butterflies.

It has recently been established, partly by observation, but
mainly by the experiments of Mr. G. A. K. Marshall, that

in many tropical and subtropical species of butterflies

which produce two or more broods in the course of the

year, the broods differ in appearance according to the
season at which they emerge. In several of these cases
the difference is so extreme that the seasonal phases of

the same insect have received different specific names, and
have even been considered to be widely separated from
each other in the systematic series. In some instances it

has been found possible to transform one seasonal phase
into the other by artificial means. Similar phenomena
have long been recognised in certain European Lepidoptera
(butterflies and moths), but it is only lately that experi-

mental proof has been obtained in the case of tropical

forms such as those exhibited.

—

Prof. E. B. Poulton,
F.R.S. : The female forms of the .\frican Papilio dardanus,
the most remarkable example of mimicry hitherto dis-

covered. Mr. Roland Trimen, K.R.S., first showed (in

1870) that these diverse forms were the females of a single
species with a non-mimetic male. His evidence was not
confirmed by the final test of breeding until 1002, when
Mr. G. F. Leigh, of Durban, bred a single family con-
taining males and two of the female forms. After other
partial successes Mr. Leigh succi^cded. in the autumn of

1906, in breeding the single family e.xhibited. It was bred
from a female of the second form, and contains fourteen
males, and examples of all the female forms known in

South-East Africa : eight of the first, three of the second,
and three of the third.

—

Colonel Bingham ; Pupa of
Binsitta harrowi, Bingham, with photograph of moth and
pupa, and a coloured drawing of the head of a tree-snake
{Lycodon aulicus, Linn.). Binsitia harrowi, Bingh., is a
rare moth belonging to the family Tineida.', latelv dis-

covered by Colonel Waller-Barrow at Maymyo, a hill

station near Mandalay, Upper Burma. Colonel Barrow
found the moth just issuing from the chrysalis, and noticed
at once the curious resemblance of the latter to the head
of a snake. When the chrysalis is looked at from in

front, the likeness to the head of Lycodon aulicus, Linn.,
a bird-eating snake, is at once perceived.

—

Mr. Fred
Knocl; : Ovivorous parasitic Hymenoptera (Mymaridne).

—

Prof. Charles Stewart, F.K.S. : Selected specimens from
the Museum of the Roval College of Surgeons, England.
—Mr. H. St. J. Donisihorpc : The inhabitants of British
ants' nesis.

—

^Ir. If. Woodland: Microscopic preparations
illustrating the development of the plate-and-anchor
spicules from the soft tissues of Synapta inhaercns and
.*;. digitala.—Mr. H. B. Fantliani : Microscopic prepar-
ations of Spirochaela (Trvpanos.niui) halhinnii from the
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crystalline style and intestine of the oyster.

—

Prof. .1.

Dendy : (i) I he "pineal eye" in the New Zealand
lamprey (^Geotria) and in the tuatara (Sphenodon).

(2) Reissner's fibre in the brain and spinal cord of Geotrla.—Mr. R. I. Pocock : Example of the skins of English

domestic cats. English domestic cats, whatever their

colour may be, and whether they belong to " Manx,"
" Persian," or " ordinary " breeds, are shown by their

pattern of stripes to be referable to two distinct kinds,

known as the " striped " and " blotched " tabbies. Thi

striped tabby appears to be the scarcely modified de-

scendant of the European and North .\frican wild cats.

The origin of the blouhed tabbv is unknown.
Mr. R. H. Biffen : Hybrids of wheat and barley.—Pro/.

W. B. Bottomley : Klx.itlon of nitrogen by leguminous and
other plants.

—

The Director, Royal Botanic Gardens
Kew : (i| Welwitschia mirabilis. Hook. f. (Gnetacea 1

south-west tropical .\frica. (2) Acanthosicyos horridn,

Welw. (Cucurbitacea), western tropical .Africa. (3)

Labrador lichens. .\ striking feature of the Labrador
lichens is their similarity to those of northern Europe.
Platysma nivale, Cetraria islandica, Bryopogon jubattiin,

and species of Stereocaulon so abundant in Norway and
Sweden, flourish equally well in Labrador, whilst, just

as in Lapland, Cladonia rangiferina, the " reindeer

moss," covers vast areas. (4) Figures of remarkable new
or rare plants (exhibited by Mr. W. Botting Hemsley,
F.R.S.). (5) Figures of African terrestrial Utricularlte

(exhibited by Dr. Otto Stapf).

Prof. John Milne, F.R.S. : Records of recent large earth-

quakes, (i) Jamaica earthquake; (2) San Francisco earth-

quake; (3) the so-called Valparaiso seismogram (sec Naturk,
February 21, p. 403).

—

Rev. R. .ishington Bullen : Cabb-
broken by the Jamaica earthquake of January 14. 1907.
The cable had remained intact for twenty years. It

rested on a muddy bottom in a depth of 700 fathoms,
about seventeen miles south of Kingston. The probability

is that here it crossed the line of a geological fault.

—

The Director of the Imperial Institute: (i) Igneous and
metamorphic rocks of northern Nigeria. Typical specimen-
collected during the course of the mineral survey n

northern Nigeria now in progress in connection with tli'

Imperial Institute. (2) Tinstone from Bauchi, northern
Nigeria, and tin smelted from it. (3) New or exceptional

minerals from Ceylon. (4) New vegetable products of

hitherto unknown composition.

—

Mr. C. Carus-Wilson :

(i) Crystallised granite. A remarkably fine mass of

Cocnish granite in which the mineral constituents had
crystallised out around the walls of a large cavity.

(2) Musical flint nodule from the cha'k near Favershani.
The specimen is 21 inches long, and emits a loud metallic

ring when struck at the thin end.

^Ir. F. J. Lewis : The succession of plant remains
in British peat mosses. All the Scottish and north

of England peat mosses show a definite succession

of plant remains. Detailed investigations have been
carried on in twenly-four districts, from Westmorland
to the .Shetland Inlands, and the geographical dis-

tribution of the successive strata ascertained. Thr
evidence so far shows that two distinct arctic beds an.i

two distinct forest beds occur in the peat, and thesi

features are so regular and spread over so wide an area

that the alternation must be due to climatic changes during
early posl-Glacial times.

—

Mr. H. F. Standing : Recently
discovered sub-fossil Primates from Madagascar. Thr
chief interest of these relates to the light which they throw
on the origin of the extant Malagasy lemurs. They show
these latter to be descended from ape-like ancestors, and
that many of their so-called " lemuroid " characters have
been secondarily acquired. Some of the recently discovered
species are of gigantic size, showing evidence of various

retrogressive changes, notably in the frontal region of th--

brain. One of these gigantic extinct Proslmijo (Pala^o-

propithecus) was probably aquatic. Its brain indicate-

certain affinities with the aye-aye, that curious aberrant

rodent-like " lemur " from the Malagasy forests.

—

Tli<

Director, British Museum (Natural History) : Mandible of

Tetrabelodon from the Loup Fork formation (Lower
Pliocene), Nebraska, U.S.A. This specimen shows that

Ihe primitive mastodons, with a long chin and lower tusks,

reached North .Amei ica before their final extinction.
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(Exhibited by the Keeper of Geolofjv.)—Pro/. H. G. Scclcy,

t'.R.S. : Sliull of a South African saurischian (Erythro-
suchus africanus). The remains were collected bv Dr. R.
Kanncmeyer in i8q7. They were displaced, and in un-
usual confusion. The matrix has been entirely removed
by Mr. Richard Hall, of the British Museum, but portions

are missing, so that the skull has not been reconstructed

as yet. The whole skeleton indicates a new division of

this order of animals.
Mr. ir. Dale : A cordoned bucket or cist of bronze,

" Halstatt " type, early Iron age of Europe, late Bronze
age of Britain, circa 700 B.C., found at Weybridge, Surrev,

April, 1007, at a depth of 10 feet, in sinking a shaft for

the pier of a bridge close to the river at the new motor
track. The bucket is of north Italian manufacture, and
is similar to specimens found at Halstatt and in other
parts of Europe as far as Hanover, but never before in

Britain. It has quite recently been proved that some
brooches, in museums and private hands, found in

England, must have come from north Italy in the early

Iron age of Europe. On the strength of this, it has been
asserted that there was commerce between Europe and
Britain as early as 700 B.C., and the theory is confirmed
in a remarkable way by the discovery of this bucket. The
British Museum Catalogue figures a Halstatt bucket
(Fig. 30, " Guide to Early Iron Age ") e.xactly similar.

The workmanship of the handles is the same as that of

the ancient torques.

—

Mr. Rowland G. Hazard: Arrow
heads and spear points from North America, Egypt, and
Japan.

—

Sir Benjamin Stone, M.P. : History pictures of

Egypt. These views are a selection from the series of

photographs taken bv Sir Benjamin .Stone during the

recent winter season. The series of about 800 views shows
the aspect of Egypt and the Soudan at the present time.

NOTES.
We regret to learn that Dr. Alexander Buchan, F.R.S.,

the distinguished meteorologist, died on Monday, May 13,

at sevent^'-eight years of age.

At the Chemical Society on Thursday, June 13, Prof.

J. B. Farmer, F.R.S., will deliver a discourse entitled

" Some Borderline Problems in Botany."

M. Lf. Ciiatelier has been elected a member of the Paris

Academv of Scences in succession to the late Prof.

Moissan.

There will be a reception at the I.innean Society on

June 7 in celebration of the 200th anniversary of the birth

of I.innxus. The principal exhibits will be of objects

associated with or belonging to Linna;us, such as letters,

manuscripts, and objects of natural history.

Prof. E. R.4Y Lankestfr has left for the Continent with

the view of studying the specimens of the okapi in the

museum of the Congo Free State at Tervueren, near

Brussels, and in other collections.

Dr. J. Halm, assistant at the Royal Observatory,

Edinburgh, has been appointed first assistant at the Cape

Observatory, in succession to Mr. S. S. Hough, F.R.S.,

who was recently promoted to succeed Sir David Gill as

H.M. -Astronomer at the Cape.

The fifteenth " James Forrest " lecture of the Institution

of Civil Engineers will be delivered by Dr. Francis Elgar,

F.R.S., on the evening of Tuesday, June 18, his subject

being " Unsolved Problems in the Design and Propulsion

of Ships." The fourth engineering conference will be held

on June 19-21, commencing each day at 10 a.m., and the

annual conversazione on the evening of June 20 at the

Royal Albert Hall.

We are informed that Prof. H. F. Osborn has returned

to New York from Egypt, where he accompanied and

superintended an expedition to search for remains of the
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fossil vertebrates of the Fayum for the museum he repre-

sents. He took with him a staff of trained collectors, who
have been left in Egypt for soine time longer to continue

the work of collecting. As the result of such expert collect-

ing, a number of remains of the smaller mammals have,

we believe, been obtained, whiih should prove of great

interest.

.\\ interesting undertaking

Seattle^n the way to study

that of a party now at

ismic and volcanic con-

ditionsln the Aleutian Islands. One of the fifty-nine

volcanoes in these islands was reported active last March.

The expedition is headed by Prof. T. A. Jaggar, of the

Massachusetts Institute of Technology, and includes Prof.

H. V. Gommere, of the University of California, and Dr.

Van Dyke, of San Francisco.

On May it the Lowell .Astronomical Expedition to the

Andes sailed from New York. Its main object will

be the observation of Mars in July. The site for the

observations will be selected next month, probably either

in the high .Andes of Peru or in the desert regions of

northern Chili. The work is in charge of Prof. David

Todd, director of the .Amherst College Observatory, Mass..

who will be accompanied by Mrs. Todd. Mr. E. C.

Slipher, also of Amherst, will be responsible for the photo-

graphic side of the expedition, and Mr. .Albert G. Use, of

the firm of Alvan Clark and Sons, of Cambridge, Mass.,

will be chief mechanician and instrument maker. The

appointments of the personnel of the expedition have been

made by Prof. Percival Lowell, who is himself working

at present at Flagstaff, .Arizona.

a IIE Cardiff public telescope and observatory are proving

a decided success. During the last few weeks, in response

to an appeal from Mr. Albert Taylor, a large number of

teachers in the locality have applied for permission to

use the instrument. The attendance of the general public

also has been such as quite to warrant the corporation

in the expense to which it went in connection with the

observatory.

On- Thursday ne.xt. May 23, Sir James Dewar will com-

mence a course of three lectures at the Royal Institution

on " Chemical Progress—Work of Berthelot, Mendel^eff,

and Moissan." The Friday evening discourse on May 24

will be delivered by Prof. J. A. Fleming, on " Recent

Contributions to Electric Wave Telegraphy," and on

May 31 by Mr. A. H. Savage Landor, on " Recent Journey

Across Africa."

The Gypsy Lore Society, which was first formed in

1888, and has lain dormant since 1892, is to be revived

under the presidency of Mr. David MacRitchie. On

July I next it is propo.sed to issue the first number of a

new series of the society's quarterly journal, the publi-

cation of which ceased with the termination of the

activities of the association in 1892. The society aims at

enrolling every amateur of gypsy philology, folk-lore, and

ethnology, and every student of Sanskrit and Indian

languages. The sftciety will be conducted on a purely

honorary basis—neither writers nor officers being paid.

Interested persons should communicate with the hon. sec,

Mr. R. A. Scott Macfie, 6 Hope Place, Liverpool.

The annual report of the Ray Society, read at the

annual general meeting on May 9, stated {.inter alia) that

part iii. of the " British Annelids," by Prof. W. C.

Mcintosh, F.R.S., is now in the press, and will be issued

for the present year, and that there is a sufficient number

of monographs waiting their turn for two volumes per
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annum to be issued for several successive years if the

funds of the society will permit. The officers and council

for the ensuing year were elected, Lord Avebury being
le-elected president ; Dr. F. DuCane Godman, F.R.S.,
treasurer

; and Mr. John Hopkinson, secretary. The new
members of the council elected were Sir Charles Eliot,

K.C.M.G., and Mr. C. D. Soar.

Mr. G. R. Du.s'eli., whose death on Sunday last, at

fifty-nine years of af;i-, wp regret to have to rec(^, was
the author of many articles and reports on engineering
subjects in the columns of X.iture. For the past
twenty-five years or so, Mr. Dunell's life was devoted
almost entirely to literary work connected with engineer-
ing and industry : and his wide knowledge and lucid style

gave his articles a distinctive character unusual in technical

description. Formerly he was a frequent contributor of

articles to the Times, but in recent years most of his work
was done for Engineering. His last contribution to our
columns appeared on April ii, and dealt with the gyro-
scopic apparatus for steadying ships described at the recent
meeting of the Institution of Naval Architects. Mr.
Dunell was a familiar figure in the engineering world,
and his death will be sincerely deplored by all who knew
him.

The Catania Observatory states that at 7.40 p.m. on
May 10 Stromboli burst into violent eruption, throwing
masses of stone, ashes, and lava towards the eastern
portion of the island, which is inhabited, and causing
fires in several vineyards. The eruption was preceded by
loud rumblings. Mount Etna is also in a state of activity.
Large columns of thick vapour have issued from the cone
of the volcano and spread over the surrounding country.
On the evening of May 10 slight earthquake shocks were
reported at Belpasso, Nicolosi, and Viagrande.

A SPECIAL meeting of the proprietors of the London
Institution, Finsbury Circus, was held on May 8 to con-
sider a proposed scheme of re-building, having for its

objects " such an increase of revenue as would enable the
committee to carry out the objects of the charter on a
wider basis than at present, and at the same time to give
improved accommodation to the proprietors." The scheme
provides for the removal of the present lecture theatre and
smoking room, thus rendering vacant 10,612 superficial
feet of land, to be let on a building lease for eighty or
ninety years. The alterations would include a new theatre,
a storage room for 200,000 volumes, refreshment and other
rooms, and the dividing of the present reference library
into a reading room, small lecture room, and a committee
room. The cost is estimated to be about 15,600?. Strong
criticism of the scheme led to the adjournment of the meet-
ing for four weeks.

The ninetieth annual meeting of the Soci^t^ Helvt^tique
des Sciences Naturelles will be held at Fribourg on
July 28-31. The first day will be devoted to preliminary
matters and to a social gathering of visitors. The
inaugural address will be delivered on" July 29 by Prof.
.Musy, and afterwards Prof. Miihlberg will lecture on the
subject of the supposed condition of Switzerland and
neighbouring regions during the five Ice ages, inter-
glacial periods, and the return of the last glaciation. Dr.
John Briquet and Prof. Zchokke will speak on the post-
Glacial immigration respectively of flora and fauna into
Switzerland. The subject of the utility of an international
atlas of erosion will be discussed by Prof. E. Chaix, and
a lecture will be delivered by Prof. Jean Brunhes on
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glacial action. The following day will be devoted to

sectional meetings, and a joint meeting of the geological,

botanical, and zoological sections. The centenary of

Agassiz will be celebrated on the concluding day, when

discourses will be delivered by Profs, de Girard and Th.

Studer. The Swiss Geological, Botanical, Zoological, and

Chemical Societies, and the Physical Society of Zurich, will

hold their annual meetings at Fribourg on the same days.

The twelfth annual congress of the South-Eastern Union

of Scientific Societies will be held at Woolwich on

June 12-15 under the presidency of Prof. Silvanus P.

Thompson, F.R.S. The following papers will be read :

—

Goethe as a naturalist, Dr. Treutler
;
geology of Woolwich

and district, W. Whitaker, F.R.S. ; an experiment in

cooperative field-work In botany, Prof. Oliver ; the

antiquity of E. cabalhis in Europe, with special reference

to remains found in Kent, W. H. Griffin; xerophytes,

Mrs. \\'. Plomer Young ; concretionary types, forces, and

evolution, G. Abbott ; the storage and use of rain-water

for domestic purposes, G. F. Chambers ; how- to make
our local societies more efficient, H. Norman Gray ; and

local archeology, W. T. Vincent. Excursions, weather

permitting, are planned to Well Hall, Elthani Palace,

and .-\very Park ; Charlton Camp and Pits and Greenwich

Park ; the Royal Arsenal, R..\. Institution and Rotunda

;

Lessness Abbey, and Crayford Pits. There will be a re-

ception by the Mayor (.Alderman Squires, J. P.) and a

congress museum. These meetings, &c., are open to

members and associates of the South-Eastern Union. Mr.

B. C. Polkinghorne, Woolwich Polytechnic, is the local

secretary, and the hon. general secretary is the Rev. R.

Ashington Builen, Englenioor, Woking, from either of

whom programmes and tickets can be obtained.

M.\DREroRi.\N corals from the coast of French Somali-

land form the subject of a paper by Mr. T. W. Vaughan
published as No. 1526 of the Proceedings of the U.S.

Nat. Museuin (pp. 249-266). .As the collection was

obtained just outside the mouth of the Red Sea, it is of

special interest for comparison with the coral-fauna of

that sea on the one hand, and of the East .\frican coast

on the other.

" Convergence " in animals is Illustrated in an article

contributed by Dr. O. Rabes, of Magdeburg, to the April

number of Himmel tind Erde. An interesting figure of a

rorqual-embryo with teeth is reproduced from a paper by

Dr. W. KCikenthal. .Among the other* illustrations, ex-

ception may be taken lo one which revives the myth of

the flying frog, and to a second in which the Ganges

dolphin is represented with a relatively huge eye.

A REVISION of the genus Spilanthes, prepared by Mr.

.A. H. Moore, is printed as vol. xlii.. No. 20, of the Pro-

ceedings of the American .Academy of Arts and Sciences.

The genus belonging to the order Composita; is chiefly dis-

tributed over the .American continent, but also occurs in

the tropical regions of the old world. The author

identifies about forty species, of which twelve are new to

science.

According to a paper by Mr. J. Henderson, of which

the first portion appears in vol. iv.. No. 2, of the Uni-

versity of Colorado Studies, the land and fresh-water

molluscs of Colorado have been greatly neglected by

naturalists. .Although the land-snails are for the most

part small, water-snails and pond-mussels abound in

almost every stream and piece of water, even at high

elevations.
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A I APEK bv Dr. S. A. Forbes on the local distribvition

of certain Illinois fishes, forming article eight of vol. vii.

of the Bulletin of the Illinois State Laboratory of Natural

History at Urbana, is noteworthy on account of the seven

exquisitely coloured plates of so-called "darters"

fKtheostomin.-Bl with* which it is illustrated. In article

nine of the same serial Dr. Forbes discusses from a similar

point of view (that is to say, the relations of interaction

between organisms and their animate and inanimate

surroundings) the results of an ornithological traverse of

Illinois in autumn. The predominance of European (we

fail to see whv they should be specially referred to as

English) sparrows in certain districts and situations is

very noteworthy.

The series of " ichnites " in the geological department

of the British Museum (Natural History) has just been

enriched by the addition of two large slabs of Triassic

sandstone from Storeton, Cheshire, displaying labyrinth-

odont and reptilian foot-prints. Some remarkably well-

preserved casts of the foot-prints of " Chirotherium,"

together with other much smaller ones referred to the

reptile Rhynchosaurus, and likewise others of an unknown
reptile, are displayed. Both slabs are the gift of the

owners of the Storeton quarries. Important additions

have likewise been made to the series of exhibits illus-

trating the development of eels and the nature of the food

of well-known food-fishes. In one jar are displayed a

number of specimens from the Gulf of Messina, presented

by Prof. Grassi, showing various stages in the develop-

ment of the larvjE of the conger-eel and their final evolu-

tion into young congers, while alongside are shown a

mass of elvers recently taken in the Severn, and a few

young eels from the Thames. The fishes of which the

food is illustrated are the plaice, the turbot, and the sole,

the exhibits being specially instructive on account of the

remarkable difference existing between the nutriment of the

turbot on the one hand and that of the plaice and sole on

the other. The turbot, for instimce, seems to subsist

entirely on other fishes, including immature clupeoids and

flat-fish and sand-lance. Excepting that young sand-lance

are eaten by the first and very small dabs by the second,

plaice and soles, on the contrary, subsist on an inverte-

brate diet, including lug-worms, echinoderms, crustaceans,

and tellinas and other small bivalves.

CoxsiDER.^BLE interest attaches to a paper, by Mr
F. W. True, just issued as No. 1604 "f '^"' quarto series

of Publications of the Smithsonian Institution, on an

imperfect cetacean skull obtained in 1S47 from the Eocene

Marl of the Ashley River, near Charlestown, South

Carolina. In the same year appeared a brief account of

it. with plates, by Mr. M. Tuomey, who referred it to

Zeuglodon, and two years later it was named Z. pygmaetis

by Prof. J. Miiller, of Berlin. Soon afterwards the speci-

men came under the notice of Prof. L. .Agassiz, who caused

a lithographed plate to be prepared, with the lettering

Phocodon holmesi, .\gass. For some reason this plate was

never issued, and in iSqj Prof. E. D. Cope referred the

specimen to a new genus, under the name of Agorophiiis

pygmacus. Despite the fact that the specimen, when

figured in the plate made for Agassiz, had a single

Squalodon-like tooth remaining in the maxilla, a sugges-

tion was made that the species might be an ancestral

form of rorqual. Were this confirmed, it would have

been a matter of much importance, and Mr. True has

therefore been well advised in publishing the original

plate. In his opinion, Agorophius is a squalodont.
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altlinugh differing in cranial characters from Squalodon

itself. The European so-called Squalodon ehrUchii of

Van Beneden has, however, a broad rostrum recalling the

Carolina genus, and it may be that this imperfectly known

form is a connecting link between Squalodon proper and

.Agorophius.

Sever.^l matters referred to in the report for 1905 of Mr.

M. Kelway-Bamber, a Government chemist at the Royal

Botanic Gardens, Ceylon, published as vol. iii., No. 24,

of the Circulars and Agricultural Journal, are of scientific

as well as practical interest. The problem of establishing

a connection between the mineral ingredients of the tea

plant and the quality and strength of the tea^ is under

investigation, with a prospect of obtaining definite results.

From a study of the methods of preparing Oolong tea in

Formosa, it is concluded that the quality and character-

istics are due to an aroma produced by faint oxidation in

drying and a slight scorching during roasting of the leaf,

as well as to the mild decomposition caused by a fungus,

and it is suggested that the fungus acting on the legumin

in the leaf produces flavouring bodies similar to the action

of moulds in cheese. The report also contains hints on the

distillation of camphor and citronella oil.

An article in the West Indian Bulletin, vol. vii.. No. 4.

deals with the manufacture of citrate of lime, as an article

for export to take the place of concentrated lime juice.

The project was brought to the notice of planters m the

West Indies by Dr. F. Watts, who has published mform-

ation on the production of citrate of lime in Sicily, and

given public demonstrations on the process of manufacture.

The commercial outcome is seen in the shipments first

made from Dominica in 1906, and also from Montserrat.

In the same number Mr. W. R. Buttenshaw compdes

some facts on the distribution of plants from the var.oijs

botanic stations in the West Indies to ''"dicate the valuab e

service rendered in this connection. Incidentally he refers

to the popular practice of observing Arbor Day, and

mentions that palms, principally the cabbage palm,

Oreodo:ca oleraeea, and the royal palm, Orcodoxa rega,

are commonlv chosen for planting, often, too, the

mahogany or the white wood, Bucida Buceras.

The principal article in the last issue (No 4I of 'he

Kew Bulletin contributed by Mr. J. S. Gamble treats o

the gutta-percha trees in the Malay Penmsula. After

reviewing the species belonging to eight genera of the

Sapotacel found in Malaya, the author concludes that the

onlv important tree is Palaquiun, GuUa, known as Taban

Merah," with its variety oblong.fohum, Taban Sutra

h ee other species, Palaquiurn 0.leyanu,n P«/<.,». m

oL'atum and P«v..m Lecrii. afford a second-rate gu.ta,

and culti;ation is being restricted to these four species

The lists of new plants from the herbarium co-P-^^ «

decade of orchids, mostly from Asia, determined b> Mr.

A N Rolfe, and exotic fungi from India and elsew^here,

fdentified by Mr. G. Massee. Supplementing
^^^

-f-^

ation given in the first two numbers of the BuHetm for

Ts vL, Mr. T. A. Sprague confirms the distinction

between Dubouzetia and Tricuspidaria, and offers

revision of the former genus.

The second part of the nineteenth volume of the Pro-

ceedings of the Royal Society of Victoria contains some

interesting papers on the biology and geology of Australia.

It begins^ with the eighth of Mr. Frederick Chapmans

valuable ".Additions to the Palaeontology of \ ictoria ;

in this number he describes some interesting _ne^^

Silurian ophiurids. He also describes a new Cypndina
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from Hobson's Bay. Mr. J. A.^ Leach directs attention

to the value of surface tension in the formation of canyons,
a factor hitherto neglected. There is also a contribution

to the flora of Australia, describing new or little-known

plants, by Prof. A. J. Ewart, who holds the double
appointment of the new chair of botanv at Melbourne
University and botanist to the Government of Victoria.

In the Records of the Geological .Survey of India (vol.

.\xxiv., part iv.) Mr. R. R. Simpson describes the Jaipur
and Nazira coalfields, Upper Assam. The measures are

of Middle Tertiary age, and the coals closely resemble
in appearance those from the Makum area, but they are

somewhat inferior in quality. They burn readily, with
considerable llame and great heat. The amount of work-
able coal exceeds 20 million tons in the Jaipur field and

35 million tons in the Nazira field. The Dikhu River
area is the most suitable for the establishment of a colliery.

The accompanying view on the Dikhu River, with the

Bor Jan landslip in the background, shows the nature of
the ground, which is covered by virgin forest with a

dense thorny undergrowth presenting the maximum of

I^HK^^Hi
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Regulations for Mining Work are also attached. The
revised rules are certainly an improvement on the previous

edition, and the rearrangement and enlargement under the

different headings tend to simplify them greatly-

The May issue of the V, estminsUr Review contains an
appreciative unsigned article on the life and work of the

late Prof. Marcellin Berthelot. This biographical notice,

in addition to its references to Berthelot's achievements in

science, provides much interesting information concerning

his private life and his services to France in administrative

matters.

06'/? ASTRONOMICAL COLUMN.
\ Nebulous B.ickground in Taurus.—In No. 3, vol.

XXV. (p. 218, April), of the Astrophysical Journal, Prof.
Barnard discusses the apparently nebulous background
shown on some excellent photographs of a region in the
constellation Taurus, of which two reproductions are
given.

The vacant lanes among the Milky Way stars in

Ophiuchus suggest from their appearance that not onlv
are thev due to the absence of stars, but that they are
really darker than the rest of the sky, that is, they are
probably channels in a substratum of nebulous matter.
The recent photographs obtained by Prof. Barnard show
that lanes of this nature are undoubtedly in a substratum
of some kind, and not merely a subjective effect of con-
trast in a region otherwise densely packed with stars.

The region dealt with is comprised between the limits
a = 4h. oni. to 4h. 34m. and 8=4-24° to 28^", well to the
east of the Pleiades, and shows numerous narrow, vacant
lanes, one of which is singularly well defined, and extends
for some 26m. in R.A. Another feature is a large space,
nearly devoid of stars, but containing a large nebula
which seems to suggest the possible existence of a larger
nebula of which the outlying portions are dead or non-
luminous, and therefore absorb the light of the stars
behind them.

The White Sror on Jupiter's Third Satellite.—
Referring to the w-hite spot near the north limb of Jupiter's
third satellite, observed by Senor Jos6 Comas Sold in

November, iqo6 (see Nature, No. 1942, p. 281,
January 17), Prof. Barnard directs attention to the fact

that he observed the same, or a similar, spot some four-

teen years ago, and that, as in Senor Sola's observations,
it was only seen when the satellite was following Jupiter,
i'his leads to the assumption that this feature cannot be
a true polar cap in the sense of its being at the pole, or it

would be seen with equal facility in all parts of the

satellite's orbit. Further, if this white spot is an extra-
polar marking, and is only visible in certain points of

the satellite's orbit with respect to the earth, it indicates

that Jupiter's third moon, like the earth's satellite, always
keeps the same face towards its primary.

During the observations of 1893-4, Prof. Barnard saw
a similar spot at the south limb of the fourth satellite

when that body was near superior conjunction (Astro-
nomische Nachrichten, No. 4173, p. 327, April 27).

The Meteorite fro.m Rich Mountain, North Carolina.
—The results of a minute examination of a portion of the
meteorite which was seen to fall at Rich Mountain,
Jackson County, North Carolina, " about June 20, 1903,
at 2 o'clock in the day," are given by Messrs. Merrill and
Tassin in an abstract (No. 1524) from the Proceedings of

the U.S. National Museum (vol. xxxii., pp. 241-244,
April 18).

The portion examined seemed to be the nose of a larger
mass, and weighed 668 grams. Metallic iron particles

project from the crust, and seem to have resisted the
frictional heat of the atmosphere better than did the silicate

portions. Chemical analysis showed about 7 per cent, of

iron, nearly 47 per cejit. of olivine, about 4 per cent, of

troilite, and about 40-7 per cent, of insoluble silicates.

Copper was apparently absent, and, among the compounds,
chromite was not four^, whilst a relatively large amount
of graphitic carbon was present.
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Co.\iET 19076 (Mellisu).—In No. 4174 (p. 347, May 3)
a! the Astronouiische Nachrichten, Prof. Berberich directs
attention to the great similaritv between the elements of
the orbit of comet igoyb and those of the bright comet
of 1742 as published in vol. cl.xxii. (p. 105) of the same
journal.

Prof. Barnard has discovered an image of this comet
on a plate taken on April 13, the day before the object was
found by Mr. Mellish. and a number of other American
observations are also recorded for April 14, 15, and 17 in
the same journal.

The Orbits of Four Double Stars.—Recently deter-
mined orbits of the systems off Scorpii, 5 2173, '3 3121
and ft' Herculis are given by Dr. Doberck in Nos. 4169-70
(P- .257, April 17) of the Astronomische Nachrichten. The
orbits w-cre determined by successive corrections by the
least-square method, and the computed places are com-
pared with all the available observational results

;

ephemerides extending to 1926 are also given. The periods
given by the final elements for each of the above stars
are 45-12, 4620, 35-38, and 44-20 years respectively.

The Discovery of Variable Stars.—The value of the
new method of discovering, photographically, variable
stars, by superposing a negative and a positive copy of a
similar negative taken at a different epoch, is illustrated
in Circular No. 127 of the Harvard College Observatory.
.\ plan has been started whereby the whole of the sky, as
photographed on the Harvard Map of the Sky, will' be
systematically examined for variables, and the present
circular deals with two regions already examined by Miss
Leavitt

; eight new variables were found in the one
region and six in the other. A comparison of the results
with those previously obtained shows that apparently all
the bright variables exhibiting conspicuous changes in
these two regions have now been discovered.

The Radiant Point of the Bielids.—From observations
made at Stockholm in November, 1904, Dr. Karl Bohlin
finds the radiant point of the Bielid shower, epoch
November 21-33 (M-E-T.), to have been a=-l-26°2',
5= -1-44° 10' (1900). The record of the observations and
discussion of the results appear with a chart, in No. 2,
vol. viii., of the .Istronomiska lakttagelser och Under-
sokningar a Stockholms Observatorium.

IRON AND STEEL INSTITUTE.
"T^HE annual meeting of the Iron and Steel Institute was
-' held at the Institution of Civil Engineers, West-
minster, on May 9 and 10. The proceedings opened with
the Right Hon. Sir James Kitson, Bart., M.P., past-
president, in the chair, who explained that the president,
Mr. R. .\. Hadfield, having attended to present an address
on behalf of the institute at the dedication of the building
given by Mr. Carnegie to American engineering societies,

was unable to return to England in time for the meeting.
The report of the council, which was read by the secre-

tary, Mr. Bennett H. Brough, showed that the past year
had been one of exceptional activity and progress. The
membership of the institute amounted to 2052, and the
joint meeting with the .American Institute of Mining
Engineers resulted in the presentation of so large a number
of papers that it was found impossible to compress the
minutes into the usual two volumes, and two extra volumes
were issued. The report by the treasurer, Mr. W. H.
Bleckly, showed that the financial prosperity of the insti-

tute is a matter for congratulation. The receipts amounted
to 66ioi., and the expediture to 5915!.
The first act of the new president. Sir Hugh Bell,

Bart., on taking the chair was to present the Bessemer
gold medal to Mr. J. A. Brinell, the eminent Swedish
metallurgist.

In his presidential address, Sir Hugh Bell gave a sketch
of the iron trade in the last hundred years, the subject
being chosen from the fact that the life of his father.

Sir Lowlhian Bell, begun in 1S16 and ended nearly ninety
years later, almost covered the period reviewed. The
address is a work of conspicuous literary merit, and its

value is enhanced by the addition of a carefully compiled
chronological table of the more important events con-
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nected with iron and steel during the century. A vote of

thanks to the president for his address was eloquently
proposed by Sir W. H. While and seconded by Mr.
Schneider (Le Creusot).

The first paper read was by Mr. D. Selby-Bigge (New-
castle-on-Tyne), who described the latest application of

electricity to reversing rolling-mills of high power. The
first mill of this kind was started on July 27 last at the
Hildegarde Works, at Trzynietz, in Austrian Silesia. The
mill is of 10,350 horse-power, and is provided with the
llgncr arrangement of fly-wheel converters. The discussion
was well sustained, and the rival claims of electricity and
steam were ably urged.
The secretary announced that Carnegie research scholar-

ships had been awarded by the council to C. \. Edwards
(Horwich), J. .\. \. Friend (Germany), D. M. Levy (Brad-
ford), .X. M. Porlevin (France), .A. K. K. Hiorth (Norway),
and B. Saklatwalla (India and Germany). For research
work carried out during the past year, medals were
awarded to E. F. Law (London) and Dr. O. Stutzer
(F'rciberg in .Saxony). The reports of these two candi-
dates, and the reports of P. Breuil (Paris), W. H. Hat-
field (Sheffield), and Dr. Guillet (Paris) were found to be
of sufficient merit to warrant their publication in full in

the Jonrjial of the institute.

Two papers were read by Mr. Arthur W. Richards de-

scribing processes he has adopted at the works of Messrs.
Bolckow, Vaughan and Co. for the manufacture of steel

from high-silicon phosphoric pig iron by the basic
Bessemer process, and of high-class steel from pig iron

containing chromium, nickel, and cobalt.

Prof. W. A. Bone, F.R.S. (Leeds), and Mr. R. V.
Wheeler (Warrington) read a lengthy paper on the use
of steam in gas-producer plant. The experiments were
made with a .Mend gas-producer plant with the view of

determining the influence of variation in the proportions
of air and steam in the blast upon the composition of the
gas, its suitability for furnace operations, and upon the
general and thermal efficiencies of the producers. The
quality of the gas obtained, though always good, steadily

deteriorated as the steam saturation temperature was
raised beyond 65°. An investigation of the thermal
efficiency showed that the use of steam beyond that re-

quired to saturate the air blast at 60° was not attended
by any increased economy of working, but rather the

reverse. If, however, a gas producer be regarded
primarily as an apparatus for ammonia recovery, then
undoubtedly it should be worked with the highest steam
saturation temperature consistent with the production of

combustible gas.

The paper read by Mr. F. \^. Harbord (London) is a
valuable addition to technical literature. For many years
it has been recognised that steels made by different pro-
cesses, although practically of the same composition,
varied in their tensile strength, hardness, and other
physical properties, and it has been generally admitted
that basic Bessemer steel was softer than acid Bes.semer,
and basic open-hearth softer than acid open-hearth steel.

.Mr. Harbord's paper gives for the first time systematic
experimental results defining these various differences over
a wide range of carbon content. He shows that if

engineers wish to obtain rails of equ.il hardness from the
basic open-hearth that they have been accustomed to from
acid Bessemer steel, they must permit the manufacturer
to increase the percentage of carbon to give the required
hardness, as otherwise, although the rails may satis-

factorily pass all the usual tests required by the specifi-

cation, there will soon arise, under the conditions of heavy
train-loads now customary, serious trouble due to spread-
ing heads and undue wear. American engineers, in their
standard specifications, have already recognised the import-
ance of this, and they vary their rail specifications accord-
ing to the process of manufacture.
A paper on the ageing of mild steel was read by Mr.

C. E. Stromeyer (Manchester). The Idea that steel might
go through an ageing process has been scouted, but from
the tests described the conclusions to be draw^n are that
certain steels do possess ageing qualities, that some steels
tend to improve with time, others to deteriorate; and that
as yet the process which gives results which are most in
harmony with practical experience is to plane the edges
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of two samples, to nick them with a specially prepared
chisel, and then to bend one sample at once ana tne other
after waiting .some weeks or after boiling.

Mr. .\. J. Capron (Sheffield) read a paper on induced
draught, with hot air economisers, for steel works and
blast-furnace boilers. Brieily, the system consists of in-

duced draught in combination with hot air economisers,
which utilise the waste heat from the boiler in heating
the air required for combustion. A fan is placed at the
base of the chimney and draws the gases, as they come
from the boiler, through a series of tubes which form a
heating-box or hot air economiser. The system has
already been adopted at several iron and steel works, and
is found to result in considerable economy of fuel and
absence of smoke. There is also the advantage that no
high chimney is required.

.A paper on the distribution of sulphur in metal ingot
moulds was contributed by Mr. J. Henderson (Stockton-
on-Tees). The question of the distribution of sulphur in

ingot moulds made of hiematite pig iron was recently

brought to his notice by the fact that several large moulds
were alleged to contain an excessive percentage of sulphur
out of all proportion to the sulphur contents of the pig
iron from which the moulds were made. The fact that
much more sulphur is generally found in the tops of ingot
moulds and other large castings is, or should be, well
known to all ingot-mould makers and users. Vet in spite

of this it is evident that some steel makers drill the tops
of the moulds in order to ascertain the sulphur contents,

and on the results so obtained condemn the moulds as unfit

for use in the open-hearth furnace for melting purposes
when they are scrapped. Such a method of sampling is

manifestly unfair, as the results obtained by the author
show that the excessive sulphur does not go deeper than
the first inch, and that after the second inch there is no
reason to find fault with the composition of the mould.
h paper on sentinel pyrometers and their application to

the annealing, hardening, and general heat treatment of

tool-steel was contributed by Mr. H. Brearley (Riga,
Russia) and Mr. F. C. Moorwood (Sheffield). An in-

dicator which can, in most cases, be placed exactly on
the spot the temperature of which is required to be ascer-
tained may occasionally be more serviceable than a fixed

pyrometer of a more expensive type which registers the
temperature of its immediate vicinity only. By making
the indicators from materials which clearly melt at or

above a definite temperature, and, after melting, also

contimie to show when the temperature falls to or below
that point, a simple me.ins is discovered which may claim
a place amongst instruments of precision. The authors
suggest that, for this purpose, no more suitable materials
could be adopted than well-chosen salts of the metallic

oxides.

In a paper on carbon-tungsten steels contributed by Mr.
Thomas Swinden (Sheffield), a research is described having
for its object an investigation of the influence of varying
percentages of carbon in the presence of a constant per-

centage of tungsten.

Reports on research work carried out by holders cf

Carnegie research scholarships were also presented. Mr.
P. Breuil (Paris) gave the results of a systematic investi-

gation of copper steels from the point of view of their

industrial application. Mr. W. H. Hatfield (Sheffield), in

a research on cast iron, found that there is undoubtedly
occasionally a great variation in the strength of cast irons

of the same composition as cast ; that this variation does
not appear to follow any distinct rule with regard to the
temperature of the casting operations; that a difference in

mechanical tests is generally accompanied by a difference

in the microstructure ; and that the inequalities of the

metal can be rectified by judicious heat treatment, i.e. the
irregularity need not persist after heat treatment, at any
rate under certain conditions. Dr. O. Stutzer (Freiberg,
Saxony) gave the results of an elaborate investigation of

the genesis of the Lapland iron ore deposits, showing that

the phosphoric magnetite deposits of north Sweden are
all associated with plutonic rocks of the syenite family,

and that they have been formed in a magmatic manner,
and, indeed, either as magmatic separations in situ or as
erratic magmatic segregation. Pneumatolysis has also

had considerable influence in the formation of these ores.



May 1 6, 1907] NA TURE 67

Mr. E. F, Law (I.ondon) dealt with the non-metallic

inipurities in steel. His paper is the result of an examin-
ation of more than one hundred steels. The impurities

have been considered as consisting of five in number,
namely, iron sulphide, manganese sulphide, iron silicate,

manganese silicate, and iron oxide. Iron sulphide very

rarely occurs in commercial steels, and is therefore not
considered at length. Manganese sulphide is always
present in steel, and is usually harmless. The only
instance in which it has been found to exert injurious

influence on the quality of the steel is when it segregates
with phosphide of iron in the form of " ghosts." Silicates

of manganese and iron are frequently found in steel, and
are highly injurious to the quality of the metal. In large

forgings they sometimes occur in considerable masses,

but in rolled steel they are distributed throughout the

mass. In either case they are responsible for many
failures. No indication of their presence is afforded by
ordinary commercial means, and they can only be detected

under the microscope. Oxide of iron frequently occurs in

Bessemer steel. It occurs in a tinelv divided state, and
there is evidence that it is soluble in steel. .\s a general
rule, steels which on pickling evince a tendency to blister-

ing are high in oxygen. The effect of hydrogen on steel

containing oxide is discussed, and experiments were made
with the view of determining the temperature at which the

oxide is reduced. The results of these experiments tend
to show that the oxide is reduced at loo" C. Iron oxide
differs from other impurities present in its electrical

behaviour, and the influence of this difference on the

corrosion of iron and steel is discussed. It has been found
that the presence of oxide accelerates corrosion, and
corrosion of welded iron affords an illustration of this

action. Other instances of the effects of the presence of

oxide may be found in the pitting of boiler plates and
tubes.

The last paper on the programme dealt with the nomen-
clature of iron and steel. This is the report of an in-

fluential committee of the International .Association for

Testing Materials which was presented by Prof. H. M.
Howe (New York) and Prof. \. Sauveur (Harvard) at the

Brussels congress of that association. It was then pro-
posed that the report be submitted to the Iron and Steel

Institute for consideration, and the secretary will be
pleased to receive written comments for publication in the

journal.

The meeting concluded with the usual votes of thanks to

the Institution of Civil Engineers, proposed by the presi-

dent and seconded by Sir John Alleyne, and to the presi-

dent, proposed by Mr. G. Hawksley and seconded by Mr.
Saladin (Le Creusot).

On Friday evening the annual banquet was held, with
the president in the chair. Four hundred members were
present, and the speakers were the Austrian Ambassador,
the Swedish Minister, Sir James Kitson, Mr. Yves Guyot,
Admiral Sir Cyprian Bridge, Sir C. E. Howard Vincent,

Lord Justice Fletcher Moulton, and Mr. Robert Hammond.

CHIM.EKOW FISHES.
A MEMOIR on " Chima;roid Fishes and their Develop-^ ment," by Prof. Bashfnrd Dean, has been issued as

Publication No. 32 of the Carnegie Institution of

\Va.shington. It begins with a short review of the re-

searches in comparative anatomy and palneontology, which
led to the view that chima;roid fishes are the most primitive

vertebrates or the least modified descendants of the

[
ancestral cranium- or jaw-bearing vertebrate ; that,

although shark-like, they are nevertheless widely distinct

I from the shark ; and that altogether they represent a

I
lower plane in piscine evolution.

Admitting the importance of the grounds on which these

conclusions were based. Prof. Dean refers to the in-

complete nature of the evidence. The material at the dis-

Iposal of investigators was inadequate for the solution of

the great morphological problems involved, and especially

embryological material was extremelv scanty or absent.

The author himself failed for several vears in his efforts

to obtain satisfactory materials, until his attention was
directed by President Jordan to the vicinity of the Hopkins
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Marine Laboratory at Monterey as .i promising locality
for collecting Cbimaera collici. Under the guidance of a
Chinese fisherman, Ah Tack Lee, who not only possessed
a perfect knowledge of the Chimaera grounds, but proved
to be a keen observer of the habits of the fish, the author
obtained hundreds of specimens of the adult fish and of
ova. Such of the latter as were not required for immediate
examination were placed in a case, which was then sunk,
attached to a buoy, in water of about five fathoms, to
obtain the much needed series of developmental stages.

After having given an account of the habits and mode
of propagation of the Californian Chimfera, the author
enters into a full description of its egg and capsule in

comparison with the ova of other Chimaeroids. This is

followed by a detailed account of the various stages of

development of the embryo and of the post-larval growth
of the fish. Next the relationships of fossil Holocephales
;u'e considered. In the chapter on organogeny, the dis-

cussion of the obscure problem of the development of the

dentition and of the homologies of its component parts

in living and extinct forms will be studied with particular

interest.

Anatomical, embryological, and pal.xontological evidence,

then, appears to the author to be unmistakably in favour
of Chimaeroids being widely modified rather than primitive

forms. The recent forms retain less perfectly the general

characters of the ancestral gnathostome than do living

sharks. On the other hand, they have retained several

characters of their Pal.'eozoic Selachian ancestors which
modern sharks have lost. The ancestral Holocephali

diverged from the Selachian stem near or even within

the group of the Palaeozoic Cestracionts, and the many
features of kinship retained by the recent Chimaeroids and
Cestracionts distinctly point at this line of evolution.

The memoir is illustrated by 144 excellent text-figures

and eleven plates.

BRITANNIC GEOLOGY.
"PEW teachers have utilised the study of our own islands

to greater advantage than Dr. Joseph H. Cowham,
of the Westminster Training College. For thirty years

past he has led his pupils over the varied country south

of London, and the present writer is one of those who
became pleasantly acquainted at an early date with his

interest in scenery and his keenness for the details of

a landscape. Dr. Cowham has published in " The School

Journey " (.Simpkin Marshall, pp. 80, price is.) an account

of his methods, illustrated in the country between Croydon

and Godstone ; Mr. G. G. Lewis, a former pupil, describes

an excursion in the Greenwich and Woolwich area ; and

Mr. T. Crashaw, another pupil, shows how a class may
study erosion and deposition in river-courses on the banks

of the Calder, in Lancashire. These expeditions appear

to be wisely accepted as part of the regular school curri-

culum, instead of being relegated, as sometimes happens,

to the holidays. Their effect in bringing together teacher

and taught is rightly insisted on, and cannot be exagger-

ated ; and the feelirig is early engendered that the class-

instruction in geography relates to something real and

natural, which any eye can see and any willing brain can

comprehend.
It is to such teachers, and to their pupils in later

vears, that the long-established Geologists' .Association

especially appeals. In part x. of its Proceedings

(November, iqo6, Stanford, price is. 6d.) Mr. R. S.

Herries describes the geology of the Yorkshire coast

between Redcar and Robin Hood's Bay, which was the

scene of the long excursion of iqo6. Especial interest here

attaches to the estuarine representatives of the Middle

Jurassic series, with Equisetum coUimnare " found upright

in the sandstones as it originally grew," and to the zoning

of the Lower Jurassic by the abundant ammonites. The
valuable " Sketch of the Geology of the Birmingham
District," bv Prof. Lapworth, with a contribution on

petrology by Prof. Watts and one on the glaciers by

Mr. W. Jerome Harrison, has now been reprinted from

the Proceedings of the Geologists' Association for iSqS

(Cornish Bros.', Birmingham, pp. viii-Fi04, price 2s. net),

and will serve as a guide for generations of students in
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ihe Midlands. The region includes exposures of the

famous Permian boulder-beds (pp. 60-64), °" which we
should now like the opinion of some South African

geologist.

The Geological Survey of the United Kingdom, which
is intent on bringing the knowledge of our own islands

up to date, issued two memoirs, with accompanying colour-

printed maps, at the close of 1906. In one, Mr. W. A. E.

Ussher describes the country between Wellington and
Chard (Memoirs of the Geological Survey, " Explanation

of Sheet 311," pp. vi4-68, price is. 3d.). The map.
Sheet 311 of the new series, centres in the interesting

watershed of the Black Down Hills, where the streams

running south and west have cut through a plateau of

Cretaceous rocks into the underlying Trias. The west-

ward extension of the Selbornian beds (largely of .\lbian

age) beyond the Rhtetic and Jurassic, and their striking

unconformity with these earlier strata, form interesting

features in the map. The " clay with flints " appears for

the first time in this region as " in part Eocene." The
dilTiculty of selecting colours for superficial deposits which
will suit all areas of our complex island is seen in the

resemblance between " valley gravel and rainwash " and
Triassic strata. In the index, however, this resemblance

the greenstones. The post-Carboniferous earth-movements
h.-ive produced conspicuous cleavage and cross-cleavage in

the Devonian shales of Watergate Bay, whereby the
original bedding is at times entirely lost. Plate iii. is here
reproduced, as a particularly beautiful example of
cleavage-planes with secondary puckering, and no trace
of true stratification.

The Geological Survey of Ireland has issued a memoir
on " The Geology of the Country around Limerick," by
Mr. G. W. Lamplugh and the staff of the Survey, as
constituted at the time of its transfer to the Department
of Agriculture and Technical Instruction (Dublin, 1907,
pp. vi-|-i20, price 2s.). The drift edition of parts of
Sheets 143 and 144, forming a special colour-printed map
with Limerick nearly in the centre, is issued simul-
taneously, price IS. 6d. The area is largely covered by
Boulder-clay, but includes e.xposures of the interesting
volcanic and intrusive rocks that are here associated with
the Carboniferous Limestone. The seven photographic
plates by Mr. H. J. Seymour illustrate all the important
rocks of the district, and include a good example of beds
of limestone carried bodily forward in Boulder-clav from
the area surveyed by the author of the plate, "fhough
the main object of the memoir was the description of the

superficial deposits, a number of new
observations on the underlying rocks
have been added by Mr. Kilroe. The
same writer has dealt with the
economic geology, and particularly

with the soils and subsoils.

Puckered slate shi n-slip, rioilh-end ul" Watergate bay, Newquay, Cornwall

is greater than in the actual map. In the memoir we
touch the work of many previous writers, including

De la Beche and I-'itton, and have the advantage of the

views of Mr. Jukes-Browne on the correlation of the

Cretaceous series.

In the second memoir (" Explanation of Sheet 346. The
Geology of the Country near Newquay," pp. iv-(-i32,

price 3s.), Messrs. Clement Reid and Scrivenor describe

an area in which the interest ranges from the Pliocene

outlier of Saint Agnes to partly abandoned tin and
copper mines. The close relation between the lodes and
the nietamorphic aureole of intrusive granite is at once
obvious on the map. The economic section and appendix,

the latter by Mr. D. A. Macalister, justly occupy forty-

eight pages of the memoir. The granite cuts rocks of

Lower Devonian age, which are now coloured on the

map in tints of grey. The old familiar brown colour
appears in the area of beds, now known to contain

Pteraspis, near St. Mawgan, above which undoubtedly
marine strata prevail. Interesting veins containing
axinite are described by Mr. Flett in association with
certain intrusive greenstones. They are attributed to
" pneumatolytic " action, such as promoted the formation
of tourmaline in other places, and are thus connected with
the intrusion of the granite. These garnct-axinite-augite-

epidote veins are held to have occurred where lime-silicates

or patches of impure carbonate of lime were provided by
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THE COATS OBSERVATORV,
PAISLEVA

T^HIS observatory, the establishment
and maintenance of which are

entirely due to the munificence and
public spirit of the Coats family, is

situated about seven miles to the west-
ward of Glasgow. From a meteor-
ological point of view it occupies a
vrry important position, being in the

path frequently taken by the storms
coming from the .Atlantic Ocean.
The observatory is now fully equipped
with ordinary and self-recording

meteorological instruments : there was,
however, at first no intention of carry-

ing on meteorological work, but Mr.
Thomas Coals before his death, in

October, 1883, having provided a
standard barometer and therinometer,

the committee of management after-

wards supplied other instruments, and with those observ-

ations were regularly taken morning and evening. The
records are preserved by the Paisley Philosophical

Institution ; readings have been transmitted monthly

to the .Scottish Meteorological Society, and the results

are also separately published by the institution. The
observatory was originally established for astronomical

purposes, and was placed under the care of the Philo-

sophical Institution. .Mr. Thomas Coats generously offered

to relieve the society of all expense in the matter, and to

provide a suitable building, and he expressed the hope
that the establishment would " prove a stiinulus to interesr

the rising generation of the town and neighbourhood in

the study of astronomy—a science little understood among
us, but which may, under the leading spirits of our Philo-

sophical Institution, brconie a subject of instruction that

will be eagerly sought after." Ho endowed the institu-

tion with the sum of 2000!. in trust, and the observatory

was opened to the public on October 1, 1883. We are

indebted to the Philosophical Institution for the accom-
panying il!';stration of the observatory.

The original design was enlarged by the founder, who
supplied a transit instrument, clocks, &c., and after his

death his representatives intimated their desire to render

the equipment still more complete, and added another

1 "The Coats Obs:rvatory, Pahley ; its Hisfry and Equipment." By
Rev. A. Henderson. Pp. 48. (Paisley : J. and E. Barlake.)
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;ooci/. to the endowment fund. The necessary alterations
to the buildings were carried out at the expense of Mr.
James Coats, who between 1S92 and 1898 increased the
fund by booo/., making it lo.oooi. in all, and also made
important additions to the equipment. Milne and Ewing
seismographs, magnetometers, and other instruments were
also ordered, rendering the observatory one of the most
compietelv furnished in the kingdom. The seismographic
observations for the year 1906 show that eighty-two earth
movements were recorded.

Tfie following results, taken from the meteorological
observations for the twenty-two years 1885-1906, are
interesting :—highest reading of barometer 31.002 inches,
on January 9, 1896 ; lowest, 27'584 inches, on December
8, 1886; ma.ximum temperature, 8S°-6, on September i,

1906 : lowest, 4°-8, on February 10, 1S95 (i^-o was quoted
by the institution on January 17, 1881). The mean
annual rainfall is 3829 inches, the average number of
rain-days being 212 ; the rainfall in 1903 was 6957 inches,
and in 1896 only 24-45 inches. Polar winds prevail, on

appointment of a reader in fcn-stry for a period of five
years from October i, 1907. The annual stipend is 400;.
Candidates are requested tu send in their applications, with
such testimonials as they think lit, to the Vice-Chancellor
on or before July 15.

The syndicate appointed to obtain plans for the extension
of the Cavendish Laboratory has obtained tenders from
nine firms. The lowest tender, 7135!. (including a pro-
visional sum of 500/. for the cost of heating), was that of
Mr. W. .Sindall, of Cambridge. The syndicate now re-
commends that the Vice-Chancellor be authorised to accept
the tender of Mr. .Sindall. The cost of this extension will
be largely met by Lord Raylcigh's munificent gift to the
University of the Nobel prize.

The syndicate appointed to obtain plans for the extension
of the chemical laboratory has laid its scheme before the
Senate. It is proposed to fill in the gap which now exists
along Pembroke Street between the medical school and
the existing chemical laboratory with a three-storied build-
ing. This will provide for a large increase to the

The Coals Obs. ilory, Paisley.

an average, on 131 days, and equatorial on 206 days in

the year.

The meteorological observations have from the beginning

been taken by the curator, Mr. Donald Maclean, formerly

assistant to Prof. Grant, at the Glasgow Observatory.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

CAMnRiiiGE.—Dr. A. Hill has announced his intention of

resigning the mastership of Downing College some time
during the long vacation. Dr. Hill succeeded the late Dr.
Burkitt some nineteen years ago. He is lecturer in

advanced human anatomy, and is the sole representative
of medicine and natural science amongst the heads of

houses.
The general board of studies will shortly proceed to the
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elementary laboratory, a number of s[niiller laboratories,

and a lecture-room to seat 150 students. The cost is

estimated at 13,500/., and in view of the facts that in the

last three years the average attendance at the Liniversity

laboratory has increased from less than 200 students to

more than 300 a term, and that Gonville and Caius College

proposes to close its laboratory next summer, the build-

ing of the extension is urgent. The syndicate learns with
regret that Prof. Liveing, who was elected in 1861, pro-

poses to vacate the chair of chemistry some time next year.

During the forty-six years he has been professor, the study

of chemistry has made great advances in the University.

Under his care and control the new chemical laboratory

was built in 1S87. The success which has attended the

school at Cambridge is largely due to his untiring energy
and his unselfish devotion to his subject.

The Common .Seal of the Lniversity has been affixed

in the presence of the Vice-Chancellor to ;—(i) the certifi-
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cate of appointment of Prof. Seward to represent the

I'niversity at the celebration of the 300th anniversary of

the death of Ulisse Aldrovandi to be held al Bologna in

June; (2) the address to the Royal Swedish Arademy of

Sciences, Stockholm, in honour of the commemoration of

the bicentenary of the birth of Linna>us to be held at

Stockholm in May ; (3) the certificate of appointment of

Mr. K. Darwin to represent the I'niversity at the celebra-

tion of tlie bicentenary of the birth of Linna;us to be held

at Stockholm in May ; and (4) the certificate of appoint-

ment of Dr. Harmer, Mr. \V. Bateson, and Mr. A. E.

Shipley to represent the University at the seventh Inter-

national Zoological Congress to be held in Boston in

August.

Manchester.—Mr. H. Bateman has been elected lo the

readership in mathematical physics, endowed by Prof.

Arthur Schuster to encourage research in mathematical

physics, and to which we recently directed attention

(Nature, January 24, vol. Ixxv., p. 3nq). Mr. Bateman
is a fellow of Trinity College, Cambridge, and was senior

wrangler (bracketed), iqoj ; Smith's prizeman, 1905. He
has already published a number of important mathematical

contributions. His work in this new post will be followed

with interest.

Prof. Ernest Rutherford, I'.R.S., is to arrive from

Montreal on May 24.

A new departure has been made in the publication of a

special prospectus of advanced studies in the faculties of

arts and .science. A brief account is given of the provision

for research in the different departments, as also of the

courses of lectures, arranged for the session 1007-8, suit-

able for post-graduate study. It is hoped in future years

to extend the scope of this prospectus so as to give a more
extensive record of the resources of the University for

advanced study and research.

Mr. C. G. Hewitt has been appointed to the recently

founded lectureship in economic zoology.

Oxford.—The following is the text of the speech

delivered by Prof. Love in presenting Prof. A. Graham
Bell for the degree of D..Sc. honoris causa on May 2 :

—

Adest Alexander Graham Bell, origine quidem Scotus,

diu aoud .'Vmericanos scienti.ie promovendse dux et auctor

probatissimus. Qui vir cum primo Physiologia? Professor

esset, dum surdidatis causas et naturam diligentissime

expendit, instrumenta quac'dam arte exquisita eflfinxit

quibus surdi audientium more clara voce loqui docerentur :

ita mis^rorum qui hoc incommodo laborant a?gritudines

aliaua ex parte relevavit. Idem mox longius progressus

latiorem apud homines gloriam adeptus est. Hie ille est

qui miraculum illud excogitavit, usu cotidiano iam
notissimuin, ut ip^a loquentis verba et vivam hominis
voccm super montes altissimos et flumina latissima per

jmmensos terrarum tractus et sub ipso Oceano trans-

mittere et, ut aiunt, rrjAf (t>a>i>f7i' possemus. Virum
igitur iure laudamus cum doctrina turn repertis prajclarum,

qui non solum mortalium commodis naturae vim inservire

coegit sed miseris et ma;rentibus malorum solamen
obtulit.

In a Convocation held in the Sheldonian Theatre on
Saturday, May 11, Lord Curzon was admitted and installed

as Chancellor of the University. .After his installation he
conferred the honorary degree of D.C.I^. on the Hon.
F. R. Moor, Premier of Natal.

An election to the Philip Walker studentship in pathology
will be made in October next. The studentship is of the

value of 200/. a vear for three rears. Candidates mav be
of either sex. and need not be members of the University
of Oxford. They are asked to send in their applications,

with three testimonials, to the Registrar of the University

by September 14.

The British Medical Journal announces that Prof.
August Bier, of Bonn, has accepted a call to the chair
of surgery in the L'niversity of Berlin, vacant by the death
of Prof. Ernst von Bergmann.

The first annual conference of the .Association of
Teachers in Technical Institutions will be held in Leeds
on May 23, 24. and 25. On Friday, May 24, the follow-
ing papers will be read :—(i) Notes of an educational
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visit to the United States of Ainerica. H. Ade. Clark;
(2) the preliminary training of technical students.
Barker North ; (3) syllabuses and examinations as applied
to building subjects, J. Fitzgerald. Excursions, social
meetings, and visits 10 works will form an attractive part
of the meeting.

The Royal College of Surgeons in Ireland has sanctioned
two post-graduate courses to be held annually in Dublin
hospitals during the summer. The first course will extend
from June 10 to July 2, and the second from September 23
to October 15. The object of these courses is to render
available the whole of the clinical material in Dublin for
the post-graduate student, so that he may see as much as
possible during the brief time at his disposal. Ten general
hospitals are included in the list of institutions at which
the student may work, as well as hospitals devoted to

special subjects. The tickets for the courses adinit to the
ordinary clinics of all the hospitals, as well as to the
special work of the course. Further information can bt
obtained froin, and all applications should be addressed to.

Prof. Eraser, Royal College of Surgeons, Dublin.

Judged in the light of the results of recent examin-
ations of t'ne Punjab L niversity, the study of science does
not seem, says the Civil and Military Gazette, to be
making much headway in the Punjab. Many years ago
the Punjab University arranged a faculty of science with
the usual matriculation, intermediate, and bachelors
degree tests. .A few years ago an additional lest wa^
established, viz. that for the degree of master. In 1907,
v.hilst 354(5 went up for the matriculation examination in

the faculty of arts, only fifty-eight appeared in the similar

examination in the faculty of science. Thirty-seven went
up for the interinediate examination of the science faculty

against 674 who appeared in the same examination in the
faculty of arts; whilst the number of candidates in the
B.A. e.Kamination was 341, only thirteen went up for the
same examination in the faculty of science. This com-
parative neglect of scientific studies is much to be re-

gretted, especially in India, where the object of university

education is to effect a combination of the highest results

of Western culture and science with the learning of the

East.

SOCIETIES AND ACADEMIES.
London.

Royal Society, March 7.
—" Electiic Furnace Reactions

under High Gaseous Pressures." By R. S. Hutton and

J. E. Petavel.
Two steel chambers of 20 litres and 2 litres capacity

respectively provided with valves, windows, and insulated

electrode holders have been constructed and employed at

working pressures up to 200 atmospheres. Inside these

pressure vessels any desired arrangement for arc or resist-

ance heating is mounted.
Apart from the infiuence of- pressure, which was the

primary object of the investigation, special attention was
paid to the effect of the nature of the gaseous atmosphere
upon the reactions.

Sotne measurements were made of the electrical con-

stants of carbon and inetal arcs in different gases at high

pressures, and the rate of oxidation of heated metals was
also considered. With a charge of 10 kilos, of lime and
carbon the preparation of calcium carbide was studied in

atmospheres of carbon inonoxide, coal gas, and hydrogen
under reduced and high pressures. Contrary to expect-

ation, no unfavourable influence of carbon monoxide upon
the yield was noticeable, the back reaction being limited

to the surface.

Silica fused under pressure exhibits a marked decrease

in vaporisation, but no appreciable increase in fluidity

and transparency. The production of carborundum under
pressure is much limited, owing to this decreased volatility

of silica.

The authors, as a result of a long, detailed, investigation

of the reduction of alumina, conclude that this oxide is

reducible bv carbon at all temperatures above the melting

point, but the metal is set free in the form of vapour, and
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can only be collected if it be protected from reaction with
carbon monoxide.
Having overcome the difficulties of maintaining an

electric arc in highly compressed air, it is shown that

the production of oxides of nitrogen exhibits an increased

eiliciency attributable to pressure.

Linnean Society, April l8.—Dr. A. Smith Woodward,
F.R.S., vice-president, in the chair.—The cecological

functions of stolons and cleistogamous flowers : J. C.
Shenstorte. The author pointed out the advantages to

the plants by . the colony-forming habit, such as its more
certain pollination and greater power of holding its own
against competitors, instancing as examples BelUs
percnnis. Thymus Serpyllum, and Mcrciirialis percnnis.

Further examples were dwelt upon in the cases of Urtica
dioica, Adona Moschatellina, and the violets, Viola

odorata and I', caniiia, where both stolons and cleisto-

gamous flowers cooperate in keeping the colonies compact.
—The conservation of existing species by constitutional or

physiological variation giving greater power of adaptation
without perceptible change of structure : A. O. Walker.
The author referred to a supposed case of two healthy men
going to an unhealthy climate : one, proving immune to

the local diseases, might conceivably transmit that quality

to his children ; the other, falling a victim to the climate,

would leave no descendants. .As instances he brought
forward the case of Crcpis laraxacifoUa, long known in

Wales as a rarity, w'hich in i8g6 onwards became
extremely abundant at Colwyn Bay. He considered that

this might be accounted for by a different variety, morpho-
logically identical, yet physiologically distinct, having been
introduced, which, by its ability to adapt itself to its

surroundings, had rapidly extended its area of growth.
.Another case was of Cardawiiic pratcnsis, usually stated

to grow in inoist meadows, which is accurate as regards

North Wales, but in Kent its favourite habitat is coppice

woods, the second year after cutting the undergrowth.
It is frequent on dry banks, on masses of roots of trees

or shrubs, probably as .xerophilous a station as could be
imagined.—.An aberrant Coccid : Hugh Scott. The
species of Coccid, or scale-insect, described was found at

the northern border of the .Algerian .Sahara by Mr. J. J.

Lister.—Some results of inoculation of leguminous plants :

Prof. W. B. Bottomley. In May, 1906, experiments
were begun ; tares, Vicia saliva, were chosen, and inocu-

lated seeds set in sterilised sand, to which the requisite

potash and phosphate salts had been added. .A second
set of pots were prepared with untreated seed, but besides

the potash and phosphate, nitrate of soda proportionate

to 2 cwt. per acre was added. In the last week of July
the results were tested and found to be :—tares, with
nitrate of soda, yielded 1-92 per cent, nitrogen ; tares,

inoculated, yielded 307 per cent, nitrogen, showing that

the latter contained more than 50 per cent, more nitrogen

than those grown with nitrate of soda, the food value
being correspondingly increased. Specimens of field crops
were obtained from Scotland to check these results, in

.September, and the three experimental plots proved :

—

Section .A, no nitrogenous manure, 3-41 per cent, nitrogen
;

Section B, nitrate of soda, 3.75 per cent, nitrogen

;

.Section C, inoculated, 4-04 per cent, nitrogen. Here the

differences are less, due to the fact that farm soil invariably

contained a certain number of the nitrogenic bacteria,

which accounted for these results. Section B showed a
yield of 9 tons 8 cwt. per acre, and Section C (inoculated)

show-ed 12 tons 5 cwt. of fodder.

Chemical Society, May 2.— Sir William Ramsay, K.C.B.,
F.R.S., president. In the chair.—^The chemical action of

the radium emanation, part i., action on distilled water ;

Sir \V. Ramsay. The action of the einanation alone on
water decomposes it into explosive gas, mixed with excess

of hydrogen ; it has been shown that the emanation, when
mixed with explosive gas, causes re-combination, and the

rate at which the decomposition of w'ater takes place has
been measured. The reason of the excess of hydrogen has
not yet been elucidated.—Freezing-point curves of the

menthyl mandelates : .A. Findlay and Miss E. M.
Hickmans. From a study of the freezing-point curves
for mixtures of /-menthyl /-mandelate and /-menthyl

i/mandelate, it is found that /-inenthv! c-mandelale exists

as a definite, partially racemic compound having a stable
melting point of .S3°.7. It w-as also pointed out that other
freezing-point curves indicate the existence of true
racemates in the liquid state.—The constitution of homo-
eriodietyol. .A crystalline substance from eriodictyon
leaves ; F. B. Power and F. Tutin. Homo-eriodictyol,
CisHnOj, is isomeric with hesperitin, and similar to the
latter in many of its properties, contains one methoxyl
group, yields a tetra-acetyl derivative, and is hvdrolysed
by aqueous potassium hydroxide to phloroglucinol and
ferulic acid. From these results it is concluded that homo-
eriodictyol must possess the following constitution,

OH
HO(^ ^ CH:Cn.CO.-^ \0H.

MeO. ' OH
Eriodictyol, C,,H,30, (m.p. 267°), a crystalline substance,
which was also isolated by the authors from eriodictyon
leaves, contains no methoxyl group. Homo-eriodictvol is

probably a methyl ether of eriodictyol.—The relation
between valency and heats of combustion. Preliminary
note : G. Le Bas. The heat of combustion of a substance
may be regarded as made up of (a) an absorption of heat
due to the dissociation or decomposition, and (6) an evolu-
tion of heat due to the coinbination of the isolated atoms
with o.xygen. .A study of molecular heats of combustion
reveals the following law, which appears to be generally
valid. The heat of combustion of an organic compound
is equal to the heats of combustion of its possible dis-
sociation products. The factor (a) is negligibly small as
compared with (b). The heats of combustion of organic
compounds in most cases are found to be the same as
those of saturated and unsaturated hydrocarbons and
hydrogen, or of mixtures of these. Similarly the factor
(a) is negligibly small as compared with (fc) in the case
of the saturated and unsaturated hydrocarbons, and there-
fore their heats of combustion are sensibly those of their
isolated atoms, pb(s an excess for the latter, owing to

unsaturation. These relations lead to a second law which
applies to all the hydrocarbons. The molecular heats of
combustion of the hydrocarbons arc proportional to their
valency numbers.—The velocity of hvdrolysis of aliphatic
amides by alkali : J. C. Crocker and F. H. Lowe. The
reactions of the aliphatic amides with sodiuin hydroxide
are shown to follow the bimolecular relation

K =£^a•
where as is the degree of dissociation of the alkali.—The
addition of iodine to acetylenic acids : T. C. James and
J. J. Sudborough.—The chemical changes induced in

gases submitted to the action of ultra-violet light : D. L.
Chapman, S. Chadwick, and J. F. Ramsbottom. Dry
carbon dioxide is decomposed by ultra-violet light. The
rate of contraction of a mixture of carbon inonoxide and
oxygen is practically independent of the degree of
desiccation of the gases, due to the fact that, though the
presence of moisture causes the rate of formation of carbon
dioxide to rise, it results in an equivalent reduction in the
yield of ozone.—.Studies of the pcrhalogen salts, part i. :

C K. Tinkler.—The interaction of cyanodih}-drocarvonc,
aniyl nitrite, and sodium ethoxide : .A. Lapworth and
E. Wechsler.—Contributions to the chemistry of oxygen
coinpounds, li., the compounds of cineol, diphenvlsulph-
oxide, nitroso-derivatives, and the carbamides with acids

and salts : R. H. Pickard and J. Kenyon.

DfBLIN.

Royal Dublin Society, April 23.— Prof. J. A. McClelland
in the chair.—Pleochroic halos : Prof. J. Joly. The paper
is descriptive of more extended observations on the sub-
ject. Both in cordierite and biotite the halos attain a
like maximuiTi radius, and appear only formed around
strongly radio-active enclosures. Their origin appears to

be referable to some action of the a rays. In the
radial dimension it is found to agree with Rutherford's
measurements of the effective range of these rays in inatter

of similar density.—The quantitative spectra of barium,
strontium, calcium, magnesium, potassium, and sodium :

Dr. James H. Pollok and .\. G. G. Leonard. The
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authors showed photoj^raphs of the spark spectra of solu-

tions of these elements, using gold electrodes in the

manner described in a previous paper, and the progressive

disappearance of the lines on continued dilution was noted,

the lines surviving with i per cent., oi per cent., o-oi per

cent., and o-ooi per cent, of the element being tabulated.

The paper is part of a scheme of work designed to facili-

tate the use of the spectroscope in its application to

ordinary analytical work. The residuary or most per-

sistent lines of an element are not necessarily the most
intense as ordinarily tabulated, and when only a small

quantity of an element is present it is only those residuary

lines that show, hence the importance of their determin-

ation.

Paris.

Academy of Sciences, ^ny 6.— V[. A. Chanveau in the

chair.—Study of the variations in the solar radiation : H.
Oeslandres. .After a discussion of the existing state of

knowledge in this subject, the author concludes that the

continuous study of the distribution of brightness over the

surface of the sun should be organised with great care
;

if it does not furnish the intensity of the variation of the

radiation, it shows the e.\istence of this variation, or at

least the existence of important disturbances, in a certain

and rapid manner.—An extension of the Friedel and Craft

reaction : .\. Haller and A. Guyot. A description of the

use of aluminium chloride in the condensation of secondary
amines and numerous organic substances. Among the

reactions studied are indigotin and dimethylaniline, benzil

and dimethylaniline, orlhodibenzoylbenzene, ethylphenyl-

glyo.xylate, benzophenone, isatin, all with the same base,

and other condensations with diethylaniline.—The zoo-

logical position, the affinities and development of Peneides
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Hinrichs. A re-calculation of the analytical determin-
ations of Baxter, from which the value 8o-oo is obtained
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perimental data, the author concludes that the gas con-
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^-Inactive dilactic acid : E. Jungrfleisch and H.
Godchot.—Decahydronaphthylketone-a and decahydro-
naphthylamine-a : Henri Leroux.—The origin of serpen-
tine and the crystallophyllian series of Aveyron and Gard :

Jules Berereron.—The culture of the forage Leguminos.-c :

J. Dumont and Ch. Dupont.—Sucrase in musts of apples
and ciders : G. Warcollier.—The nuclear evolution of the
schizonte of Agg^rci^ixta Ebcrthi : L. Legrer and O.
Duboscq.—The origin of the zonal anodian blastoderms :

Jan Tur—Researches on the labic activity of the gastric
mucus and on the supposed specific labogenic action of

milk : Maurice Oehon The re-establishment of the
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MENDELISM.
Mcndclisni. By R. C. Punnett. Pp. vii + 84.

(Cambridge : Macmillan and Bowes ; London :

Macmillan and Co., Ltd., 1907.) Price 2s. net.

A SECOND edition of Mr. Punnett's" Mendelism "

lias followed tlie first after an interval of two
years. The book gives a very good account of

Mendelian worl<. Lssuing as it does from Cam-
bridge, the source of by far the greater part of the

Mendelian discoveries of the last six years, it is the

most authoritative account of this subject, and as it

is eminently readable it is the very book for anyone
who wants to know what Mendelism is. It is cheap
and of a very convenient size, and we cannot suppress

an expression of our admiration for the beautiful

purple colour of the cover of the second edition.

At the same time, no good can be done by refusing

to face the fact that the truth of the Mendelian
doctrine is not universally admitted. No one denies

the extraordinary interest of these discoveries. He
must be a very callous man who is not fascinated by
the way in which the proportions 9:3:4 and 9 : 7
and the phenomenon of reversion in certain cases

have all been brought into line. But we hold that

he must be a very rash man who accepts without

further question the doctrine of gametic purity. Yet
it is just in the sphere of interpretation that

Mendelians are so certain. Once in this sphere, we
can no longer be guided by facts—if we were dealing

with facts we should be in the sphere of discovery

—

but by "such things as our mind conceives." And
one's attitude should be one of continual, unceasing,

and active distrust of oneself. The attitude of the

Mendelian is different from this. He may reply that

he is only triumphant about his discoveries; but we
must remember that there is no fixed criterion by

which we can say where discovery ends and inter-

pretation begins ; and we must be careful not to

hesr the question by defining discoverv as that about

which there can be no doubt.

There are those who deny the theory that the germ
cells of an extracted recessive are pure in respect of

the character of the organism which contains them,

and who assert that the characters of the hybrid

which produced it are not absent from, but latent in,

those germ cells. If this were discovered to be the

case, it would be regarded as a demonstration of the

falsity of the doctrine of gametic purity by everyone

who was not a Mendelian. But we should strongly

condemn the proclamation of such a conclusion, be-

cause we think it is high time that the spirit which

derives satisfaction from the victory of one opinion

over another should be swept from science. There

is no place for the party system in science ; because

it tends to make the triumph of truth the main object

and truth itself a secondary one. We are not arguing

that Mendelian theory is untrue, but that the attitude

of anyone daring to say of anything " this is true
"

should be apologetic rather than victorious.

There is another and a larger point of view from
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which we may examine the Mendelian position : it is

that which refers to the relation between the
Mendelian and the material with which he deals.
The differences between biomctrician and Mendelian
have been due partly to the fact that these two sets
of workers have dealt with different sets of facts.

But we are concerned with the difference between
their attitudes to the same classes of facts, and with
the paradox that in spite of this difference they both
claim to have introduced exact methods into biology.
How is it that the two schools which claim to have
introduced the exact method into the study of biology
are not at peace? What is the relation between the

methods of the two schools? One author attempts
to express the difference in the statement that the
Mendelian deals with units and the biometrician with
masses, and illustrates this view by saying that the
difference between the relation of the biometrician

and that of the Mendelian to the units with which
they deal is the same as the difference between the

relation of the physicist and that of the Maxwellian
demon to the units (the atoms) with which they deal.

The physicist and the biometrician deal with them in

masses. The demon and the Mendelian deal with

them separately. It is striking testimony to the

callousness of biologists to general discussion that it

has never been pointed out that this comparison,

though plausible, is based on a fallacy. To anyone
who tries to take a broad view of the matter, the

truth or falsity of the statement (repeatedly made by
Mendelians) that the biometrician deals with masses
while the Mendelian deals with units is the most
interesting question presented by this whole subject.

For if the Mendelian really does deal with units

while the biometrician deals with masses composed

of these units, and if the Mendelian sets out with

the object of enabling himself to predict what will

be the result of a given union, and succeeds, while

the biometrician starts on the assumption that a

knowledge of the ancestry of a given pair does not

enable him to predict the character of its offspring,

there is little to be said for the " application of exac*

statistical methods to the problems of biology."

But is it really true that the Mendelian deals with

the units of which the biometrician 's masses are

composed? We believe not. In order to see what
the real state of affairs is we must try to begin at

the beginning. The difference between the two-

schools lies in the difference between their respective

attitudes to natural phenomena. The biometrician

says, " We look at them as close as we can and

we see nothing uniform." The Mendelian, " We
look as close as we choose and we see everything

uniform." The latter does not pretend that " dwarf "

peas are not variable, but treats them as if they w-ere

all the same. The former does not pretend they are

not all "dwarf," but treats them as if they were all'

different.

The exactness of the biometrician makes him
count the number of hairs per square centimetre on-

the lower leaf surface of Lychnis vespertina ; the

exactness of the Mendelian enables him to tell at a

glance in a row of hybrid stocks which are hoary

E
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and which are g^labrous. The two forms of exact-

ness correspond to the two ways in which we may
try to make certain of hitting the bull's-eye of a
target when we shoot at it. We may either improve
our marksmanship or enlarge the bull's-eye. The
latter is the only method of ensuring uniformity, of

enabling oneself to predict the result with certainty.

To this the biometrician justly replies, " This is no
real uniformity. It is an ideal uniformity substituted

for a real variability. Your shots are scattered round
the centre of your bull's-eye just as mine are scattered

outside mine. I never hit. My bull's-eye is a point.

I keep a record of the deviation of every single shot
from it. I am faithful." To which the Mendelian
replies, " I always hit. I keep no such records. I

am successful." We do not hold a brief for either

party. A bull's-eye so large that it cannot be missed
is as unfair as one so small that it cannot be seen is

unpractical. All we wish to insist on is that because
Mendelians can predict and biometricians cannot, it

does not follow that the units with which the
Mendelian deals are the units of which the bio-

metrician's masses are composed. The Mendelian 's

units are the biometrician 's masses, except when the
latter exceeds his limits and includes within his

masses more than one such unit. The Mendelian can
no more predict about the units of which the bio-

metrician's masses are composed than the bio-

metrician can, except when the biometrician includes
more than one Mendelian unit in his mass.

CERTAIN ASPECTS OF SCIENTIFIC WORK.
Progress of Science in the Century. By Prof. J.
Arthur Thomson. Pp. x-l-536. (London: W. and
R. Chambers, Ltd., 1906.) Price 55. net.

IN a book bearing the present title it is surely un-
fortunate to find that progress in one branch of

science, and that certainly not the least important,
is wholly ignored. Yet while chemistry, physics,

astronomy, geology, physiology, psychology, and even
sociology each, has a separate chapter devoted to it,

not a word is said about the remarkable develop-

ments that have taken place in mathematical science

during the century. The changes which recent times
have witnessed in regard to our conceptions of the
notion of space are certainly no less remarkable, and
are quite as capable of being outlined in a popular
work as the kinetic theory of gases or developments
of theories of the ether.

The study of matter and energy is so closely con-
nected with the study of space that a discussion of

the former without some reference to the latter

must give a reader an incorrect impression of the

present state of physical science. But the omission
of frequent and explicit mention of the work of the
mathematician in certain other directions is also

likely to be misleading. Why, the reader may ask,
is Lord Kelvin's vortex atom theory recognised

—

w-e will not say accepted—by the scientific world
while Mr. Horatio Gubbins (to use a fancy name)
has been pestering secretaries of societies and editors

in vain with his theories of gravitation or the ether,

and no scientific man will have anything to sav to
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him? It may be that the reader in question is Mr.
Gubbins himself. If he studies the chapters on " The
Scientific Mood" and "The Unity of Science," he
will find in them every justification for believing that

his grand discovery marks a new era in the advance-
ment of science. If, again, he turns to p. 178

and reads the paragraph " Value of these Hypo-
theses " at the end of the chapter on physics, he
will find the sentence :

—

" These molecular and ethereal hypotheses are
human imaginings—and nothing more; they are
constructed in terms of one sense ; that of sight

;

they are attempts to see that which is invisible, to

invent a machinery of Nature, since the real

mechanism is beyond our ken ; but it must be
observed that these hypotheses are not vain imagin-
ings, for they prove themselves yearly most effective

tools of research, and that they are not random
guesses, for they are constructed in harmony with
known facts."

This statement may" be true enough, but the sk/>-

pressio veri in the omission of all reference to the

rigid framework of mathematical equations and
formulae supporting the hypotheses conveys a dan-

gerous sussestio falsi to the unmathematical reader.

Mr. Gubbins is perfectly convinced that his own
theory, at any rate, is constructed in harmony with

known facts, whatever may be said about Lord
Kelvin's theories, which he not unfrequently has
" proved convincingly " are wrong, and he may even

take unto himself to say that he has at last discovered

a theory which is something more than a mere human
imagining. No book of the present kind should be

issued which does not strongly emphasise the fact

that the true test of every scientific theory is in all

cases a quantitative test based on a comparison of

the formulae of the mathematician with the measure-

ments of the experimenter. Otherwise the English

reader will be led to believe that the needs of science,

which are now being pressed forward, can be ade-

quately met by the erection of laboratories and the

endowment of scholarships for passing elementary

examinations, while the brain workers who interest

themselves in researches carried out in their own
studies with ink and paper will find themselves, as

time goes on, more and more unable to cope with

the accumulation of unsolved problems that is being

pressed on them from every quarter.

Descending to matters of detail, we find many im-

fxjrtant theories conspicuous by their absence. We
need only specify the phase rule and the second law

of thermodynamics as instances in point. Yet the

very possibility of a world existing which is inhabited

by living beings, including man, depends essentially

on this neglected second law. It seems almost un-

necessary, in view of this omission, that the author

should apologise in his preface for the absence of any
reference to radium on the ground that the book was
printed before the discovery had been made.

It cannot be denied that in attempting to trace the

scientific progress of a century, even in its barest

outlines, in a volume of this size the author undertook

an impossible task. It is probable that he would
have done better if he had confined his attention to
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discoveries made in the earlier part of the century,

merely sketching their later developments. We do

not blame the author for omitting many discoveries

of importance, but it is a great pity that he did not

realise that the present selection gives a somewhat
one-sided view of scientific aims and methods.

Having said so much about a weak point in the

book, it would be unfair not to dwell on several

useful features. The specialist working in one branch

of science is very apt to forget what he ever learnt

about other directions of scientific progress. In

these days, over-specialisation and over-elaboration

are being carried to greater excess every year. Even
the subdivision of the Royal Society's Proceedings

into two series has completely destroyed their former

all-round character. .\ book like the present, taken

up and read in a leisure hour, will recall to the

specialist many interesting points in the historv of

different branches of science of which he would other-

wise never think. If there is one class of specialist

who is more likely than others to benefit by reading

the book, that is the mathematician himself, and
next to him, possibly, the physicist. These in par-

ticular will be brought into contact with ideas quite

different from those with which they are commonly
associated, and it may be hoped that the mathe-

matician will learn a lesson, and be less prone to

hide his light under a bushel, when he finds how
his genius is unappreciated by the writers of popular

treatises. G. H. Bry.4N.

ANCIENT AND MODERN LEICESTER.
Glimpses of Ancient Leicester in Six Periods. By

Mrs. T. Fielding Johnson. Second edition, with

supplementary notes. Pp. xv-l-439. (Leicester:

Clarke and Satchell ; London : Simpkin, Marshall

and Co., Ltd., 1906.)

THIS book was- first published in 1S92 as a
" History of Leicester from the Earliest Times

to the End of the Eighteenth Century." The present

edition has been enlarged considerably by a supple-

ment, in which more recent developments have been

dealt with. The author belongs to a Leicester family

which has taken a leading part in the public life of

the town for several generations. Local histories

are wont to be rather dull, but in this case, thanks

to a lucid and lively style, the writer has succeeded

in producing a volume of more than usual attrac-

tion for the general reader.

Leicester appears to have been an important

Roman settlement, of which the chief remains arc

a part of the old rampart, now called the " Jewry
Wall"; some fine examples of tesselated pavements:

and a milestone with an inscription to the Emperor
Hadrian, said to be the oldest stone inscription in

Britain. During Saxon times the Church of St.

Nicholas was built on the site of a Roman temple.

This church " still includes in the north wall of it?

nave portions of the identical walls of the original

.Saxon church, showing a quantitv of material taken

from the Jewry Wall and other ruined Roman build-

ings near the spot." "Lender the Xornian anc

Plantagcnet kings, Leicester reached its highest poini

NO. i960, VOL. 76]

of importance as a medijfival borough," under its

greatest earl, Simon de Montfort. Several buildings

of this period are in existence ; amongst them may
be mentioned the Newark Gateway and the Old
Town Hall. Memorials of the sixteenth century may
still be seen in the Abbey and the Queen Elizabeth

Grammar School.

The supplement gives an interesting account of the

development of the place from a market town with
a population of 17,000 at the end of the eighteenth
century into an industrial centre of nearly a quarter
of a million people.

In this connection reference should be made to the

excellent description of the rise and progress of the

present important knitting and hosiery trade. A
great impulse was given to the prosperity of the
town by the opening of the Leicester and Swanning-
ton Railway. This was the second railwav in the
country, and was built by George Stephenson in 1832.

Some of the original rails and other specimens of

early railway work are preserved in the town
museum.
This useful institution owes its origin to the

Literary and Philosophical Society, through which it

gained the nucleus of its present valuable collection.

The scientific activity of the town has always centred

round this society, which was founded in 1835.

The attention of the reader of Mrs. Fielding

Johnson's book will be attracted to the names of

several of her townsmen who have attained distinc-

tion in scientific pursuits, amongst whom may be

mentioned Russel Wallace, the naturalist Bates, and
another, not so well known, Mr. Ludlam, who
assisted Dollond in the production of achromatic
lenses for his telescopes.

The history of the educational institutions of the

town receives adequate treatment. Secondary educa-
tion is mainly in the hands of the Wyggeston and
Queen Elizabeth Grammar Schools, and .Mderman
Newton's School, the latter an eighteenth-century

foundation. During last century a working men's
college and a mechanics' institute were started. The
former docs useful work still, whilst the latter has

developed into a fine technical school.

A special interest attaches to the new edition of

this attractive work in view of the forthcoming visit

of the British .Association to Leicester, and intending

visitors would find in it a pleasanter account of their

place of meeting than the pages of an ordinary

guide-book can afford. The book is admirably illus-

trated, and is provided with an index. R. E. T.

A NEW LIFE OF HUXLEY.
Thomas H. Huxley. By J. R. Ainsworth Davis.

(English Men of Science Series.) Pp. xi + 288.

(London : J. M. Dent and Co., 1907.) Price 2S. 6d.

net.

MR. D.WTS has produced in small compass an

account of the life and work of Huxley that is

at once readable and stimulating. It was inevitable

that he should draw largely upon Mr. Leonard

Huxlcv's biography of his illustrious father, but the

materials have been skilfully employed, and the book
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is far from being a mere abstract of the larger work.

Huxley's energy, industry and fixity of purpose are

brought into due prominence; while his intellectual

keenness and honesty, his intolerance of pretentious

ignorance, his appreciation of everything good in art

and literature, his jealousy for the right use of the

mother tongue, his admirable social and domestic

qualities, all have ample justice done to them in the

pages of this modest volume.

The attentive reader will easily discern how it is

that among the great names of the Victorian epoch

few take a higher place than that of Huxley.

Eminent as an original worker in science, whose

investigations covered an unusually wide field, he

was scarcely less distinguished as a philosopher and

as a practical man of affairs. By dint of unwearied

industry, of a single'-minded love of truth and of a

nature at once candid and fearless, he made for him-

self a reputation in the intellectual life of the last

century which will outlive many of those that, for

the time being, bulked more largely in the public

view.

In controversy, as Mr. Davis often reminds us,

Huxley was a strenuous but never ungenerous

adversary, though it sometimes seemed hard for him

to realise that his opponents might hold their con-

victions as sincerely as he did his own. The popular

notion of Huxley as an intellectual pugilist who
found his chief delight in propounding dogmas, the

more startling the better, in science and philosophy,

is scarcely borne out by the facts of his career. It

is true that in his own judgment he was " rather

prone to jump at conclusions," and when he felt

sure of his ground no man could speak with greater

confidence. But questions, even of the first magni-
tude, as to which the data were not in his opinion

sufficient for a solution, were by him left open to

the end.

Perhaps the most conspicuous instance of this

truly " agnostic " attitude was the position he

took up in reference to Darwin's theory of natural

selection. Curiously enough, while his acceptance

of the fact of evolution was hastened, if not caused,

by the publication of the views of Darwin and
Wallace, he never committed himself to an un-

qualified approval of those views. He was converted

by, but not io, the doctrine of natural selection.

This, however, did not prevent him from acting as

Darwin's champion against attacks dictated by

ignorance and prejudice, nor from treating the

Darwinian hypothesis as " the most powerful instru-

ment of investigation which has been presented to

naturalists since the invention of the natural system

of classification, and the commencement of the

systematic study of embryology."

It is probable that we here touch upon one of

Huxley's limitations. Unrivalled as he was in many
departments of biology, it is clear that field natural

history did not come to a great extent within his

sphere of mental activity. Had this been otherwise,

and had his attention been more directed to the study

which now goes by the name of bionomics, it seems
fair to conjecture that his views as to the validity of
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Darwin's theory might have undergone some modifi-

cation.

There are certain slips in Mr. Davis's book which
should be remedied in a future edition. We note a

few, as follows :

—

Ephestia elatella (rede elutella)

is not a "small beetle," but a Phycid moth. In the

letter given on pp. 204-5, Huxley wrote " incon-

ceivable," where Mr. Davis has " conceivable "

with much detriment to the sense of the passage.

Finally, Duns Scotus we know, and Scotus Erigena
we know, but who is Scotus Erigenus?

F. A. D.

PHYSICAL AND INORGANIC CHEMISTRY.
(i) Practical Physical Chemistry. By Dr. Alex. Find-

lay. Pp. xii-l-2.S2; illustrated. (London: Long-
mans, Green and Co., 1906.) Price 45. 6d. net.

(2) Physical Chemistry in the Service of Medicine.
Seven addresses by Dr. Wolfgang Pauli. Trans-
lated by Dr. Martin H. Fischer. Pp. ix+ 156.

(New York : John Wiley and Sons ; London : Chap-
man and Hall, Ltd., 1907.) Price 5s. 6d. net.

(3) Vorlesimgen tiber anorganische Chemi'e fiir

Studierende der Medizin. By Dr. Ernst Cohen and
Dr. P. van Romburgh. Pp. viii + 431; illustrated.

(Leipzig: Wilhelm Engelmann, 1906.) Price 15

marks.

(i) O LOWLY but surely the necessity of systematic
^^ laboratory instruction in the methods of physical

chemistry is being recognised. One of the causes

which may have contributed to the absence of such
instruction in many university courses of chemical

study has been the lack of a suitable practical text-

book. With the appearance of Dr. Findlay's work
this regrettable deficiency in laboratory literature can,

however, be no longer said to exist. The apparatus

required for the measurement of density, viscosity,

surface-tension, refractive index, molecular weight,

conductivity, transport numbers, electromotive force,

velocity of chemical change, solubility, transition

temperatures, and thermal changes is described, and
instructions for the carrying out of the measurements
are given in an easily intelligible form.

The course is modelled on that of the Leipzig

school, which for many years occupied a unique posi-

tion as the Mecca of students of practical physical

chemistry. This is doubtless partly due to the

author's personal association with this particular

school. It may perhaps account for the omission of

several important types of experimental exercises. In

particular, electrochemical experiments involving the

estimation and separation of the metals and the pre-

paration of different classes of compounds afford many
valuable applications of physicochemical principles,

and the omission of chapters dealing with these

phases of the subject is regrettable. Some difficulty

may be experienced in interpreting what is meant by

the term " maximum apparent error " in the first

chapter. With a vocabulary of errors in which
relative, absolute, possible, probable, and apparent

errors may be spoken of, a careful definition of terms

is essential. In the dilatometric determination of

transition temperatures (p. 274), Glauber's salt is not
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nearly so suitable as some other substances for the

purposes of a laboratory exercise.

Of the usefulness of the book as a laboratory guide
there can, however, be no doubt ; it should be in the

hands of every serious student of the science.

(2) Dr. Pauli's volume is a collection of seven ad-

dresses delivered at various times by the author, and
deals with the application of physical chemistry to

various branches of medicine—physiology, pharmaco-
logy, and pathology—an application rendered possible

more particularly by the recent advances made in the

study of organic colloids. The problems discussed are

of fundamental importance, and even though it be true

that " life can perhaps be completely understood only

through life itself," yet the volume before us indicates

that many great advances may be expected by the

proper utilisation of the instruments afforded by
physical chemistry. In the separate chapters an
account is given of the physical chemistry of cells

and tissues, the colloidal state and the reactions in

living matter, the relations between ions and their

medicinal and therapeutic effects, the changes effected

in pathology by recent chemical work, and the signifi-

cance of the electrical charge of protein. The
entire omission of literature references to the large

number of investigations by authors whose names are

quoted is most unfortunate. The translation is good,
although it is not difficult to recognise in it the work
of a medical man rather than that of a physical

chemist. In medical circles the book should be of

general interest.

(3) A distinctive feature of the lectures on inorganic

chemistry is the authors' attempt to minimise the

number of chemical compounds described, and to

illustrate by carefully selected examples the most
important general phenomena and the laws which
regulate them. In the opinion of one who has had
some little experience in the chemical training of

medical students this is a distinctly gratifying

feature. Whether it is not possible greatly to improve
the training of the medical student by demanding a
smaller knowledge of isolated facts and a more ex-

tended acquaintance with general principles is a ques-

tion which demands serious consideration. In the

twenty-eight lectures, into which the subject-matter

is divided, the attention of the reader is continually

directed to general relationships in discussing par-

ticular facts, and this cannot but have a satisfactory

effect on the chemical aspect of the future medical
man. For 430 pages of elementary inorganic chem-
istry fifteen marks is a singularly high price to have
to pay, and may be prohibitive to many would-be
purchasers. H. M. D.

OUR BOOK SHELF.
Practical Coal Mining. By Leading Experts in

Mining and Engineering. Edited by Prof. \V. S.

Boulton. Divisional, vol. i. Pp. vii -I- 160.

(London : The Gresham Publishing Company,
1907.) Price 6s. net.

This is the first instalment of a work which, when
completed in six volumes, is intended to cover the
whole ground of modern coal-mining practice.

Each of the sections into which the work is divided
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will be written by a different author, fourteen lead-
ing authorities cooperating with the editor in his
task. This division of responsibility among many
contributors, and the fact that orders are accepted
for complete sets only, render it difficult to judge
from the first volume what the value of the work
as a whole will be.

In the first volume there is undoubtedly a certain
want of harmony in treatment of the subject-matter.
There are three sections and part of the fourth, deal-
ing respectively with the geology of the Coal-
measures, the composition anil analysis of coal, trial

borings, and shaft sinking. The section on geology,
written by the editor, covers sixty-six pages, and
contains much useful information. It is question-
able, however, whether, in a treatise on practical
mining, it is possible to deal usefully with so compre-
hensive a subject or to give sufficient detail to render
the geological manuals superfluous, .^s an illus-

tration, the information regarding foreign coalfields,

which has had to be compressed into a single page,
is not nearly so full as that contained in Geikie's
"Text-book of Geology."
The editor's literary style, too, is far from faultless.

His opening sentence, for example, cannot be re-

garded as elegant in composition. It reads as
follows :

—" While some knowledge of geology is

necessary for all mining engineers and others con-
nected with coal mining, and esoecially the ability to

construct and interpret geological plans and sections,

there are certain branches of the science which bear
upon coal mining only very indirectly, and which at

present are of theoretical rather than practical import-
ance, and which, therefore, it has been thought
advisable to omit in the following pages."
The second section, on the composition of coal,

has been written by Mr. C. A. Sevier. It describes

the author's new system of classification, or rather

of new chemical terms, and does not seem likely to

commend itself to practical men. who would probably
find such expressions as " sub-para-bituminous-
pseudo-anthracitic species " somewhat cumbersome.
The third section, on trial borings, which has been
written by Mr. H. F. Bulman, is admirable. It

contains as much practical information as could

possiblv have been compressed into thirty pages.
The fourth section, on shaft sinking, as far as pub-
lished, is equallv good, Written by Prof. H. Louis

in excellent literarv style, the information is clearly

given, and its value is increased by the introduction

of hitherto unpublished details of cost, and by the

fact that the illustrations, unlike others in the volume,
have in every case an indication of the scale to which
they are drawn.

Morale de la Nature. By M. Deshumbert. Pp. 74.

(London : D. Nutt, 1907.) Price is. net.

The first part of this essay is devoted chiefly to the

thesis that the object of all creation is to produce those

forms of life which are the most active, intelligent,

and moral possible, that is, life in its most complete

form. Good is that which contributes to the increase

of life in its high development, and evil is that which
has a contrary effect. The latter half of the essay

consists of ethical aphorisms which we commend to

the notice of the Moral Instruction League.

Spring Harhingers and their Associations. By
M. G. B. Pp. 62. (London : Elliot Stock, 1907.)

The writer of these six short essays on the snow-drop,

violet, daffodil, cowslip, daisy, and rose, not only loves

flowers, but evidently has made a practice of record-

ing references to her favourites made by the poets she

has read—and these are a goodly company.
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LETTERS TO THE EDITOR.
[The Editor does nnl 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 conimtmications.]

The Structure of the Ether.

The recent interesting communication of Sir Oliver
Lodge to Nature (March 28) and the Philosophical
Magazine on the density of the ether recalls an objection
to theories of the ether which identify magnetic intensity
with resultant ethereal velocity that does not seem to have
received the attention it deserves. The objection arises
when the distribution of momentum in the system is taken
into consideration.

It will be remembered that Sir Oliver Lodge commences
by pointing out that the volume occupied by the electrons
which constitute a mass of platinum is small compared
with the volume of the platinum itself, whence it follows,
if the mass of the electrons is that of the ether they carry
with them, that the density of the ether must be enormous
compared with that of platinum. This conclusion appears
to be inevitable if we are to have a hydrodynamical theory
of the ether. I do not wish to contest the contention that
the density of the ether is enormous.
The second method used by Lodge to evaluate the density

of the ether assumes that the magnetic intensity at any
point is always proportional to the speed of the ethereal
flow. By equating the mechanical and magnetic ex-
pressions for the energy of the field, and assuming that
the ethereal circulation at the equator of an electron is

equal to the velocity of its forward motion, Lodge arrives
at the relation

v;

1 o ue'-«-sii

or

pw _e*(U« smfl

e=4va'
4Tr^'

where e is the charge and a the radius of an electron, and
p is the density and fi the magnetic permeability of the
ether. This may be combined with the known values
cV=io-''" gm. cms. and = 1-2x10-'^ cms. to give

P= 383Xio'° gms. per c.c. This gives for the velocity
of ether drift in a inagnetic field of intensity equal
to I electromagnetic unit the value iti = 1-44x10-'' cms.
per sec. These figures enable us to calculate the
momentum due to any given magnetic distribution.
A moment's consideration of the simplest possible case,

that of a moving charged sphere or an electron, will serve
to show that this distribution of ethereal velocitv leads to
impossible results. We have seen that p = c-/if^-n-a'^, and
by making use of the expression for the magnetic field due
to a moving charged sphere of radius a we find that the
velocity of ethereal flow w, at a point the coordinates of
which are r, 6 with respect to the electron and its line of
motion, is given by

Hence the momentum per unit volume at a point r, B from
the centre of a sphere of radius a and charge e moving
with velocity n is given by

Since the momentum is distributed in circles round the
line of motion there is no resultant momentum, but if

the above expression be integrated it will be seen that
there is an infinite quantity of momentum in the field for
any finite value of u, and, moreover, there is an infinite
moment of momentum about the line of motion. The
existence of this momentum would make it impossible to
set a charged sphere in motion ; the same result would be
arrived at by any theory which makes the velocity of the
ether proportional to the magnetic force.

Electrodynamic theory has led to an expression for the
momentum per unit volume of the ether by ways which
are less speculative. This expression is i/47r times the
product of the electric and magnetic displacements, and it
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has the merit of making the momentum in the ether equal
to the product of the (electric) mass and velocity of the
moving charge. If we are to have a hydrodynamical
theory of the ether it seems reasonable to make this agree
with the fluid momentum. We thus get for the case of

the charged sphere

fie-n sin 9p7U=— ,

4ir/-*

and from the energy expressions

.> u£"ii" .sin-9

whence iti = usin9 and p=ii.e^l4irr'. This result makes the

velocity of flow of the ether independent of the radial

distance from the electron, but the amount moved varies

inversely as the fourth power of the distance. It has been
pointed out by J. J. Thomson that this result can be

interpreted hydrodynamically by supposing that the ether

is carried along by the tubes of electric force, and that the

extent to which the ether is " gripped " by the tubes of

force is proportional to the square of their concentration.

If we suppose the whole of the ether to be carried along

at the equator of the electron, this method would give the

same estimate for the density of the ether as that found
by Lodge. If only part of the ether were carried along
by the tubes of force even at the equator of an electron,

the density of the ether would h.ave to be correspondingly

increased, so that this method can be regarded as giving

the value p = ;ie"/4?rn' = 3-85X 10'° gms. per c.c. as an
inferior limit to the density of the ether. The actual value
may be much greater than this.

The hypothesis of no ether slip at the equator of the

electron leads to what seems to be a difficulty, at present

at least. From what has been said it will be seen that it

definitely establishes the relation e = ^Tra' ^pJAirfi, so that

the charge on an electron is equal to its superficial area

multiplied by a quantity which depends only on the proper-

ties of the ether. Thus the size and mass of any electron

are determined as soon as its charge is known, and any
one of these quantities is determined by any non-identical

combination of the others. The experiments of Bragg on
the stopping power of different substances for a rays lend

support to the suggestion, first put forward by H. .\.

Wilson, that these are positive electrons. Now the ex-

periments of Rutherford have shown that the value of

e/iij for the a rays emitted by a large number of radio-

active elements is very nearly 5X10" e.m.u. per gm. This
value of elm leads, on the hypothesis of no equatorial

slip, to the value c„=io-" e.m.u., or 10' times the charge
on the negative electron. It would be difficult to make
an electron with a charge of this magnitude the foundation

of atomic structure. This difficulty occurs with at least

equal force on the assumption of magnetic ether flow.

The argument of the last paragraph, so far as it is

deserving of weight, tends to show that the ethereal density

is greater than the limiting value. The considerations

brought forward earlier would appear to show that the

ethereal flow, if it exists, is at right angles to, and not

along, the lines of magnetic force, and that the effect

sought for experimentally by Sir Oliver Lodge is not to be

expected. O. W. Richardson.
Princeton, N.J., May 12.

Radium and Geology.

With apologies to Prof. Joly (p. 55), I think my estimate

of a gradient of 1° F. for 98 feet in the Simplon Tunnel
will bear examination. From a contemporary notice in the
Daily Mail of October 3, 1004, it is clear that the heat in

the tunnel was endurable until the hot spring was tapped.

The water is stated to have been at 131° F., which agrees

exactly with 55° C, " the highest temperature " of Prof.

Joly. Surely, then, this was the temperature of the spring,

and not of the rocks.

I would also remark that Mr. Strutt considered that the

amount of radium in the igneous rocks examined by him
would, on his theory, account for a gradient as high as
1° in 42-2 feet, a very different thing from the 1° in 70
mentioned by Mr. Fox. O. Fisher.

Graveley, Huntingdon, May 17.
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Eye Migration in Flat-fishes and Lamarckianism.

Mr. R. H. Lock, in his recent book on " Variation,
Heredity, and Evolution " (reviewed in Nature of

April 27), has, in common with many other writers,

adduced the phenomenon of eye transposition in flat-fishes

as a cogent argument in favour of the transmission of

acquired characters, remarking that " an alternative hypo-
thesis is lacking." I venture to dispute this position,

believing it to be decided evidence in support of the potency
of natural selection to accumulate small mutations. I

quote a part of the passage (p. 35) that my argument may
be the better understood :

—

" In the adult condition these fishes lie flat on one side;
and during their development from the young condition

that eye which, if it remained in its original position,

would look directly downwards travels round the head until

it comes to lie quite upon the upper surface. . . . The
very young fish whilst still symmetrical, are known some-
times to fall upon one side, and when in this position tc

twist the lower eye forcibly upwards. Darwin himself
therefore supposed that the origin of the adult structure
is to be attributed to the inherited effect of efforts of this

kind."
This misinterpretation of the phenomenon seems to me to

arise from an inadequate appreciation of the nature of the

actual variation, i.e. the capacity to twist the eye, which
is exhibited by the young fish. The young of some other
fish are known to exhibit the same muscular control over
the orbit (" Origin of Species," p. 292), and we need only
to suppose that the forerunner of the modern race of flat-

fishes possessed it as a fortuitous variation to the extent
of making vision just possible whilst in the recumbent
position ; and this would seem to be the case, for it is

recorded in the " Origin of Species " that a young fish

has been observed to " raise and depress the eye through
an angular distance of about seventy degrees." In the
transmission of the original variation to the offspring it is

not the effect of the movement which is passed on, but
the structural arrangements which enabled it to initiate

the movement, the amplitude being increased in successive

generations by the aid of natural selection.

This contention may be supported by citing a peculiar
muscular capacity possessed by myself. I am able to raise
and depress the right eyebrow independently of the left,

but I have no such control over the other. To test whether
(his power may not be induced by practice. I have striven

to raise the left whilst holding down the right, but find my-
self quite unable to accomplish it. Herein we see that the

capacity to make the movement is of itself a distinct muta-
tion ; and assuming that In the case of the flat-fish mobility
of the optic aperture was so far possible as to be of

advantage to it. natural selection would operate in preserv-
ing those of the progeny which were able to retain the
eve in the advantageous position with the least possible
effort.

I have ventured to tender this explanation to the readers
of Nature because the phenomenon is very generally used
as a good illustration of Lamarck's doctrine, and as being
" inexplicable on the theory of natural selection."

Bournemouth, May 10. Arthur J. Hawkes.

TWO WORKS ON INDIAN ETHNOGRAPHY.'
"ly/TR. CROOKE'S book appears in a series
-'•'-'- edited by Mr. N. W. Thomas which, to quote
the general preface, " is intended to supply in

handy and readable form the needs of those who
wish to learn somethins? of the life of the un-
civilised races of our Empire." To Mr. Crooke has
been entrusted the task of describing; the races of

northern India, and we may at once state that he
has achieved very considerable success. The area
covered, extending from Afghanistan to the Chinese

1 "The Native Races of the Britiiih Empire. Natives of Northern
India." By W. Crooke. Pp. xiv+ 270. (London : A. Constable and Co.,
Ltd., 1907.) Price 6s. net.

"TheKhasis." Bv Major P. R. T. Gurdon, L.'i. With an Introduction
by Sir Charles Lyall, K.C.S.L Pp. xxvii-l-227. (Published under the
Orders of the Government oi Eastern Bengal and Assam. London :

D. Nu«, 1907.) Price 7i. 6d. net.
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frontier, is so great, and its aspects are so compli-
cated, that not even such an authority as this dis-
tinguished scholar could venture into details within
the limits of the two hundred and fifty odd pages at
his disposal ; but he has given a broad general view,
sketching in with a few accurate and telling strokes
the more prominent features of the landscape, so that
the whole presents a satisfactory and attractive
summary of the racial characteristics of an important
section of the British Empire.

After a brief account of the country and of the
influence of its environment upon the people, Mr.
Crooke describes its three main physical race-types

—

the Mongoloid, the Dravidian, and the Indo-Aryan.
The last-named leads him to the consideration of the
castes of the great plains, to the Indian village and
its industries, and to the hoine life, including the
'occupations of women, together with the games and
amusements of the children. Turning to the religion
of the people, we have first an account of the birth,

marriage, and death rites, and then a general
description of the popular religion, magic, and witch-
craft. There are more than thirty admirable full-

page illustrations, the value of which is somewhat
impaired by the binder having placed them at approxi-
mately equal distances from each other throughout
the book, without consideration of the conte.xt to

which they refer, and which, in spite of a good index,

it is not always easy to find. In other respects, too,

the mechanical execution of the work leaves room for

improvement. Proper names are not always spelt

correctly. The well-known Norwegian philologist

appears as Dr. " Steinkonow," and the proof-

reader's ideas of the spelling of the name of a writer

on Chota Nagpur oscillate between " Bartley-Birt "

and " Bradley-Birt," the latter, of course, being the

correct form. Worst of all, the numbering of the

plates was evidently altered after the text had been
printed off, so that not a single reference in the text

to the plates is correct.

These are, however, but minor matters, which can
easily be set right in the ne.xt edition, and for the

work as a whole, although we may differ on a few
controversial points, we have nothing but praise.

Mr. Crooke, while following Mr. Risley in his con-

clusions as to the race-origins of the Indian people,

shows a wise caution in accepting his opinion with
regard to details, and, like other scholars, enters a

protest against his undue extension of the name
" Dravidian " (properly a linguistic term) to the

entire mass of the population of northern India which
is not Aryan or Mongolian. He himself, on the other

hand, seems to have misunderstood the results of the

latest philological researches when he states that it

has been recently proved that the two great non-Aryan
linguistic fainilies of India, the Munda and the

Dravidian, are mutually connected. He quotes Dr.

Grierson's authority for this; but we are under the

impression that, in his latest writings, that scholar

has strongly maintained the distinct origin of these

two groups of speeches, and the researches of Pater

Schniidt, of Vienna, have shown that the Mundas
are related, both ethnically and linguistically, to the

Mon-Khmer tribes of Further India, and perhaps

even to the inhabitants of Polynesia. As for the

Dravidian languages, it seems not improbable,

although positive proof is yet wanting, that they are

connected with those of the aborigines of Australia.

The fact that the speakers of Dravidian languages
and the speakers of Munda languages have the same
physical type has not yet been satisfactorily ex-

plained, but Dr. Sten Konow's theory that the

common type is really Munda, and has been acquired

bv the Dravidian-speakers through intermarriage

(just as the Indo-Aryan type of the Lower Ganges
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Valley has been similarly altered) is at least worthy
of attentive consideration.

In dealing with the general race question, Mr.
Crooke adopts the only scientific method (too often
neglected) of commencing at the bottom with the so-

called aborigines and working upwards through the
mixed tribes to the pure Indo-Arvan. His account
of the wild hill-tribes, whether Mongoloid or

Dravidian, is excellent, and brings together a mass
of information that has hitherto been scattered
through a number of not always accessible memoirs.
When he comes to the Gangctic plains he is on his

own ground, and writes at first hand. His un-
rivalled acquaintance with the people of the United
Provinces, their customs, and their religion, makes
ihis the most valuable section of the book. The

thorny question of the origin of caste could not be
adequately discussed without trenching on space
which might more legitimately be devoted to other
purposes, and he contents himself with stating his

own opinion, which is a modification of that put for-

ward by Mr. Risley. He considers that castes owe
their inception partly to crystallisation of occupation
and partly to the persistence of the idea of tribe.

He gives the reader a vivid picture of the home-life
of the plains villages. It is one with which most
Indian officials and missionaries are familiar, but
which has seldom been put in print. The existence
of an Indian agriculturist is a laborious one, with
little to relieve its monotony except a rare pilgrimage
or the occasional chance of the greatest luxury of
all, a lawsuit. Perhaps Mr. Crooke lays too much
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stress on his alleged ignorance of any literature.

While books are almost unknown to him, he has
not only ballad poetry, much of it of real excel-

lence, but is more or less familiar with the works
of the great religious writers of his country, such
as Kabir or Tulsi Das, and has had their best verses

ready on his lips since childhood. Here, too, we may
point out that while Mr. Crooke's account of Indian
village religion is, so far as it goes, masterly, it

only illustrates one side of the subject, the worship
of local deities. He has failed to take into consider-

ation the results of the great reformation of

Hinduism which swept over northern India in the

sixteenth century, and which has, in Rilma, given
the village people a personal supreme deity, whom
they can and do worship, and who is above all the

local gods and godlings. The essence of the reform-
ation was the discovery of the Fatherhood of God,
and that fact alone has had immense influence in

moulding the general character of the population of

the Gangetic Valley.

If we have criticised a few of Mr. Crooke's state-

ments, we freely admit that they deal with points of

detail, some of which are objects of controversy.

We can strongly recommend his book to the general
reader who desires information regarding the native

races of northern India. His style is always interest-
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ing, and there is not a dull page from beginning to
*:nd of the volume.

. Major Gurdon's work is the first of a series of
monographs on the more important tribes and castes
of Assam now being issued by the Government of
that province. While Mr. Crooke deals with the
broad outlines of the ethnology of the whole of
northern India, this work is confined to a single tribe
numbering less than two hundred thousand souls.
.Mthough they are so few, the Khasis are a race
deserving special study. Half a century ago Logan
showed their relationship to the distant Mons of
Pegu and Khmers of Cambodia, but his researches
lay hidden in a local magazine, so that, until Kuhn
revived the question in 1883, it was the general
impression that the tribe was an isolated survival
from prehistoric times, whose language formed a
distinct family by itself, and which had no connec-
tion with any other known race. The researches of
Kuhn, and, later on, of Schmidt, have placed the
whole subject on a new and sure footing. We now
know that Khasi is a member of an important group
of languages including forms of speech, such as
Palaung and Wa, closely allied to Mon and Khmer,
and also Nicobarese and the Munda tongues of India
proper. Moreover, not only are the languages con-
nected, but the speakers ail possess the same racial
characteristics. This language-group Schmidt ha-i

named the " Austro-.Asiatic " subfamily, and he main-
tains that it is related to the " Austro-Nesic " sub-
family spoken in Indonesia, Polynesia, and Melanesia
^the two together forming, under the name of thf
" Austric " family, the most widely spread collection
of allied speeches upon the face of the earth. A
special and minute study, therefore, of the speakers
of one of the members of this great family is just
now well-timed and of considerable interest, and
Major Gurdon, the superintendent of ethnography in

Assam, is exceptionally fitted to undertake the task.
For the benefit of those who are not familiar with

Indian ethnography, it may be stated that the Khasis
are a tribe inhabiting the Khasi and Jaintia Hills in

the Indian province of (as it is now called) Eastern
Bengal and Assam. They are surrounded on all

sides by alien peoples, Tibeto-Burnian and Aryan,
and are believed to be a survival of a primitive Austro-
Asiatic race that once occupied the whole of eastern
India until they were conquered and dispossessed in

prehistoric times by an invasion of Tibeto-Burmans.
The tribal constitution is strong! v matriarchal.
Inheritance is through the female line, the youngest
daughter being the chief heir of her mother; ancestral
property can only be owned by women, and the onlv
property which a man can possess is that which is

self-acquired. The chief deities are all female. So
is the sun, while the moon is represented as a man,
and in the grammar and vocabularv the feminine
element is much more prominent than the masculine.

Besides chapters discussing introductory and miscel-
laneous topics, Major Gurdon's work is divided
into five sections, dealing respectivelv with domestic
life, laws and customs, religion, folklore, and
language. Each subject is treated in great detail,

and the book contains much new and valuable matter
not hitherto recorded. We may direct special atten-
tion to the account of the remarkable memorial
stones, menhirs, dolmens, and cromlechs scattered
over the country, and also to that of the curious
custom of egg-divining (woamTrm). The chapter on
folklore is also most interesting. It contains a
number of stories, both in the original text and in

translation. These form part of a larger collection

placed at the author's disposal by the Rev. Dr.
Roberts, and we are glad to learn that there is a
prospect of the entire series being published at some
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future date. The full-page illustrations of the book
are numerous and in their right places, and it is

further enriched by an introduction from the accom-
plished pen of Sir Charles Lyall.

_ There have been Welsh missionaries among the
Khasis for more than sixty years, and to them we
owe the fact that the language has been reduced to
writing. Under their fostering care the tongue of a
once rude and barbarous people has been given an
alphabet, a fixed system of spelling (based on Welsh),
and a literature. It is now recognised by the
Calcutta University as sufficiently cultivated to be
offered as a subject for examination by candidates
from Khasi-land.
We congratulate the Eastern Bengal and Assam

Government on the successful inception of what
promises to be a most interesting and useful series
of monographs.

/l.STA'O.VOA//C.4L OBSERVATIONS IN
PRAGUE, 1900-1904.

'T'HE Astronomical Observatory of Prague, like
-*• many other similar institutions which might

be mentioned, has its work considerably restricted by
the fact that the citv in which it is situated has

Tycho Brahes Olj>er

B, in Wandsbeck ;

Prague (Ci

grown. The restricted horizon, the smoke, and the

glare of the illuminated air all have tended, year by

year, to cut down the amount of useful work such

an observatory is capable of doing, and it is quite

possible that the time will soon come when it will



82 NA TURE [Ma.y 23, 1907

be transferred to a site where its spliere of activity
can be extended.
The volume ' before us contains, therefore, some

of the results of observations which can be carried
out under such restricted conditions. Of these may
be mentioned an excellent series of observations of
the culmination of the moon and the crater
Mosting A. The determination of the latitude of the
observatory was also undertaken. The result
obtained, namely, 50° 5' i6".02, was in complete
agreement with the value obtained by Prof. E. von
Oppolzer from observations made in the period 1889
to 1899. Other work here described refers to the
observations of Jupiter's satellites, Nova Persei,
shooting stars, &c.
The appendix contains, further, a series of useful

papers by Prof. Weinek. These, for the most part,
deal with some graphical explanations of the theory
of the sextant, precession, planet-transits across the
sun's disc, cometary orbit determinations, &c.

October 24, 1901, being the 300th anniversary of
the death of Tycho Brahe, some very interesting
historical notes are given relating to his two years'
activity (1599-1601) in Prague. The reader may be
reminded that this celebrated Danish astronomer died
in Prague, and in the Teynkirche there a hand-
some gravestone marks his resting-place.
During his lifetime Tycho Brahe had five different

observatories, and these were situated (a) on the
island of Hveen (Uranienberg), (6) in Wandsbeck, \c)
in Benatek, (d) in Prague (Ferdinandeum), and (c) in
Prague (Curtius's House). These are shown in the
accompanying illustration, which is taken from one
of several of the fine reproductions inserted in this
volume.

Others to which reference mav be made are a fine
coloured reproduction, in colours, of Tycho Brahe
from an oil painting in the Prague Observatory;
the Belvedere of Ferdinand I. (Ferdinandeum), where
he observed; the Teynkirche, where he was buried;
his two sextants, and other interesting reproductions
of the Prague of to-day.
The volume concludes with a useful summary of

the chief lunar maps and photographic moon atlases,
commencing with Lohrmann (1824) and finishing
with W. Pickering's atlas which was published in 1903.

D'

THE DISCOVERY OF STONE IMPLEMENTS
OF PALEOLITHIC TYPE IN VEDDAH

CA VES.
|RS. F. AND P. SARA.SIN recently made an

expedition to Ceylon for the express purpose of
investigating the caves now and in past times in-
habited by the Veddahs, to see whether any stone
implements could be discovered. Their earlier re-
searches proved the \'eddahs to belong to a lower and
older type than the other inhabitants of Ceylon, and
it is conceded that they inust represent the few rem-
nants of the aborigines who were met with by the
Sinhalese on their first arrival, and by whom they
were called Yakas, according to the "tradition pre-
served in the Mahawansa. Presumably, these autoch-
thones were at that time living in their Stone age; but
no record of Veddah stone implements occurs in an-
thropological literature. From an article in the
Ceylon Observer of April 22, written by these inde-
fatig;ible travellers, we find that on this, their fourth,
expedition into the Veddah country they were lucky
enough to find a cave near the village of Nilgala,
which until very recently was inhabited by Veddahs,
the soil of which contained in great abundance stone
implements of a very rough kind. Further investi-

1 " Astronomische Beobachtuneen an der k.k. Sternwarte zu Prae, in den
lahren 1900-1904." Auf iiffentHche Kosten herausEeeeben von Prof. Dr. L.
Weinek. (Prag : K.U.K. Hof buchdruckerei A. Haase, 1907.)
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gationsi of some other caves, one near Kattragam,
the other near Kalodai, led to an identical result.
They also succeeded in discovering upon the hilltops
of the country of Upper Uva the same rough stone
implements in great quantities and still well preserved.
Not only the autochthony of the ^'eddahs can be
regarded as a proved fact, but also their former distri-

bution over probably the whole island, including the
low country as well as the mountainous districts.

The shape of the chips, knives, lance points,
scrapers, and fragments of bone awls enables this

stone-industry to be described as analogous to that of
the Madelaine period of the PaliEolithic age. "Yet,"
as the cousins Sarasin remark, " this industry is to be
denoted as a special Fades Veddaica, inasmuch as
white quartz (mainly of an ice-like transparency) fur-

nished the principal part of the material." Besides
this, they also found a red, yellow, and black variety
of quartz (jasper) employed in great profusion, which
contrasted strangely witfi the monotonous grey gneiss
of the caves themselves. On the whole, these imple-
ments are of small size, suited to small hands, and
therefore emploj-ed by a small race of men. The stone
hammers which were used to strike chips off the cores
are of a remarkably small size. The Sarasins con-
clude their article with these words:—"We, further..

more, may already venture to say that the second main-
period of the Stone age, the Neolithic one—viz. that
characterised by the polished stone axe—is entirely

wanting in the island of Ceylon, the Veddahs having
made the step directly from the Older Stone Age into
the Modern Age of Iron, which was brought them by
the Sinhalese, or perhaps by another people of the
Indian continent."

It is believed by some in Ceylon that there are only,

some hundred Veddahs existing, and Dr. Sarasin in-

formed a Ccvloii Observer representative that there
are but a small number of Veddahs of pure blood to be
found, perhaps only about fifty or sixty. These chiefly

occur in Nilgala, Bibile, and the Putipola hill in Moli-
gala, where there .are only three small communities
of the purest blood. Most of them build small, primi-
tive huts, while some live in the open, sometimes in

caves, but not always ; those who have families build

huts. Their own language is lost ; being a small
tribe surrounded by thousands of Sinhalese they have
learnt a simple dialect of Sinhalese. They have no
knowledge of their history. There is no chief, but the
oldest man is called the speaker ; he has, however, no
privileges, and is not empowered to issue orders.

They no longer know how to make stone implements,
and now buy iron from the Sinhalese. Dried flesh and
forest fruit are eaten. They have no religious cere-

monies, but some believe in ghosts, whom they call

yakas, though others disbelieve in their existence,

idolatry is not practised, nor do they worship stones

or trees, or pray to them; indeed, the majority deny
that they know anything about them. The Veddahs
are strictly moral, there are no thieves among them,
thev never take alcohol, and thev never tell lies.

A. C. H.

AN ITALIAN MONUMENT TO LINNMUS AT
THE END OF THE EIGHTEENTH

CENTURY.

IN these days, when all the world of science unites
in celebrating the memory and glory of the great

.Swedish naturalist, it is interesting to recall from the
utter oblivion in which it has remained until now the
monument and inscription dedijcated to Linnd in

Naples at the end of the eighteenth century, pre-

sumably in 1778, the year of Linn^'s death.

The monument, which probably consisted only of

the marble inscription, was not a public monument,
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but was raised by the fervour and admiration of

Domenico Cirillo, the Neapolitan friend and corre-

spondent of Linn^, to whom the latter had dedicated
the heathers of the genus Cyrilla, now included in the
family of the Cyrillse.

The Cirillo had been for long a family of doctors,
naturalists, and artists. It is said that Domenico
Cirillo, who was born in 1739, and graduated in 1759,
was the twentieth doctor of medicine belonging to the
Cirillo family. At the beginning of the eighteenth
century, Nicola Cirillo, who in 171S became a Fellow
of the Royal Society of London, formed in his own
private grounds in Naples a botanical garden which
continued to be the scientific centre of Neapolitan
naturalists until its destruction and the dispersion of

the collections and herbarium in the fatal year 1799.

In the sack of Cirillo's house were lost the letters

written by Isaac Newton to Nicola Cirillo, and the

famous herbarium of Ferrante Imperato, preserved

since the sixteenth century, before which Martyn Vahl,
Linn^'s friend and disciple, had knelt in admiration
when he visited Naples in 1783.

The garden of Cirillo was the rallying point for the

flower of Neapolitan thought and science, soon to be
decimated and dispersed bv royalist persecution during
the storms of the Revolution of 1799. Many of the

most distinguished men of Naples must have stood

round Cirillo when the following inscription was raised

in honour of Linnaeus :—

Caroli Linnaei

Animam sapientissimam
Terris divinitus impertitam

ut

Naturae universae arcana
Declararet patefaceret

Illustraret

Postea
per dephlogisticatam
Aetheream regionem

Obvolitantem
Ne quid respub. Botanicorum

Detrimenti capiat

Vos
Fragrantissimae, soporiferae

Tetrae, spirantes

Ambrosiacae, .\phrodisiacae

Perennis voluptatis ministrae,

Herbae, Arbores, Plantae

Odoribus, Effluviis, aromate
Sistite, involvite, detinete.

The mob destroyed this inscription, together with

Cirillo's house and collections, and Cirillo, with many
of the noblest thinkers and benefactors of his country,

was hanged in the market-place of Naples on October

29, 1799.
_

The inscription by Domenico Cinllo is one of the

first memorials erected in a botanical garden to the

memory of Carl Linn^. Perhaps it may be raised

again in Naples, a memorial not only of Linn^'s glory

r,nd of Cirillo's devotion, but also of that_ brotherhood

of science to which Linn^ and the societies that bear

his name have so much contributed.
Italo Giglioli.

DR. ALEXANDER BUCHAN, F.R.S.

WITH the death of Dr. Alexander Buchan on

Monday, May 13, after a brief illness, a long

industrious life and a distinguished scientific career

were brought to a close ; a genial and striking person-

ality has become a memory.
Born at Kinnesswood, Kinross-shire, in 1829, edu-

cated at the Free Church Normal School and the
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University of Edinburgh, he became a schoolmaster
at Banchory, Blackford, and subsequently at Dunkeld.
He had, at the same time, an independent taste for
field botany and meteorology.

-An afi'ection of the throat proved to be an embarrass-
ment in his scholastic work, and in i860 he was called
to Edinburgh to be secretary of the Scottish Meteor-
ological Society. It was a time of remarkable activity;
indeed, it was a notable period in the development of
the modern science of meteorology. In Paris,
Leverrier had traced the progress across Europe of
the celebrated Crimean storm. In London, FitzRoy
was busy with the daily comparison of reports by
electric telegraph from a number of stations in the
British Isles. The British .Association was maintain-
ing a physical observatory at Kew, in the superintend-
ence of which Balfour Stewart had just succeeded
Welsh, a pioneer in meteorological ballooning. In
this enterprise Welsh was soon followed by the intrepid

Glaisher, under the auspices of a British .'\ssociation

Committee, with the active support of Lord Wrottesley.
The Master of Trinity included the design of an ane-
mograph among his achievements. In Scotland,
Thomas Stevenson, Milne Home, and Sir Arthur
Mitchell, with the support of the great Scottish physi-

cists, formed the nucleus of the energetic society

which, under Buchan 's management, became one of

the most important centres of meteorological investi-

gation, the focus for the collection of observations

from all parts of Scotland, and the controlling body for

a network of volunteer stations. The work of examin-
ation and tabulation, conducted almost wholly by
Buchan and his niece. Miss Jessie Hill Buchan, re-

ceived official recognition as supplying many of the

summaries of observations at stations of the second

order in Scotland required by the Meteorological Office

in London for international purposes, and as preparing

(he meteorological reports for the Registrar-General

for Scotland on lines somewhat similar to, but not

identical with, those prepared for the Registrar-

General for England and Wales bv James Glaisher,

first as a member of the staff of the Royal Observatory,

and subsequently on his own account.

.\ few words as to Buchan 's scientific work must
suffice. With Baxendell, of Manchester, he was largely

instrumental in securing the general acceptance of

Buys Ballot's principle of the relation of wind to air

pressure. He had the faculty of statistical irisight.

and realised that by the appropriate combination of

many observations it was possible to trace the inter-

dependence of phenomena which might be affected

separately bv a number of independent causes. This

insight is' illiistrated in a remarkable way by his papers

with Sir .'Vrthur Mitchell upon the relations of clirriate

and health in London. Such a method of investiga-

tion does not always commend itself to the student of

physics, who, fortunate in having the conditions under

his own control, is accustomed to trace the direct

connection between cause and effect in each separate

experiment. But the remarkable results of Buchan 's

work, which still remain to be followed up, enable

one to understand the enthusiasm for collecting ob-

servations, and more observations, that seem purpose-

less to some of those who look on.

His " Handv Book of Meteorology," published in

1867, followed by a second edition in 1868, and now
long since out of print, though a new edition has

always been looked for, and his " Introductory Text-

book" of Meteorology" (1871) are
_
ample evidence of

his general grasp "of meteorological work, but his

favourite method of meteorological investigation was

the map. Beginning from the time when the reduc-

tion of the barometer to sea-level for synchronous
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charts and the identification of closed isobars as

cyclonic and anticyclonic areas were novelties, he was
the first to trace the course of a " depression " across

the Atlantic ; and subsequently, by the collection and
discussion of data from all parts of the world, to give
in a paper before the Royal Society of Edinburgh
" the mean pressure of the atmosphere and the pre-

vailing winds over the globe."
This was followed by the monthly charts and tables

representing the atmospheric circulation in the volume
contributed to the Challenger Reports and published
in 1889, and the corresponding results for " oceanic
circulation " in 1895.

His monthly maps of forty-year averages for the
British Isles developed likewise (with the assistance
of Dr. A. J. Herbertson) into the compilation of the

wonderful atlas of pictorial meteorology published by
Bartholomew in 1899. Therein is, indeed, a worthy
representation of Buchan's meteorological method.

It was by the method of the map that he proposed
to deal witli the outstanding results of the Ben Nevis
observations, which were collected largely under his

own supervision, and have been already the subject
of numerous papers. His capacity for dealing in this

way with huge masses of figures was amazing. I

have often gone with him over the details of daily

maps exhibiting the results for Scottish weather at

official stations, lighthouses, and private stations to

trace some generalisation which had been suggested
by his work. His programme was to correlate these
daily maps with the observations at the summit and
base of the mountain. The methodical care in order-
ing the entries, and their arrangement as regards
colour or design to bring out any salient features, were
thoroughly characteristic of his work.
From 7877 until last year, when it was arranged

that he should continue the work upon the Ben Nevis
observations instead, he was inspector of Scottish
stations for the Meteorological Office. Throughout
Scotland he succeeded in eliciting from the observers an
enthusiasm for accurate work that is truly remark-
able. Last year I followed myself the course of his
rounds, and was interested to verify the eulogistic
phrases about the Scottish stations which used to be
characteristic of the reports of the annual visitation.

In 1887, Buchan succeeded Stokes as a member
of the Meteorological Council. Sir R. Strachey, Sir
W. Wharton, Sir G. H. Darwin, Mr. Galton, Mr.
E. J. Stone, and subsequently myself, were his col-

leagues.
The period of his tenure almost synchronises with

that of the final form of the work on Ben Nevis, which
was brought into full activity by the endowment by
the council of the base observatory at Fort William in

1890. It may also be regarded, not inaptly, as the
period during which the interest of meteorological
work passed from the geographical extension of ob-
servations over the earth's surface to the exploration
of the upper air, begun by Welsh, continued by
Glaisher, but afterwards allowed to drop. The great
enterprise of maintaining a station of the first order
at the highest point of the British Isles absorbed
practically all the energy of the Scottish society during
Buchan's membership of the Meteorological Council.
Ultimately it proved to be a greater charge than the
society could support, and appeal was made first to the
council, who were themselves experiencing the pinch
of straitened circumstances, and then to the Govern-
ment,

_
who after a lengthy inquiry by means of a

committee arrived at a misunderstanding; and the
closing of the observatories was the result.

Indeed, the course of the negotiations began, as it

ended, in a misunderstanding. The financial posi-
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tion of the office was well known ; but at the time
the National Physical Laboratory was in course of

formation, and it was supposed that, being itself in

receipt of Parliamentary aid, it would maintain its

physical observatory at Kew out of its own resources.
The annual sum of 400/. voted by the Meteorological
Council would thus become free for meteorological en-
terprise elsewhere. But it was ordered otherwise

;

the payment to Kew still goes on.

In the course of the appeal some hard things were
said of the council in its corporate capacity, but they
were not followed by any diminution of mutual respect
between its members. The only real difference of

opinion was as to the ways and means of enlisting
the practical support of Parliament for meteorological
work. The motives which actuate the decisions upon
such matters are not even now sufficiently clear to

obviate legitimate difference of opinion upon the sub-
ject.

However one may regret the termination of a
great enterprise, it is fair to say that the only pos-

sible conditions for its continuance were a sufficient

supply of funds. All are agreed that a precarious
existence under financial conditions involving semi-
starvation of the work of research could not be
regarded as an alternative.

Buchan was an honorary LL.D. of Glasgow, and
a Fellow of the Royal Societies of London and Edin-
burgh. He was curator of the library and museum of

the latter, and received the Makdougall-Brisbane
prize from the society in 1876, and the Gunning prize

in 1893. He was the first recipient of the Symons
medal of the Royal Meteorological Society of London
in 1902. He served for some time on the committee
of the Government grant for scientific research. He
was president of the Botanical Society of Edinburgh
in 1870-1. He was also an honorary member of the

Royal Society of Sciences of Upsala, of the Philoso-

phical societies of Manchester, Glasgow, and Emden,
and of the meteorological societies of Austria, Ger-
many, Mauritius, Algiers, &c.

In Edinburgh society, and indeed throughout Scot-

land, he was a well-known figure. His striking ap-

pearance, his geniality, his familiar acquaintance with
Scottish literature and literary men, and his enthusi-

astic devotion to his work, easily account for the high
degree of respect and affection with which he was
regarded in the Scottish capital. He was at his best

at the hospitable gatherings of the Royal Society

Club, with the management of which he was asso-

ciated for many years.

He married in 1864 Sarah, daughter of David
Ritchie, of Musselburgh, who died also on May 13

seven years ago. He leaves a son, Dr. A. Hill

Buchan, with whom he lived, and who was his com-
panion on many journeys.

In thus taking leave of a kindly master and a

valued friend, it is not too much to say that the work
of Buchan's life has contributed largely to justify the

claim of meteorology to be regarded as a separate

scientific subject, entitled to separate academic recog-

nition. The physics of the atmosphere has its geo-
graphical aspect, but it is not a branch of geography

;

it has its mathematical aspect, but it is not a branch
of mathematics; it has its experimental aspect, but
it is not a branch of experimental physics. The con-

stitutional affection of the throat prevented Buchan
from using his natural powers of exposition to their

full extent, but may we not hope that the L^niversity

of Edinburgh will see her way to recognise the devo-

tion of her distinguished alumnus by providing the

subject of his devotion with a voice among the

sciences which she fosters? W. N. Sh;\w.
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We regret to see the announcement that Sir Benjamin
Baker, K.C.B., I'.R.S., died suddenly on Sunday, May 19,

in his sixty-seventh year. We have al5o to deplore the

death of Sir Joseph Fayrer, K.C.S.I., F.R.S., on Tuesday,

May 21, at eighty-two years of age.

M. DE Lappakent has been elected permanent secretary

of the Paris Academy of Sciences in succession to the late

M. Berthelot.

The second annual meeting of the American Association

of Museums will be held at the Carnegie Institute in Pitts-

burg on June 4-6.

The Observer states that the honorary freedom of the

City of London is to be conferred on Lord Lister. The
proposal will come formally before the Corporation probably

at its first meeting after the Whitsun recess.

The section of geology and geography of the ."Xmerican

Association for the Advancement of Science will hold a

summer field meeting from July 3 to July 10 in New York
State in the region between Lake Champlain and the

Adirondacks.

.'\n exhibition of reflex cameras at present on the

market, and of photographs illustrating the use of reflex

cameras, is to be opened at the house of the British

Journal of Photography on June 13, and will remain open

until July 6.

The will of Mr. C. T. Verkes, who died at New York
on December 29, 1905, has just been made known. The
testator bequeathed 20,000/. for the upkeep of the observ-

atory at Lake Geneva, Wisconsin, to the University of

Chicago, with the condition that the observatory shall

always be known as the Yerkes Observatory.

Dr. W. S. Bruce is organising an Arctic expedition,

with the special object of completing the exploration of

Prince Charles Foreland, Spitsbergen, which he began last

summer, in company with the Prince of Monaco, in the

Princess Alice. The expedition will proceed in the first

instance to Tromsoe, in Norway, and from there to Spits-

bergen, in a specially chartered steamer.

The German steamship companies Norddeutscher Lloyd

and the Hamburg-Amerika Linie will allow a reduction for

passage tickets on different lines to members attending

the fourteenth International Congress for Hygiene and

Demography to be held at Berlin next September. The

office of the Hamburg-Amerika Linie in Berlin has under-

talcen to procure rooms in different hotels for members

of the congress. Detailed information concerning the re-

duction in price for tickets, and means of communication

with Berlin, will shortly be published, and is obtainable

at the bureau of the congress, Berlin 9 W., Eichhornstr. g.

On Tuesday next. May 28, Prof. G. H. F. Nuttall will

deliver the first of two lectures at the Royal Institution on

" Malaria, Sleeping Sickness, Tick Fever, and Allied

Diseases," and on Saturday, June i, Sir William White

will begin a course of two lectures on " The Contest

between Guns and Armour." The Friday evening discourse

on May 31 will be delivered by Mr. A. Henry Savage

Landor, on " Recent Journey Across Africa," and on

June 7 by Sir James Dewar, on " Studies in High Vacua

and Helium at Low Temperatures."

On Friday afternoon. May 17, an earth tremor—possibly

due to some shift of strata not wholly unconnected with

extensive mining operations—took place in the Rhondda
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Valley, Glamorgan, and is described by those who felt it

as more severe than last year's earthquake. The vibration

was very distinctlv felt by the miners underground, who

estimated its duration at half a minute. Householders also

felt the shock, and noticed crockery rattle. The vibration

was not noticed anywhere else in South Wales. Similar

local shocks have been felt before, notably one in the

same spot on October 16, 1896.

In a letter published in the Times of May 18, Sir James

BIyth suggests the formation of an Imperial Council to

continue and elaborate the work which has, with the end

of the Colonial Conference, been suspended for a time.

.\niong the subjects calling for investigation by such an

Imperial Council, Sir James BIyth includes, with many

others. State-aided organisation, where needed, of agri-

cultural activities, such as the improvement of the breeds

of cattle and horses, dairy, forestry, seed selection and

supply, and the promotion of technical and scientific educa-

tion, with the endowment of research, in both of which

we are greatly behind other nations. This permanent

Imperial Council would " act as eyes and ears to the

Empire as a whole," and would greatly assist scientific

procedure in government.

The Pasteur Institute of South India at Coonoor was

opened, the Pioneer Mail states, by Sir Arthur Lawley,

Governor of Madras, on .'\pril 25. The Governor, in the

course of a short address, sketched the history of the

institute, and said that Lord Ampthill was the originator

of the scheme. The consummation of the work was due

to the generosity of an American millionaire, Mr. Henry

Phipps, who placed one lakh of rupees at the disposal of

the Madras Government. The institute will involve

annually considerable expense ; and the Indian Government

has undertaken to bear the chief part of this, but the com-

mittee of the institute and the Government look for sup-

port to the public and the neighbouring States. His

Highness the Nizam of Hyderabad has set an example of

generosity by promising, for at least ten years, to give a

substantial contribution to the annual expense.

The cold days of May have this year been more than

usually pronounced, and for five consecutive days, from

May 17 to May 21, the shade temperature in London did

not exceed 55°, while on May 19 and 20—Whit Sunday

and Monday—the maximum temperature was 51", or

about 15° below the average. The observations of past

years commonly show low day temperatures after the

middle of the month, although the occurrence is not

sufficiently frequent to be exhibited in any marked manner

in the mean readings for any considerable number of years.

In London and in many parts of England night frosts

were frequently registered by the exposed thermometer

during the past week, and a very keen north and north-

east wind was blowing. The cold snap was more severely

felt, following so closely on brighter and warmer weather ;

the shade temperature in London on May 12 was 28°

higher than on May 19 and 20.

With the object of bringing the Smithsonian Institution

at Washington into closer touch with the representative

national scientific organisations of the United States and

to create a new channel for the diffusion of knowledge,

the secretary of the institution, Mr. Charles D. Walcott,

recently sent an invitation to the National Academy of

Sciences and to the American Association for the Advance-

ment of Science to make the Smithsonian Institution their

headquarters. The authorities of both the National

Academy and the American Association have accepted the
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offer with thanks, and the step taken will assist greatly

to make the Smithsonian Institution a clearing-house of

national scientific learning for the United States.

In connection with the second centenary celebration of

the birth of Linnaeus, the opening article of the April

number of NaUtren is devoted to a sketch of the life and

work of the great naturalist, by Mr. J. Holmboe. It is

illustrated by reproductions of Hoffman's portrait and

C. F. Inlander's medallion.

The practical work of the members of the Australian

Ornithologists' Union during the sixth congress, held last

November and December in exploiting the bird-life of

Mount Wellington, Tasmania, forms the subject of the

chief article in the April number of the Emu. Among
the illustrations to this article is one of a group of Euca-

lyptus trees showing the manner in which the great black

cockatoo strips off the bark in long streamers in order

to feed upon the grubs of certain bark-burrowing insects.

It is stated that only dead timber is attaclied by the

cockatoos, which are thus exceedingly useful in keeping

in check insects injurious to the forests.

Insects injurious to barley and other grain when in

store form the subject of a paper by Mr. W. E. CoUinge

published in the Journal of the Institute of Brewing, vol.

xiii.. No. 3. The statement, on the authority of Miss

Ormerod, that in the winter of 1S84-5 a sum of between

1000!. and 2000Z. was lost on a single cargo of Russian

barley by the ravages of Calandra granaria gives an idea

of the magnitude of the evil, and the list of five-and-twenty

injurious species given by the author serves to emphasise

the seriousness of the situation. Worse still is the state-

ment that the number of species and of individuals of

such pests has notably increased in this country during

the last few years. Gauze-covered windows, cleanliness,

and fumigation with carbon disulphide are the chief

remedies suggested by the author.

In a paper on the so-called renal portal system, pub-

lished in the April issue of the Proceedings of the Zoo-
logical Society of London, Mr. W. Woodland concludes

that the structures thus called are misnamed, and that

there is really no " portal system " connected with the

kidneys. He accordingly proposes to replace the terms
" renal portal system " and " renal portal vein " by " renal

cardinal meshwork " and " post-renal vein." As the

renal cardinal meshwork appears to have no excretory

function, the association of kidney and vein is probably

functionless, and thus, in a sense, accidental. The mesh-
work seems, in fact, to be merely " an instance of the

extension of a growing organ in the direction of least

resistance ; in other words, a mechanical product having
no direct relation to the physiological needs of the animal."

The Popular Science Review for' May contains the first

connected account of the Jamaica earthquake which has
reached us. From this description, by Prof. C. W. Brown,
we learn that the earthquake was not remarkable for its

violence, as this is not put at higher than 9-5 degrees; of

w-hat scale is not stated, but whichever was used, this is far

short of that attained by really great earthquakes. The
shock, as distinguished from the damage, was not so

localised as appeared from telegraphic accounts ; there
seem to have been independent centres, of lesser violence,

on land, and the submarine cable was broken at two places,

about four and about twenty miles from Bull Bay, a
couple of miles or so of cable being so thickly covered
with debris that they had to be abandoned. At several
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places along the edge ot the harbour the bottom has sunk

from its old level, the maximum difference being more

than six fathoms, but this subsidence was confined to a

belt of from a hundred to three hundred yards in breadth,

surrounding the harbour and located on the shore or

slightly off shore; the middle portion of the harbour and

the entrance channel were unchanged.

One of the principal functions of the International

Association of Botanists is to provide critical notices of

papers and books on botany in their journal, the

Botanisches Centralblatt. An extension of this review

work has given rise lo the " Progressus Rei Botanicx " for

the publication of summaries prepared by acknowledged

authorities in different branches of botany. The first part,

issued in November, 1906, contained articles by Prof. E.

Strasburger, on cell-ontogeny; by Dr. D. H. Scott, on

PalcEozoic botany ; and by Dr. C. Flahault, on botanical

geography. The second part, lately received, also con-

tains three articles. Dr. L. Laurent reviews the progress

of paU-Eobotany with reference to angiosperms, Mr. W.
Bateson deals with the subject of genetics, and Dr. F.

Czapek writes on the physiology of nutrition. With regard

to Dr. Laurent's contribution, he explains that it is con-

cerned with the development of the angiosperms in the Cre-

taceous and Tertiary periods. Besides recording new
observations, the author discusses methods employed and

the general trend of results. A noticeable feature of Mr.

Bateson 's review is the general combination of zoological

and botanical facts. Dr. Czapek starts from the date of

the publication of the first volume of Pfeffer's " Plant

Physiology," and follows that author in his arrangement.

Among the subjects receiving special notice are the water-

current in plants, methods of absorption, assimilation of

carbohydrates and enzymes.

A MONTHLY list of the publications of the U.S. Depart-

ment of Agriculture is sent to all who apply for it, and is

received by us. The activity of the department in obtain-

ing information upon every branch of scientific agriculturp

and 'making it available in reports, bulletins, circulars,

and other publications, issued at the nominal price of a

few cents, is really remarkable. The "monthly list now
before us is a six-page leaflet containing the titles of many
publications of importance, and including as new no fewer

than nineteen bulletins, twenty-one circulars, and two
farmers' bulletins on flax culture and experiment-station

work. Our Board of Agriculture and Fisheries issues many
useful leaflets, but its work cannot be compared with that

of the United States Department of Agriculture, which is

continually obtaining new knowledge. It could not be

otherwise under the present conditions ; for while a few

hundred pounds a year represent the contribution our

Board is able to make for agricultural research, the ex-

penditure on investigations under the U.S. Department of

Agriculture amounts to more than two hundred thousand

pounds annually, exclusive of salaries of permanent officials

and expenses of publications. Our politicians profess re-

gard for British agriculture, but they do nothing to provide

for the development of the knowledge which is even more
necessary in the old country than it is in the new.

Dr. V. CoNR.Ai) made some interesting experiments

on the ionisation of the air at the Santis Observ-
atory, Switzerland (altitude, 8200 feet), in August, 1905,

the results of which are published in the Proceedings of the

Vienna Academy for July 12, 1906. The author found that

the daily variation in the amount of positive ions exhibited

quite a different type from that of the negative ions. The
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daily range of the amount of positive ionisation showed a

principal maximum at iih. a.m., that of the negative at

3h. a.m. The minima agreed fairly well in time, the posi-

tive occurring at 3h. p.m. and the negative at ah. p.m.

A secondary maximum of the positive at 4h. a.m. occurred

near the time of the principal negative maximum, while

a secondary maximum of the negative, at iih. a.m.,

occurred at the time of the principal positive maximum.

In Metcorologische Zeitschrift (No. 12, 1906) Dr. A.

de Ouervain urges several arguments in favour of the

real existence of the inversion of temperature at the height

of 8-13 kilometres, upon which doubt has been thrown

by several persons. M. Tei.sserenc de Bort instituted a

number of ascents at Trappes (near Paris) during the night

or early morning, so that the unmanned balloons might

reach their greatest heights before sunrise, which seem
to show without doubt the real existence of the inversion.

Dr. de Ouervain points out that in the international ascents

made during the daytime at Strassburg, St. Petersburg,

and Zurich (as well as other places), every possible care

has been taken to eliminate the effect of radiation, and
that the results also fully support the reality of the in-

version. There is also the fact that a stratum of air is

frequently found above the inversion zone, where the

temperature again decreases decidedly with increasing

altitude.

We have frequently had occasion to refer to the useful

work of the Zi-ka-wei Observatory, near Shanghai, in

issuing timely notice of the approach of dangerous storms.

At the present time it receives telegraphic reports from
several of the Chinese stations, and telegrams twice or

thrice daily from thirty-two foreign stations, obligingly

forwarded with the consent of their respective Govern-

ments. Telegraphic storm warnings are sent from Zi-ka-

wci to some fifteen of the principal Chinese ports, nearly

all of which have semaphores which exhibit storm signals
;

notices are also transmitted to Vladivostock, Tokio,

Formosa, and Indo-China. The Inspector-General of

Chinese Customs has, at the urgent request of the director

of the observatory, further sanctioned the erection of

semaphores at twenty-five selected lighthouses not yet

electrically connected, to which, from May, 1907—about

the time of the beginning of the typhoon season—captains

of ships leaving port are invited to repeat, during the day-

time, the warning notices they have seen in the harbours

for the benefit of the fishing and other small craft in the

ofTJng.

In view of the approaching tercentenary of the discovery

of logarithms. Dr. F. H. Loud contributes a note to the

semi-annual Bulletin of the Colorado College Observatory

in which he proposes several rapidly converging series,

and shows how they might be used for the re-calculation

of logarithms to a large number of decimal places. A
table is given of logarithms of primes below no to

eighteen places.

Mr. Ch.arles Urb.in issues a pamphlet recommending

the use of the kinematograph for scientific and educational

purposes. He has published a large number of rolls

demonstrating living objects, such as pond life as seen

through the microscope, and it is suggested, among other

uses, that the kinematograph may be applied to take

records of important surgical operations for future use in

class demonstration, and also to exhibit to medical

students the details of experiments on living animals with-

out repeating the actual experiments before every fresh

batch of students.
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Prof. E. W]edem.\n-n is well known for many contribu-

tions he has made to the subject of Arabian astronomy.

In a recent communication to the Physikalisch-Medizin-

ischen Society of Erlangen he gives the translation of a
paper from the Qasid al Irschad, " Guide to the Aspir-

ing," to which his attention had been directed by Prof

Nallino, of Palermo. The original author, who seems to

have been indifferently known as al Ansari or al SachElwJ,

was a competent exponent of the astronomy of his day.

Astronomy he describes as the science which teaches the

nature of separate bodies, their figures and positions, the

distances between them, the motions of the planets, and

the magnitude of the heavenly bodies. Four fundamental

parts are recognised. In the first is investigated what is

common to all spheres or orbits, the words seem to have

the same significance, to the relations between them, and

the proof that they all move, the earth remaining at rest.

In the second is demonstrated the character of the motions

of the heavenly bodies, how many there are, the divisions

of the zodiac, and the phenomena of the eclipses. The

third treats of the earth and of the climate in different

places, and of the differing lengths of the day and night

according to latitude. The fourth part considers the

magnitude and the distances of the stars. References are

made to classical works in which these subjects can be

studied at greater length. Further subdivisions follow,

having reference to the calculation of ephemerides, the

calendar, the method of observing, the projection of the

sphere, and problems connected with the gnomon. Into

these it is scarcely necessary to follow either the learned

Arabian or his able translator. The paper is interesting,

but its scientific value is mainly confined to the elaborate

notes with which the author has enriched his translation.

These notes are both philological and historical.

Students of the early history of science will find an

elaborate and interesting discussion of Petrus Peregrinus

de Maricourt's " Epistola de Magnete, " by Prof. S. P.

Thompson, in vol. ii. of the Proceedings of the British

Academy. Petrus Peregrinus, we learn, was a native of

Picardy, a friend of Roger Bacon, and a man of very

varied knowledge for his time. The " Epistola " is

believed to have been written in August, 1269, while its

author was assisting in the siege of Lucera, in southern

Italy. Peregrinus's chief claim to distinction, in Prof.

Thompson's opinion, was his invention of improved forms

of the compass. One form, like earlier compasses, was

floated in water, but it was the first to possess the equi-

valent of a " lubber " line and a divided circle. A second

form was pivoted, and may be regarded as the precursor

of the azimuth compass. An even more curious instrument,

which, though illustrated, was presumably never

materialised, was to consist of a light pivoted circle, having

a number of inwardly directed iron teeth, with a fixed

lodestone at its centre. Peregrinus's hope was to secure

perpetual motion. There seems here almost an anticipa-

tion of one idea at least embodied in the dynamo, but

Prof. Thompson is too experienced a writer to enter on

this theme with an audience where his remarks would

be liable to misconstruction. The discovery of the declin-

ation of the compass from true north has been ascribed

by some to Peregrinus, but this Prof. Thompson says is

a mistake, arising from a spurious addition made to a

Leyden MS. of the " Epistola " about the end of (he

fifteenth century. In Appendices A and B Prof. Thompson

enumerates the various MSS. and printed versions of the

" Epistola." Of the tweirty-eight MSS. enumerated, it is

surprising to find that no fewer than twelve are in libraries

situated in the United Kingdom, seven being in the
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Bodleian and two in Prof. Thompson's own possession.

Some of the scientific aspects of Peregrinus's work re-

ceived a somewhat fuller treatment recently at the hands

of Dr. L. A. Bauer (U.S. Coast and Geodetic Survey's
" Magnetic Declination Tables and Isogonic Charts,"

1902, pp. 16-20), but the present discussion is much more
complete on the literary side.

The magazine of photographic art known as the

Practical and Pictorial Photographer, so ably edited by

the Rev. F. C. Lambert, was until quite recently pub-

lished by Messrs. Hoddcr and Stoughton. This monthly

has now been acquired by Messrs. Robert Atkinson

(London), Ltd., and will in future be published at their

offices in 10 Essex Street, Strand. From the editorial

notes it is gathered that some changes have been con-

templated in the new issues, and the March and April

numbers point out the direction in which such alterations

have been made. The modifications include an attempt

to issue the publication on the first of each month ; one

long or a collection of small articles dealing with one

subject in a comprehensive manner in each issue ; a

change in the inks and paper employed for the illustra-

tions to secure more transparent and luminous shadows in

the reproductions ; a detachable card which deals with all

the constant needs of the dark-room, such as standard

developing formulae for negatives as given in the March
number. Another important innovation is the insertion

of the text and a page of illustrations in connection with
the great National Photographic Record Survey that is

being so well taken in hand now all over the country.

The reader will therefore gather that the future issues of

this excellently illustrated magazine will have an added
interest, and the March and .'\pril numbers should be

seen to fully appreciate the changes made.

The twelfth of a series of Bulletins published by the

Engineering Experiment Station of the University of

Illinois embodies a detailed report, by Prof. A. N. Talbot,
on tests of reinforced concrete T-beams. The tests were
made with the object of determining whether the width
of the slab is a controlling element in the strength of the
beam, and to ascertain the efficacy of vertical reinforcing
stirrups in resisting web stresses.

In the Journal of the Franklin Institute (vol. clxiii..

No. 4) Mr. Persifor Frazer discusses the application of

scientific methods to the study of handwriting, and shows
that when the province of this study is recognised as
within that of experimental psychology, entirely capable
of being conducted like other investigations of the human
faculties by exact measurement and numerical statement,
the shallow pretenders who have from time immemorial
infested it will disappear.

.An interesting account of the work of the United States
Reclamation Service is given by Mr. C. J. Blanchard in

the National Geographic Magazine, Washington (vol.

xviii.. No. 4). The vast expenditure on national irrigation
is the outcome of an Act passed in 1902 which provided
that the money received from the sales of public lands in

fourteen arid States and two Territories should be used
as a reclamation fund for the construction of the works
necessary to irrigate arid lands in those regions. In the
same issue Miss E. R. Scidmore reproduces twenty-five
admirable typical illustrations, of great anthropological
interest, of women and children of the Far East.

Messrs. A. Gallexkamp .ind Co., Ltd., have added to

their " technical " scries of physical apparatus ten useful
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pieces of apparatus which will greatly assist the practical

study of heat. The catalogue describing the instruments

shows how satisfactory results may be obtained and used

to illustrate principles.

Mr. Edward Stanford announces for early publication

a new edition of his " Geological Atlas," which will deal

with Great Britain and Ireland in place of Great Britain

alone as formerly. The maps and text have been revised,

and among the new features is a full list of the figured

fossils, with indications of their zoological position and

range in time.

Part v. of Mr. Charles Stoneham's elaborate work on
" The Birds of the British Islands " has been published

by Mr. E. Grant Richards. The work will be completed

in twenty parts, and its general character was described in

a review of the first part in Nature of October 18, 1906

(vol. Ixxiv., p. 607). We shall notice the publication again

when the whole of the parts have reached us.

Messrs. W. and A. K. Johnston, Ltd., have placed

upon the market a form of their " world-wide sectional

pad " which is likely to be of service to surveyors, military

men, and others. The side of a small square represents

a hundred yards, and intervals of a thousand yards are

indicated by slightly darker ruling. The scale of the paper

is such that a mile is represented by i inch. This form

of sectional paper will prove useful to teachers of geo-

graphy who exercise their pupils in the construction of

simple plans. The price of the pad is is. 6d. net.

The new catalogue of microscopical lenses and apparatus

issued by Messrs. Voigtlander and Son, whose manufactory

is in Brunswick, Germany, is conveniently arranged and

beautifully illustrated. Mr. F. G. Phillips, 12 Charter-

house Street, Holborn Circus, E.C., is the sole agent for

Great Britain and the colonies. The tabular arrangement

adopted in the catalogue makes it easy at once to discover

prices, sizes, and other particulars.

Attention is frequently directed in these columns to the

valuable preparatory work in observational science which

is being accomplished by natural history and similar

societies in the secondary schools of the country. An
excellent instance of this useful work is provided by the

seventy-third annual report of Bootham School (York)

Natural History, Literary, and Polytechnic Society. In

addition to the encouragement given to field work in

natural science, the boys are afforded every facility to study

the science of photography, are offered inducements to

practise literary expression, and are provided with lectures

on scientific subjects. The authorities are to be congratu-

lated on the good year's work described in the report.

A " Guide to the Great Game .\nimals (Ungulata) in

the Department of Zoology, British Museum (Natural

History)," has been printed and published by order of the

trustees of the museum. The guide has been compiled by

Mr. R. Lydekker, F.R.S., and he has devoted the de-

scriptive portion chiefly to the characteristics of the

different genera and fdniilies. The scientific names
employed in the guide are those adopted in the museum,
and are. Prof. E. Ray Lankester points out in a preface,

"to some extent a compromise between extreme views."

The text is illustrated by fifty-three figures, most of which

are printed from half-tone blocks. The guide, the price

of which is one shilling, will provide the visitor with just

the information necessary to enable him to take an intelli-

gent interest in the exhibits.
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OUR ASTRONOMICAL COLUMN.
Comet 1907b.—From a note published in \o. 4175

(p. 366, May lo) of the Astronomische Nachrichten we
learn that the comet discovered by Mr. Mellish on April 14

had been previously seen by Mr. Grigg, of Thames, New
Zealand, on April 9. A set of elements computed by Mr.
Merfield from observations made on April 9, to, and 11

is given.

In the same journal Dr. Ebell continues his ephemeris
for this object up to June 19, showing that the comet is

now appro.ximatelv half-way between 1 and B Ursje Majoris.

R.A.=gh. 2-6m., 5 = +5i° 18'.

The Value of the Solar Parallax.—The discussion of

the Greenwich photographs of Eros, the results of which
were communicated to the Royal Astronomical Society

{Monthly Notices, vol. Ixvii, No. 6, p. 380) at its April

meeting, gave 8".Soo +o"oo44 as the value of the solar

parallax. This result was obtained from the measurement
of 151 plates taken with the .•\strographic 13-inch refractor

and 103 plates taken with the Thompson 26-inch refractor,

between October 14, 1900, and January 15, igoi, and
agrees very closely with the value, 8"-8o2 lo'-oos, pub-
lished by Sir David Gill in 1897.

E.^RLY and Late Perseids.—In a paper recently com-
municated to the Royal Astronomical Society Mr. Den-
ning gives a list of the apparent paths of probable and
possible Perseids ob.served by him during the periods July 7
to 22 and August 17 to 25 inclusive, from 1S76 to the

present time. The observations suggest that true Perseids

may be looked for after the first week in July, but not
until July 19 does the stream become conspicuous enough
to enable a good radiant to be determined. Mr. Denning
asks other observers to supply data from which the radiant

during the earlier period might be determined with more
certainty ; at present there is reasonable doubt that the

shower commences so early as July 7. Similarly the ex-

tension of the date of apparition to August 25 is in ques-
tion, although Mr. Denning is sure that true Perseids

have been observed as late as August 20.

A list of the radiants determined is also given, and the

author states that quite possibly the shower extends over

a period of fifty nights (Monthly Notices, vol. Ixvii., April,

p. 416).

New Elements of Jupiter's Seventh Satellite.—From
twelve observations distributed evenly along the observed

arc passed over by Jupiter's seventh satellite during the

period January 3, 1905, to September 25, 1906, Dr. F. E.

Ross has computed a new set of elements for that satel-

lite. The principal perturbations have been included, and
the observations are represented by the elements with an
average error of only o'-4. The inclination of the satel-

lite's orbit, referred to the earth's equator for the epoch

January 00, 1905 (G.M.T.), is given as 25° 18' -6, whilst

referred to Jupiter's orbit the inclination is 27° s8'-3. The
period, according to these elements, is 26006 days.

Observations secured by Prof. Max Wolf on December
22 and 23, 1906, and by Prof. Perrine on November 23,

are not consistent with these elements, the respective

residuals in R.A. being -fio'o and — 3'-3 (Astronomische

Nachrichten, No. 4175, p. 359)-

The Computation of Cometary Orbits.—In Circular 128

of the Harvard College Observatory, Prof. E. C. Pickering

points out what needless duplication occurs in the com-
putation of cometary orbits. For comet 1907a three almost

identical sets of elements were communicated to the Har-
vard College Observatory, whilst others, giving similar

values, were published elsewhere. To obviate this waste
of energy Prof. Pickering suggests that these computations

should be carried out on some cooperative system, each

computer taking them in turn, and further suggests that

the labour thus saved might with advantage be expended

on the computation of orbits of minor planets, of which
objects so many are now being discovered regularly.

AsTROGRAPHic Catalogue Work at the Perth Observ-
.4TORY (W.A.).—Although most of the Government Astron-

omer's report of the work performed at the Perth (W.
.\ustralia) Observatory during the year 1905 is devoted to
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meteorological observation, Mr. Cooke has a few words
to say about the regrettable delay in the prosecution of
the .\strographic Catalogue work undertaken by the West
Australian Government.
The zone apportioned to the observatory was from 32°

to 40° south declination, and includes 1375 regions ; of
these 145 remained to be taken at the date of the report.
But the operations of measuring and reducing the plates
were not then commenced, and there is a grave possibility
that the plates may deteriorate sufficiently to render them
useless. The taking of long-exposure plates for photo-
mechanical reproduction was commenced, but was afterwards
stopped on account of the expense. Some 10,000 standard
stars have to be observed by means of the transit circle,

and Mr. Cooke suggests that " this will form the basic
work of the Perth Observatory, probably for centuries."

The Total Solar Eclipse of August 30, 1905.—During
the total eclipse of August 30, 1905, Prof. Schwarzschild,
of the Gottingen Observatory, together with Prof. Runge,
made observations with a prismatic camera and a corona-
graph at Guelma, in Algeria. Part xxx. of the Asirono-
itiische Mitteiluugcti der konigj. Sternivarte zii Gottingen
contains a complete discussion of the results obtained. The
brightness and spectral photometry of the corona are first

dealt with at some length, and then the spectra obtained
are discussed, the origin, wave-length, intensity, and ex-

tension of each arc being given ; the region photographed
was from \ 4590 to X 3330, and the identifications include

the elements Vt, Zr, La, Ce, Nd, and Yb.

THE ERUPTION OF KRAKATOA AND THE
PULSATION OF THE EARTH.

'T'HE vibration of the earth may be caused by volcanic

eruptions and earthquakes, but it is doubtful if any
regular pulsation can be called forth by a sudden impulse

such as an earthquake or paroxysmal outbursts of

volcanoes. If any rhythmic pulsation ever comes into exist-

ence, it is most probably due to some exciting cause of

long duration, such as volcanoes of continuous activity

giving rise to occasional explosions, thus causing frequent

blows to the earth. The eruptions of Krakatoa afford an
example of such a method of excitation, and we have
reason to believe that there were pulsations with a period

of about 67m.
The exact time of several minor explosions before the

great outburst at 10 a.m., August 27, 1883, is not well

known, but if we assume that the air was simultaneously

affected, the record of the gasometer at Batavia gives us

valuable information as to the sequence of the numerous
explosions beginning on August 26. The regular succession

of remarkable excursions in the indications of the

gasometer, reproduced in the Royal Society report on

Krakatoa eruption, is at once evident from the following

table :—
Time interval

h. m. h. m. h. m. m.

August 26 ... 5 2° P "1-1 6 49 = 3 24-5 X 2 = 68-2x6
,, 27 ... o 9 a.m. t^ J t J

' 5.=;

2 38

3 30 '<
'

4 41 „
I

4 S5 .. V,
*5 43
*6 57 ,. {
825 „ 1,

9 42

*y '5 " u co= 60
*II 15 .. i

-3 20= 66-7x3

,3 27= 69-0x3

-3 22= 67-3x3

The great explosions are marked with asterisks, while

the sign is doubled for the principal outburst.

The whole interval = 67-2m. X 16. The mean interval of

successive explosions on .August 27, if those at ih. sjm.
and 2h. 38m. and at 4h. 41m. and 4h. 55m. are

counted as a single phenomenon, is also 67m. The re-

currence of several explosions at multiple intervals of 67m.

shows that they were not always irregular, but had a
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rhythmic character. Another remarkable fact is the

recurrence of explosions at intervals of about 3h. 20m.
Recent investigations in surface seismic waves show that

the principal phase of world-shaking earthquakes travels

once round the earth in about 3h. igni., which almost

coincides with the recurrence intervals in the several

explosions of Krakatoa. Thus the outburst of the volcano

after the explosion of sh. 20m. p.m. happened after the

surface wave had made two complete revolutions round
the earth. In the absence of the seismograph records at

that time, we are quite ignorant of the existence of seismic

waves during those explosions, but the magnetograph
records at Batavia show distinct evidence of the vibrations

of the ground. The repetition of explosions at regular

intervals of time, which has such significance in the pro-

pagation of seismic waves, does not seem to be a mere
chance coincidence. The surface seismic wave requires

nearly the same time in traversing the different major
arcs of the earth, so that they will meet at the antipodal

point almost simultaneously, and in returning will again

coalesce at the centre of excitation, in the same manner
as the Krakatoa air waves. The disturbance at the origin

must therefore re-accumulate at the interval of about
3h. 20m., and tend to call forth a new explosion, if the

preceding explosion has already excited the seismic waves.
This will probably account for the repeated occurrence at

such stated intervals. Without laying too much stress on
the effect of the seismic waves, which may have been
associated with the spasmodic activity of the volcano, we
have another reason to believe that the ground vibrated

with the period of about 67m.
In spite of the numerous theories which may be advanced

as to the cause of the Krakatoa sea waves, a simple

hypothesis of the existence of vibrations with a period of

about 67m. both before and after the explosion removes
most of the difliculties that will be felt in accounting for

the definite periods observed in tide-gauges scattered in

different parts of the world. The activity of Krakatoa
continuing from May to August 27, 1883, the exciting

causes would naturally have been numerous during that

interval of time to start sympathetic vibration of the

earth. Whether the movement of the ground was con-

fined to the region in the immediate neighbourhood of

the volcano or extended round the whole earth could

not be easily answered, and whether the period coincided

accidentally with the natural mode of vibration of the
earth or not is a matter of doubt, but the various data
hitherto accumulated as to the rigidity of the earth from
various phenomena connected with it tend to show that

such supposition is efficacious as a working hypothesis.

The examination of mareograms in different parts of the

world shows that the times of arrival of the Krakatoa waves
are by no means definite, and the diagrams are sometimes
markedly different from each other. In some the waves
are blended together with the proper oscillations of the
bay in which the instrument was placed, while in others
they appear as regular secondary oscillations. In all

cases they present long-continued disturbances ; the more
conspicuous waves are, with the exception of that at

Batavia, preceded by minor oscillations, which sometimes
merge insensibly into the higher waves, so that it is

difficult to decide where the disturbance begins. Accord-
ing to the recent investigations by Messrs. Honda, Terada,
and Yoshida, the secondary oscillations in numerous bays
on the Pacific coast of Japan can be looked upon as
forced oscillations by the waves of the same periods, which
already exist in the surrounding ocean. During the
Krakatoa eruptions the waves made their way into the
surrounding seas and ocean, and the regular succession
of waves in bays is to be attributed to the effect of forced
vibrations.

The periods of Krakatoa waves recorded on mareograms
are :—in Batavia, 122m. ; Port Blair, 63m. ; Negapatam,
68m. ; Madras, 8i-2m. ; Dublat, 65m. ; Beypore, s8m. ;

Karachi, 6qm. ; Aden, 67m. ; Port Alfred, 64m. ; Port
Elizabeth, 70m. ; Table Bay, 62m. ; Port Moltke, 6im.

;

Colon, 70m. The average period of this wave series,

with the exception of Batavia and Madras, is about fifim.,

which almost coincides with the mean period of explosions
from oh. qm. to ith. 15m. on gasometer records. This
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remarkable coincidence can be corroborated with simple
physical experiments in the following manner.
When a pendulum with a magnet attached to it is set

in vibration by intermittent current acting underneath, the
period is double that of the exciting current, or when the

pendulum support vibrates in a vertical path, the frequency
is half that of the vertical motion. The well-known ex-
periment of Melde, by which a string is set in sympathetic
vibration by a tuning-fork of double frequency, and the
crispation produced by the vertical vibration of the sup-
port, as observed by Faraday, are examples of forced

vibrations with period double that of the exciting force.

In the application to the Krakatoa eruption, we notice that

the motion of the st-a-bed near the place of eruption was
nearly vertical ; consequently, if the sea vibrates in an
analogous manner as a pendulum, the period of the excited

wave would be double that of the exciting body. The tide

gauge at Batavia shows a big wave of 132m. ( = 2x66m.)
after the great eruption, and the mean period of the

successive fourteen waves is 122m., which is nearly double
the mean period of previous explosions. It is quite re-

markable that if the rigidity of the earth lies between
that of steel and that of glass, the mean fundamental period

of spheroidal oscillation is about 67m.
According to Lord Kelvin, the tidal effective rigidity of

the earth is about the same as that of steel. I have also

lately shown that the prolongation of the Eulerian period

to the Chandler period of about 430 days is closely con-

nected with the velocity of seismic waves, and tends to

point to the same conclusion as regards the rigidity of the

earth. According to Bromwich (Proc. London Math. Soc,
XXX., 1899), the periods of fundamental spheroidal vibration

of an incompressible clastic solid sphere of the size of the

earth are S5m. and 7Sm., when the rigidity is equal to that

of steel and of glass respectively. In the above calculation

the effect of gravity is also taken into account, which is to

reduce the period by a considerable amount ; with the

rigidity of steel, the period is 66m. without gravity. The
period of 67m. is the mean value when the rigidity lies

between that of steel and of glass.

The prevalence of waves of the said period in the tide

gauges scattered over the different parts of the earth's

surface is a striking coincidence, and may be explained

by assuming that the source of the waves was excited by
vibrations corresponding to the fundamental mode of

oscillation of the elastic gravity waves propagating round
the earth. That most of the mareograms show continued

disturbance before the appearance of big undulations

suggests the probable existence of previous vibrations.

Sincfe such vibrations are radial and tangential, the waves
appearing in bays at some distance from the e.xciting

source would have mostly the same period as the source,

while those observed in the neighbourhood of the eruption,

as Batavia, would be double. Some doubts may be ex-

pressed as to whether the observed period is not peculiar

to these bays, so that whatever may be the period of the

exciting source, such undulations should invariably appear.

With the exception of .\den and Colon, the proper period

of the above-mentioned bays generally differs from that of

the Krakatoa wave.
The above considerations favour the view that the

vibration of the ground near Krakatoa was extremely
slow, and had a period of about 67m. Whether this

vibration extended all over the earth, or was confined to

the vicinities of the volcano, is a question still to be
solved. If the said period is really due to the spheroidal

vibration of our planet, we shall have opportunities of deter-

mining more exactly the period of vibration when volcanic

eruptions of the same character as those of Krakatoa take
place, or sometimes even with world-shaking earthquakes.

It will be worth examining seismograms, if great earth-

quakes do not give signs of the existence of vibrations of

very long period by enhanced disturbances at regular

intervals corresponding to the period of vibration of the

earth. Another means of detecting the presence of such

vibrations would be to examine the mareograms in bays
with the proper period of about 67m. Long-continued
observation in such bays will probably reveal the nature

of the spheroidal pulsation of the earth, if such really

exists. H. Nagaoka.
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REPORT ON ARCTIC MAGNETIC
OBSERVATIONS.

T^lIIS report,' which was printed under the auspices of
-' the Videnslcabs-Selsliabet of Christiania, at the

expense of the Nansen Fund for the Advancement of

Science, deals with magnetic observations made in the

Polar expedition of 1S98-1902 under the command of

Captain Otto Sverdrup. The observations were taken by

Messrs. \'. Baumann and G. Isachsen, and reduced by

Mr. Steen. A large part of the report is occupied by the

reduction of the observations, which were not in reality

very extensive. The following abstract of the mean results

at the four stations where observations were made com-
prises the principal facts summarised on p. 81 :

—

78 46

74 57

Latitude N.
Longitude W.
Epoch IS99-2

Declination W.... 103 4
Inclination N. ... 86 o
Horizontal Force o"0403i

fjord

. 76 29

. 84 4
1900-5

116 47
. 87 I

0-03315

Fjord

76 49
SS 40
1901 -6

Fjord

76 40

. 129 33 ... 128 51

• 87 41 ... 87 53
0-02518 ... 0-02353

The observations, as is evidenced by the smallness of

the horizontal force, were taken at no very great distance

from the magnetic pole, and the instruments, as Mr.
Steen explains with regret, were not well adapted for use

under such conditions. Captain Sverdrup's original pro-

gramme, which had to be largely modified, would have
taken him further from the magnetic pole, but, even if

circumstances had been propitious, a modification in the

outfit would seem to have been desirable. However
zealous the observers, as Mr. Steen justly remarks, they

can hardly be expected to retain their full interest in the

work unless the behaviour of the instruments gives them
confidence that the results being accumulated are trust-

worthy ; and, it may be added, however competent those

reducing the observations, the outcome of their efforts

must be accepted with some reserve unless reliance can
be placed both in the instruments and the observers. In

the present case, economic grounds seem to have been
largely accountable for the instrumental deficiencies. After

the experience gained during the last few years, those

responsible for expeditions to the neighbourhood of the

magnetic poles will have small grounds for excuse if they
fail to exercise due foresight in the choice of magnetic
instruments and the training of magnetic observers in

their use. C. Chree.

DEVELOPMENT OF LEMUKOIDS.
'T'HE development of the tarsier (Tarsiiis spectrum) and

the slow loris (Nycticebus tardigradus) forms the

subject of the seventh fasciculus of Prof. F. Keibel's
" Normentafeln zur Entwicklungsgeschichte der Wirbel-
thiere," now in course of issue by G. Fischer, of Jena.
The part before us is the joint work of Prof. A. A. W.
Hubrecht and the editor. Although the text is necessarily

of an extremely technical nature, the beautiful illustrations

of embryos permit the student to see for himself how
essentially different are the early phases in the develop-

ment of these two strange Malay animals, which are

included by most zoologists in the order Primates.
Prof. Hubrecht has for several years past devoted special

attention to the developmental history of the tarsier, on
which he has published papers from 1895 onwards. He has
regarded the genus as the most primitive phase of the

Primate type, sundered very widely indeed from all other

lemuroids, with which it was formerly so closely associated.

His unique material has been generously placed at the

disposal of his coadjutor for the purpose of illustrating

this fasciculus of the " Normal Plates," in connection
with such material for the developmental history of the

slow-loris as could be obtained—material, unfortunately,

1 Report of the Second Norwegian Arctic Expedition in the Frain,
1898-1002. No. 6. "Terrestrial Magnetism." By Aksel S. Steen. Pp.82.
(Christiania, 1907.)

much less rich than that available in the case of the

tarsier.

While Prof. Keibel, as already indicated, worked out the

history of the tarsier. Prof. Hubrecht undertook that of

the loris, and has likewise written the general account

and the comparison of the two forms.

In the concluding section support is given to Prof.

Hubrecht's original suggestion that, in view of the marked
and radical divergence of their development, it is illogical

to include the loris and the tarsier in the same mammalian
order. Before their relative positions can be definitely

determined and a thoroughly satisfactory classification of

mammals in general formulated, it is necessary that the

series of these normal plates of development should be

very greatly extended, and our knowledge of the ontogeny

of such forms as Manis, Galeopithecus, Hapale, and
Chrysochloris and other insectivores very largely

augmented. .As an instalment to this most desirable end,

the fasciculus before us is all that could be desired.

R. L.
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MARINE BIOLOGY ON THE WEST COASTS
'VTEAR by year the report on the Lancashire Sea Fisheries

Laboratory increases in bulk, and the fifteenth of

the series is again rather thicker than its predecessor. It

contains fourteen scientific papers, as against eleven in

the previous volume, and in the present case two or three

gentlemen other than members of the staff have con-

tributed.

As usual, the volume opens with a general report and

review by Prof. Herdman, the honorary director of the

scientific work. This is followed by twenty pages by the

same author upon sea-fishery research, in which he reviews

the present situation and the nature of the work done in

the international investigations of the North Sea, and

criticises the value of that work from the point of view of

the fisheries. Without either agreeing with or dissenting

from Prof. Herdman 's views, we can say that he has set

forth a very clear statement of his case.

Mr. Andrew Scott's report on the sea-fish hatching at

Piel again records the liberation of several millions of

fry, and again lacks any word as to the results of thus

increasing the fish population of the area. In another

paper on sea-fish hatching in Norway, however. Captain

Dannevig discusses what appear to him to be the results

of liberating artificially hatched cod larvae, but his con-

clusions are traversed by Mr. K. Dahl, whose paper on

the same subject suggests that the increase of cod in the

district shows no relation to the liberation of the fry, but

is dependent upon variations in the currents of water

which are responsible for the distribution of the eggs.

Thus the value of " interfering " with the natural repro-

duction of the food-fishes still remains to be proved.

Mr. Scott also reports, as usual, upon the tow-nettings

for the year, and we cannot but admire the amount of

trouble taken ; at the same time, we are inclined to be

sceptical as to whether the value of such work is equal

to the labour expended upon it.

The same author contributes a short paper upon the

food of young fishes. In this paper also, Mr. Scott

illustrates his capacity for taking pains, and there is no

doubt that such work will prove valuable, especially when
taken in conjunction with work upon the food of mature

fishes, such as Mr. R. A. Todd has contributed to the

North Sea investigations.

Mr. James Johnstone's paper upon this subject deals

onlv with the plaice and dab, and is upon the same lines

as the one he contributed last year upon the same subject.

He has now, however, gone more carefully into detail, and

shows that, although the dab is less particular than the

plaice in its choice of food, both the species depend mainly

upon lamellibranch molluscs, especially Solen, and his

observations on this point agree well with those of Mr.

R. A. Todd on the same species in the North Sea.

The fish-marking experiments were continued during

1 No. XV., Report for 1006 on the Lancashire Sea-fisheries Laboratory at

the University of Liverpool and the Sea-fish Hatchery at Piel. Pp. 269 ;

illustrated. (Liverpool, 1907.)
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iijob, and Mr. Johnstone's results agree with his previous
ones in so far as they show an off-shore migration in the
summer and an along-shore movement in the winter. A
number of other movements were observed, just as in the
North Sea, where individual fish moved long distances,
e.g. to the east and south coasts of Ireland, but such
movements appear to be irregular according to present
knowledge.
The same author also gives a valuable contribution on

sewage pollution of shell-fish, and in this connection we
regret that Prof. Herdman has not been able to give us
a report upon the action of copper in connection with the

purification of infected shell-fish, of which a preliminary
statement appeared last year.

As usual, there is no lack of charts, tables, and illus-

trations, and the volume certainly shows very well Prof.

Herdman 's idea as to the association of scientific research
and fishery problems.

Frank Balfour BroxVne.

INCANDESCENT ILLUMINANTS.'^
A LITTLE more than twenty years ago Auer von

Welsbach, who was engaged on researches on the
rare earths, invented the modern incandescent mantle.
His first mantles were made of zirconia and yttrite earth
in the proportion to make a normal zirconate. Shortly
afterwards he found that the best material has a basis of
thoria. Pure thoria, which requires care in its prepar-
ation, gives very little light, but if a small percentage
of a coloured and permanent oxide, such as ceria, is

added, it gives good illumination.

There has been much discussion about the theory of

the incandescent mantle. It has been generally assumed
that the temperature of a Bunsen burner is too low for a
mantle to give the light it does by simple radiation unless
it is much hotter than the flame. Unfortunately, the

temperature of the tlame is generally taken with a thermo-
couple, and this gives far too low a reading, as th-

thermocouple never reaches the real temperature of the
fiame ; but, admitting that the temperature of the flame
is high, it is still urged that the light given by the thoria
with a small percentage of ceria is so great that there
is something more than mere thermal radiation. It is said

that the ceria acts as a catalytic agent, and that it

oscillates between two states of oxidation. Ceria does
act somewhat in the same way as platinum ; for Instance,

if a ceria mantle is put on a lighted burner, the burner
turned out, and the gas turned on again, the ceria

mantle will glow and finally light the gas. It is odd
that this is not brought forward by the advocates of the
catalysis theory ; but the opponents might urge that
zirconia will do the same thing, and the zirconia mantle
gives very little light. This does not prove that ceria

does not increase the rate of combustion, however.
According to the simple radiation theory, the light

depends only on the emissivity, or blackness of the mantle,
and its temperature. Its temperature must be lower than that
of the flame, as it must be robblrrg the flame of the heat
it radiates. In order to give the flame every chance of
supplying the heat, the threads of the mantle have to be
made very fine, so that the flame can rush through the
meshes, and the hot gas should be in brisk movement
through the interstices of the mantle. By using a special

draught arrangement, known as the intensive system,
about twice the light per cubic foot of gas can be
obtained. In order to get the highest temperature the
emissivity should be low, that is to say, the mantle should
be very white ; but then, though it would get to a high
temperature, it would give very little light. On increasing
the emissivity the light will first increase, but this means
a lower temperature, so that as the emissivity is increased
from white to black the total radiation increases, but as
that means a greater abstraction of heat from the flame,
the mantle is cooler, and therefore radiates a larger pro-
portion of the energy as heat and a smaller proportion
as light, so the mantle gets redder and gives less

1 Abstract of a Iliscou'se
April 26, by Mr. J, Swinburne, F.R.S,

d at the Royal Institution on Friday,
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light. This is just what happens in practice, whether
ceria or any other coloured oxide is used.

It has been urged that, as pure ceria is white, adding
it cannot make the mantle blacker ; but ceria is white
only when cold. A inantle may look quite white cold, and
be darker in colouf when hot. Rubens has devised an
experiinent to show this. The mantle is strongly illu-

minated by an arc and condenser, and its image is thrown
on the screen. It looks quite white, of course. On
lighting the gas, the mantle, instead of becoming still

brighter, at once becomes dull. Again, alumina, which
is white, gives little light. Chromium oxide is so dark
that it gives only a dull red glow. But on adding a little

chromium oxide to the alumina, a dark red light is first

given, because the chromium oxide is too dark, but as
soon as it combines with the alumina to make a light
pink mantle a good light is obtained.
The incandescent mantle is now applied, not only to

the ordinary Bunsen burner, but to an inverted form,
which lends itself to decoration, and to the petroleum
lamp. It is now also applied to air carrying a little

hydrocarbon gas, and this application is said to provide
an extraordinarily cheap light, which is especially useful
for country houses.
One of the drawbacks to gas, compared with electric

lighting, is that merely turning on does not light gas.
This difficulty has been largely overcome by the use of

the bye-pass, but further advances have been made.
Welsbach has discovered that an alloy of cerium and iron
gives off sparks on being scraped or filed, and a burner
has been designed in which the act of turning on the gas
scrapes a little wheel of this alloy, causing a spark which
lights the gas. This overcomes the drawback of having
a little jet always burning. Another invention allows the
gas to be lighted from a main tap. Each burner has an
attachment which lets the gas straight through to the

burner when the pressure is on, but on turning the main
supply off, and alknving a little gas to pass at the con-

trolling tap, the attachment to each burner turns off the

burner and lights a little pilot jet, which keeps alight

until light is wanted again. On turning on the main tap
the pilot jets light the various burners and go out them-
selves. By this moans burners can be fully lighted up by
turning one tap at the door of the room.
The electric incandescent light is undergoing a great

change. Carbon is being replaced by metal wires. It has
been found possible to make wires of high enough resist-

arrce of tungsten, osmium, tantalum, and a few other

metals and compounds. The osmium lamp was the first

of these, but there was difliculty in making it of high
enough resistance. The tantalum lamp is now in great

demand. It is made for too volts to 130 volts, and is

much more efficient than the carbon lamp. It will not

last long on alternating currents, however. The wires
of a lamp that have been run for some time on a direct

current show a curious notched or crinkled appearance
under the microscope ; but a wire that has been run on
an alternating circuit looks as if the metal had been
melted into short cylinders with round ends, and these

cylinders had stuck together end to end without their

centres being in a line. Sometimes the little cylinders

are nearly separated, merely touching at a corner. This
action Is very extraordinary, and has never been explained.

In addition to this, when a lamp breaks down on an
alternating circuit, the wirn sometimes goes at one poin'

and sometimes it breaks in several places, and tangles
itself up in an extraordinary way ; at other times it breaks
up into numerous little pieces, which will be found lying

on the Inside of the globe. Some of the other lamps show
a change under the action of the current, but it is not so

marked as in the case of tantalum.
One of the most interesting of the new lamps Is the

zircon. It is said to be made of zirconium and tungsten,

and lamps of this material have been made for 200 volts,

a matter of the greatest importance from a distribution

point of view. It is possible that the conductor is really

a zirconide of tungsten, and this opens up a new series

of compounds. A zircon lamp for 100 volts has really

six separate loops of wire mounted in series inside a

hiilb. ,\ recent improvement is to pro^'ide an extremelx
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light spring for each loop, so as to keep it taut. The
lamp can then be used in any position.

Tungsten seems to be the favourite metal, as it gives a
very high efficiency. It is probable the lamp of the future
will have an efficiency of nearly a candle per watt, and
this is promised by the use of tungsten. At the same
time, it must be admitted that to make a wire with a
resistance of 500 ohms small enough to give twenty
candles with 20 watts is a triumph of inventive skill.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—The board of anthropological studies re-

commends in a report to the Senate (i) that a diploma
in anthropology be established

; (2) that an advanced
student who has studied some branch of anthropology under
the direction of the board, and has presented a thesis,

which thesis has been approved for a certificate of research,

shall, on the payment of such fees as the Senate may
from time to time determine, be entitled to a diploma
testifying to his competent knowledge of anthropology

;

(3) that any member of the University having graduated
before the date of the establishment of the diploma, who
has piesented a thesis on some branch of anthropology,

which thesis has been approved by the board, shall, on the
payment of such fees as the Senate may from time to time
determine, be entitled to a diploma testifying to his com-
petent knowledge of anthropology.
The John Winbolt prize for engineering for 1907 has

been awarded to J. E. Sears, St. John's College, for his

essay " On the Longitudinal Impact of Metal Rods with
Rounded Ends."
The special board for biology and geology has nominated

Mr. A. E. Shipley the representative of the University on
the council of the Marine Biological Association from the

annual meeting of the association in 1907 to the annual
meeting in 1908.

Manchester.—The provision for study and research in

metallurgy has been recently very materially increased.

The equipment for metallography, as also for the heat

treatment and mechanical testing of metals, has been
brought up to date. Dr. H. C. H. Carpenter, late of the

National Physical Laboratory, was elected professor of

metallurgy a short time ago, and Mr. C. .'\. Edwards
(Carnegie scholar of the Iron and Steel Institute) has just

been appointed demonstrator and research assistant.

Sheffield.—The University council has appointed Mr.
Arthur Holden to the post of assistant lecturer and tutor

in mathematics. Mr. Holden, who was a scholar of

Queens' College, Cambridge, is at present lecturer in

mathematics at St. Mark's College, Chelsea. He will

enter upon his new duties next session.

The plans for the restoration of the main building of

the Merchant Venturers' Technical College, Bristol, have
now been approved by the Society of Merchant Venturers ;

they involve very considerable changes in the arrangements
of the original building. From the description of the pro-

vision to be made in the new building, it appears that the

governors are concentrating the work of their college so

as to provide a much more extensive equipment for those

departments which train civil, mechanical, electrical, and
mining engineers, and prepare for the B.Sc. degrees of

the University of London in science and engineering.

With this en3 in view, they will discontinue certain por-

tions of the work formerly undertaken by the college.

Representatives of the University of London to the

number of nearly a hundred are this week paying a visit

to the University of Paris. The party includes Sir Edward
Busk (Vice-Chancellor of the University), Sir Philip Magnus
(the Parliamentary representative of the University), Sir

.Arthur Riicker (the Principal), Dr. Pye-Smith (ex-Vice-

Chancellor), members of the Senate, Deans of the several

faculties, Mr. P. J. Hartog (Academic Registrar), and

other guests. On May 21 the visitors assembled in the

grand amphitheatre of the Sorbonne under the presi-

dency of M. Briand, Minister of Public Instruction, who

with M. Liard, Vice-Rector of the University of Paris,
delivered addresses of welcome, and Sir Edward Busk
replied. Prof. Alfred Croiset and Prof. Gardner, Dean
of the Faculty of Arts of the University of London, also
spoke. Afterwards the English visitors were entertained
at lunch by the municipality of Paris, and in the afternoon
paid a visit to Versailles. A reception in honour of
the visitors was given by the British Ambassador in

the evening. On May 22 there was an excursion
to Chantilly. To-day is to be devoted to an inspec-
tion of the various departments and laboratories of the
Paris University; in the afternoon a reception will be
given in honour of the visitors at the Elys^e by the Presi-
dent of the Republic and Mme. Falliferes. In the evening
the English visitors will be the guests of the University of
Paris at dinner at the Sorbonne, when the French Ministers
of Public Worship and of Foreign Affairs are expected
to be present. The dinner will be followed by a concert
in the great hall, and a conversazione in the reception
rooms of the Sorbonne. The party will return to London
to-morrow.

The urgent needs of the University of Oxford led to an
important meeting being held on May 16 to consider a
scheme for raising a fund to meet them. Lord Curzon,
Chancellor of the University, presided over a large and
distinguished assembly, and in the unavoidable absence of

the Lord Chancellor proposed a resolution :

—" That a
fund be raised, entitled the Oxford University Appeal
Fund, to meet the needs of the University as set forth in

the letter signed by the Chancellor and Vice-Chancellor,
which was published in the newspapers on May 2, 1907."
Speaking in support of the resolution. Lord Curzon
announced that the fund was being started with promises
and gifts amounting to 57.000/., which includes 10,000!.

from Mr. Brassey, 10,000!. from Mr. W. W. .'\stor, 2500!.

from Mr. W. F. D. Smith, 2000/. from Lord Curzon, and
five donations of looo/. Following the Chancellor's
eloquent appeal, the Chancellor of the Exchequer seconded
the resolution (which was eventually carried unanimously),
and took the opportunity to point out several directions in

which the work of Oxford L'niversity needed development
to keep the University abreast of modern needs. The
.Archbishop of Canterbury moved :

—" That a body of

trustees of not less than nine, nor more than twelve, be
appointed for the administration of the fund, composed
of one-third resident and two-thirds non-resident members
of the University, and that the hebdomadal council be
requested by the Chancellor to nominate the University
representatives, and that the Chancellor and Vice-
Chancellor be authorised to consult with the leading sup-
porters of the movement as to the appointment of non-
resident trustees." Lord Milner seconded the resolution,

and it was carried. A further resolution was adopted
appointing a committee to consider the best means of

raising subscriptions to the fund. Though we are of

opinion that the provision of adequate funds for our uni-

versities is a State duty, we hope that until that duty

is recognised by the Government our men of wealth will

see to it that the work at Oxford is not hampered by the

want of what is really a modest amount when compared
with the greatness of the needs of the University.

SOCIETIES AND ACADEMIES.
London.

Royal Society, February 14.— "The Purification and
Testing of Selenion." By R. Threlfall, F.R.S.

The paper deals with the purification and testing of

considerable quantities of selenion with the object of

investigating the electrical constants of the element in

the pure state. It was found that Ekman's and Petter-

son's method is suitable and satisfactory as a means of

purification of selenion from other known elements, with

the possible exceptions of mercury, tellurium, and arsenic.

The analytical separation of selenion from tellurium was
investigated, and it was found that the most satisfactory

method is by fractional sublimation of the dioxides. It

is shown that a sharp separation can be made by sub-

liming a mixture of the oxides containing one part
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of tellurium to ninety-nine parts of selenion at a tempera-
ture of 360° C. The sublimate contains certainly less

than one-tenth per cent, of tellurium, and probably less

than one-fortieth per cent., the extreme limit of analytical

discrimination.

A thorough investigation showed that tellurium cannot
be detected in presence of selenion in quantity by spectro-

scopic analysis. Details as to the method of carrying out
Ekman's and Petterson's purification are given. The
purified product was tested for arsenic with constant refer-

ence to check and blank trials, and it was found that

arsenic was present to the extent of 000038 per cent.

Mercury was sought for by the method suggested by
Marcel, and also by Dr. Sand with a special electrolytic

apparatus, but none was found.
The remaining difficulty in regard to a possible solubility

of selenion dioxide in selenion was not entirely overcome,
though it is shown that by distillation of a mi.xture of

selenion and selenion dioxide in an inert gas nearly, if

not all, the dioxide can be separated, but there does not
seem to be any perfectly satisfactory criterion as to the

complete absence of dioxide. This uncertainty prevented the

subject of the conductivity of really elemental selenion from
being undertaken, but the highly purified material obtained
was examined by Messrs. Vonwiller and Mason with re-

spect to its specific inductive capacity. The material

employed by these observers was returned to the author
for re-examination, and it is shown that no material

amount of impurity was introduced during the necessary

meltings and treatment which it had undergone.

Royal Microscopical Society, April 17. —Mr. G. C.

Karop in the chair.—The Podura scale : E. M. Nelson,
The author traced the efforts of previous observers to

interpret the markings on the scales, giving figures

—

which were drawn to an enlarged size upon the board

—

to illustrate the various interpretations, including the

result of his own observations.—The root bacteria of

pulse : Dr. Antonio Rodella.

Zoological Society, April 23.— Dr. J. Rose Bradford,

F.R.S., vice-president, in the chair.—The ears of the

African elephant as a race character : R. Lydekker. To
illustrate this paper, a large number of photographs and
several specimens were exhibited. The author considered

that there must be many more local races than those

already named by Dr. Matschie, although, with the pre-

sent material, he hesitated to give separate designations

to several of these. He ventured, however, to propose new
names for the elephant of the eastern side of Cape Colony

;

for that of Mashonaland, as typified by a head in the

Imperial Institute; for that of the Lake Rudolf district,

as represented by a head presented to the British Museum
by Mr. H. S. H. Cavendish ; and for the Somali elephant,

as typified by a head in the collection of S.A.R. le Due
d 'Orleans at Wood Norton, this last race being character-

ised by the very small ears, which, however, were quite

dilTerent in shape from those of E. a. knochenhaueri.
The author also directed special attention to a skull from
the Albert Nyanza district, for which he had previously

suggested the name E. a. albertensis. Differing in many
points from those of other African elephants, this skull

showed a remarkable resemblance to that of the extinct

Indian E. planifrons, thus suggesting the descent of the

African elephant from that species.—Descriptions of three

new species and five new subspecies of Siberian birds

:

S. A. Buturlin,—A list of small mammals obtained in the

islands of Saghalien and Hokkaido by Mr. M. P. Anderson
for the Duke of Bedford's exploration of eastern Asia :

Oldfield Thomas. Fourteen species were recorded from
Saghalien and thirteen from Hokkaido. The faunas of the

two islands proved to be very similar to each other,

although in some cases subspecific differences between the

representative forms in each were perceptible. In one
genus only, Micromys, the relationship of Hokkaido
seemed to be with the main island of Japan rather than
with Saghalien.—A list of the cold-blooded vertebrates of

Saghalien : G. A. Bouleng^er.—Notes on hybrid bears :

H. Schercen. The author referred to cases that had
occurred in the society's gardens, the long series bred by
Herr Nill in his zoological garden at Stuttgart (now broken
up), and a recent case in the garden at Halle-an-dcr-
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.Saale. Reference was also made to cases said to have
occurred at Cologne and Hanover, but for these the
evidence was not conclusive.—Some new species of earth-
worms of the family Eudrilida;, belonging to the genera
Polytoreutus, Neumaniella, and Eminoscolex from Mt.
Ruwenzori : F. E. Beddard.—South .American pseudo-
scorpions of the family Cheliferida; in the collections of the
British and Copenhagen Museums : C. J. With.

Physical Society. April 26.— Prof. J. Perry, F.R.S.,
president, in the chair. ^—Electrical conduction produced
by heating salts : .\. E. Garrett. The experiments de-

scribed are divided into two series. The first, of a pre-
liminary nature, consisted in testing a large number of

inorganic compounds up to a temperature of 360° C.
Several compounds, chiefly halogen salts, were found to

produce easily detected conductivity when heated. In the

case of zinc iodide, conductivity could be detected at the
ordinary temperatures of the laboratory. The second series

was confined to special cases in order to ascertain the

causes of the increased conductivity. It was found that

in all the cases trie<l a fnniiula of the form I=o6^<,' ',

where I = saturation current, a and b constants, and 8 the
absolute temperature, represents with fair accuracy the
connection between the saturation-current anU the absolute
temperature.—Solenoids which will move under the action

of the earth's magnetic field : \V. B. Croft. In showing
Ampere's experiments, it is not very easy to complete the
theory of magnetism by making a solenoid point to the

north. Many years ago Ritchie made a solenoid with an
iron core, which acted as a motor with the help of a
mercury commutator. A copper solenoid without core was
shown which had been made to rotate in this manner.
The method is unsatisfactory and uncertain, owing to the

rigidity assumed by the skin on the surface of mercury in

certain conditions. The ampere mercury contacts cause
no difficulty when a wire rotates on its own a.xis, but
there are strong hindering forces when the wire is pushed
through the mercury, partly from the skin and partly from
amalgamation. The best pattern for a solenoid is sug-

gested by the moving coil of an electrodynamometer. Two
of such were shown, which were conveniently worked by
four dry cells in series. Each of these was hung with very
thin metal strip by bifilar suspension, the threads about

5 inches long and I'loth inch apart. The bifilar control

makes the movements manageable ; it is convenient to set

the -coils N. and S., or the axis of the corresponding
magnets E. and W., so as to make these swing up to the

meridian when a current is sent through the coils.—The in-

fluence of pressure upon convection currents, and a criticism

of J. Stark's relation between kathode fall of potential and
temperature : W. S. Tucker. Stark employed as kathode
a wire mounted radially in a globe-shaped vessel. The
wire was heated electrically, and its resistance, and hence
its temperature, determined. He refers to the weaknesses
of the method :—(i) the conduction of heat away from the

wire by its leads causes the observed mean temperature
to be too low; (2) the error made in assuming the kathode
dark space temperature to be that of the heated kathode.
The author's apparatus was devised to show how seriously

these weaknesses affect Stark's results.—A simple

apparatus for mechanically illustrating the tangent and
sine laws : J. A. Tomkins.

Geological Society. May I.—Sir Archibald Geikie,Sec.R.S.,
president, in the chair.—The xerophytic character of coal-

plants, and a suggested origin of coal-beds : Rev. Prof.

George Henslow. It is held that the characteristic feature

of the great coal-forests was xerophytic, and the vegetation

appears to be of an upland type. Illustrations are given

from recent and Carboniferous plants to show the

characters of leaf, root, and stem which separate these

classes of plants. The position of coal-seams is accounted
for by the action of earth movements in late Carboniferous

times ; these threw the forest-bearing surface into shallow

waves and troughs, which became gradually accentuated,

the latter being gradually filled with sediment, upon which,
during intervals of rest, new forest growth took place.

—

Petrological notes on the igcnous rocks lying to the south-

east of Dartmoor : H. J. Lowe. The rocks described are
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contained in the Newton Abbot district, the region east
of the Dart and south of the Teign. They are most nearly
related, both geologically and petrologically, to those of

south-west Devon, or the Plymouth district described by
Worth.

Society of Chemical Industry, May 6.— Mr. R. J.
Friswell in the chair.

—

kr\ apparatus for the estimation of

carbonic acid : H. \V. Rowell. The sample of carbonate
is decomposed by a suitable acid and boiling, and the

carbon dioxide collected and weighed in potash bulbs.

The apparatus consists of a 70 c.c. flask with a ground-
glass stopper carrying a stoppered funnel, for admitting
acid and subsequently air, and a bulb water vapour trap.

An air washing tube, drying tubes, potash bulbs, and a
supporting stand and aspirator complete the apparatus.

—

The works chemist as engineer : O. Gutttnann. All

chemical works have a large number of engineering
problems to solve, and, as a rule, the chemist will have
to look after them. The author explained in detail the

selection of a site, the disposition of buildings and plant,

the erection of buildings to standard sizes, materials,

plant. &c., in view of the products to be worked and any
special risks attached to them. The installation of a power-
house and the many engineering details which are of

advantage in the economy and control of the production
of power, smoke preventers, automatic stokers and special

grates, as well as water softeners and feed-water heaters,
w^ere dealt with. The author emphasised strongly that
" works operations were not simply laboratory operations
writ large." In his opinion it was useless to teach
chemical technology with the help of beakers and test-

tubes. To train a chemist properly, he ought to go to

college better prepared, and have at least four years of

study, with more mechanics and physics in the beginning
and a proper course of chemical technology in the end.
After that it is only necessary that manufacturers should
realise that a works chemist is not solely an analyst, but
a highly useful practical technologist, who, given a little

confidence, will in a short time repay his salary many
times over. The paper concluded with the sentence :

—

" We have heard too much about the many chemists
engaged on research in the large colour works of Germany.
Highly valuable as they are and important as their dis-

coveries were, the German chemical industry is infinitely

more indebted to that far greater number of works
chemists, who patiently and thoroughly investigated the

manufacturing processes, who had the ability to devise

improvements and economies, and who found generous
manufacturers and their college-trained sons to give them
their confidence. It is on these lines that we must
progress."

Paris.

Acadeiny of Sciences, May 13.—M. A. Chauveau in the

chair.—.\ functional equation occurring in the theory of

certain equations on derived partials : f'.mile Picard.—
Theory of the speaking condenser of M. .\rgyropoulos :

Marcel Deprez. Explanation of the theory of the condenser
in the secondary coil of transformer of microphone de-

scribed by M. .\rgyropoulos on May 6.—The glucose

coming from the " potential sugar " {i.e. the glucosides)

of the blood : R. Lepine and M. Boulud. Experiments
on dogs showing the effect of invertin and fibrin on the

quantity of glucose w'hich is set free in defibrinated blood

from the glucosides present (compare Lupine and Boulud,

Comptes rendus, October 8, 1906).—The employment of

potassium permanganate to remove sodium thiosulphate

(so-called " hyposulphate ") in photography : .Albert

Grang:er. The author points out that the preservation of

photographic positives and negatives obtained by means of

silver salts depends upon the total elimination of the

thiosulphate (" hypo ") used for fixing them. Many
oxidising agents have been introduced to destroy the last

traces of thiosulphate, for example, the perborates and

persulphates. These salts are, however, very inconvenient.

They are expensive, and they tend to spoil either positives

or negatives if allowed to act beyond a certain time, li

is difficult to tell, too, when they have completed the

oxidation of the thiosulphate. Potassium permanganate
is free from these disadvantages, and the following method
of procedure is suggested for ordinary work. The positive
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or negative, after rinsing two or three times for about a
minute with water, is placed in a porcelain or glass dish,
and for half-plate size 250 c.c. of dilute permanganate,
made by diluting 10 c.c. of a solution containing i gram
per litre, is added. If the solution turns brovvnish add
more permanganate until a pink tint remains. Then place
the print in a i per cent, oxalic acid solution to remove
any faint brown deposit. Wash with ordinary water until
clear. O.xalic acid gives a precipitate with ordinary water,
thus giving an indication when washing is completed.

—

Observations of the new planet ZB made at the Marseilles
Observatory : M. Cogrgia.—The expedition to Turkestan
for the observation of the solar eclipse of January 14, 1907 :

Milan ^'tefanik.—Approximate convergence in mathe-
matical analysis : Ernst Fischer (compare M. Riesz,
Comptes rendus, March 18).—A general method for the
solution of Dirichlet's problem : S. Bernstein.—The
representation of equations of the fourth nomographic
order with three and four variables : Maurice d'Ocagne.
—The resistance of air to the movement of bodies : M.
Canovetti.—The rapidity of detonation of explosives : M.
Dautriche. This is a continuation of work already pub-
lished (cf. Comptes rendus, vol. cxliii., p. 641).—The
alteration of the absorption bands of crystals, and the law
of variation of delay of movement of electrons at different

temperatures : Jean Becquerel.—Ncrnst's theory and the

values of the differences of potential at the point of contact
of two electrolytes in solution : J. Guyot.—The liquefaction

of air : Georges Claude.—The phosphorescence of calcium
compounds containing manganese.—Influence of the con-

stitution and mass of the molecules on the wave-lengths of

the radiation emitted : 1.. Bruninghaus.—.\ction of

fluorine on selenium. Preparation of tetrafluoride of

selenium : Paul Lebeau. Working with metal vessels, so

as to prevent any chance of o.xyfluorides being obtained,

the author prepared tetrafluoride of selenium by direct

union, and found it to be a colourless liquid, boiling

about 100° C, and forming a white crystalline solid at

about —80° C. Brought into contact with water, the com-
pound decomposes with evolution of heat, giving a solution

containing selenious and hydrofluoric acids,

SeF,-t-2H,0=SeO,4-4HF.

The compound behaves as if saturated, so that the hexa-

fluoride of selenium mentioned by Prideaux (Chem. Soc,
vol. Ixxxix., p. 316) might require further investigation.

—

Spontaneous oxidation of cobalt hydrate in alkaline solu-

tion : Andr^ Job.—The silicates of aluminium and calcium :

O. BoMdouard.—The constitution and properties of

samples of steel containing boron : L^on Guiilet.—Con-

densation of oxalic esters with tertiary aromatic amines :

A. Guyot.—Some caoutchouc-bearing plants of the south

of Madagascar : J. Constantin and H. Poisson.—
Observations on the constitution of the membrane of (he

P(5ridiniens : Louis Mangin.—The delimitation and re-

lations of the principal species of Illipees : Marcel

Dubard.—The influence of light on the assimilation of the

reserve organic matter of plants and bulbs by the plantules

in the course of their germination : W. Lubimenko.—
The function of sieve tubes (botanical) : M. Moliiard.

—The comparative elTect on the heart of different potassium

salts of the same molecular concentration : H. Busquet
and V. Pachon.—The occurrence of iron in animal and

vegetable tissues : A. Mouneyrat. The author states that

he has found iron in all tissues, and that, in fact, iron

seems to be a constant constituent of all living cells.—The

extraction of the pigments from batrachians •. A. Masrnan.

—The adipose tissue replacing the vibratory muscles of

the wings after the nuptial flight in queen-ants: Charles

Janet.—The glacial formations of the Chaux-d'Arlier :

Paul Girardin and Fritz Nussbaum.—The oceanic

lithology of ancient seas : J. Thoulet.

Cape Town.
South African Philosophical Society, March 27.—Mr.

S. S. Hough, F.R.S., in the chair.—A property of sym-

metric determinants connected with the simultaneous

vanishing of the surface and volume of a tetrahedron : T.

Muir.—The development of the ovary and embryo-sac in

Cassia Tomentosa : W. T. Saxton.—The fertility of some

colonial soils as influenced by the geological conditions :

C. F. Juritz. Chemical an.ilyses of the soil may be of
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three different types, according as they show (i) how much
plant food exists in a form immediately available for

plants ; (2) what proportions are present as a reserve stock ;

or (3) the aggregates of the plant-food constituents in the

soil. The third type of analysis may have its value for

the geologist, but only the first and second afford the

farmer any indications of the land's worth, the former

indicating its immediate productiveness and the latter its

permanent value. Until recently sufficient samples had

not been analysed by a method that could be taken as a

trustworthy means of ascertaining the reserve stock of

plant food' in the colony's soils, nor had the Geological

Commission progressed to an extent sufficient to enable

it to be used as a working basis. Furthermore, the soils

that had been analysed had been selected from definite

fiscal divisions without regard to geological conditions.

Some 200 soils had, however, been selected from the

number hitherto analysed and taken as fairly representative

of various geological formations. Of the soils derived from

the pre-Cape rocks, those from the Malmesbury slates in

the south-western part of the Colony were found to be

poor all-round on the average. In the northern portion of

the country, where the Campbell Rand series extended

over a large area, the soils were rich in lime. The soils

derived from the Table Mountain series, which were the

lowest rocks of the Cape system and consisted of little

else than silica, lacked all the essential mineral ingredients

of plant food. Above the Table Mountain series lay the

Bokkeveld beds, and these produced soils with satisfactory

proportions of plant food. The highest rocks of the Cape

system, namely, the Witteberg series, produced soils which

may be anticipated to resemble those of the similar Table

Mountain series, and the few that had been analysed bore

out this view. This was the district in which bone-diseases

in cattle prevailed. Of' the soils of the Karroo system,

those derived from the Burghersdorp beds and Stormberg

series were found to be well supplied with potash and

phosphates, and contained large proportions of lime. This

was also the case with the soils formed from the Uitenhage

series, in the Cretaceous system. For hundreds of miles

fertile silts were transported by rivers in flood. To the

silts thus brought down from tlie Karroo, the Oudtshoorn

division owed its fertility, and the soil of that division

was now undergoing transportation to the sea, except

where deposited in the Riversdale and Mossel Bay divisions

en route.—Some new fossil reptiles from Victoria West : Dr.

R. Broom. A description is given of three new reptiles

found by Mr. T. J. R. Scholtz at Victoria West, in beds

which are believed to correspond to the Lystrosaurus beds

of Colesberg, Middelberg, and Cradock. Hitherto almost

the only fossils known from these beds have been the

aquatic Lystrosaurus and fish.—Solifluction ; Prof.

E. H. L. Schwarz, Solifluction is a term coined by

Andersson for the flow of saturated soil down mountain
sides. Originally used only for regions covered with ice

and snow, the object of the present paper is to show
that the same action goes on in temperate countries, only

to a smaller extent, producing stone courses in the moun-
tainous districts, and a gradual downward creep of soil

and subsoil in parts of the country which have less relief.

Under the same term must be included the flow of volcanic

ashes saturated with water, which are characteristic of

the so-called mud-volcanoes in South America, Java,' &c.
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ALCOHOLISM.
TJic Psychology of Alcoholism. By George B.

Cutten. Pp. xvi + 357. (London and Felling-on-

Tyne : The Walter Scott Publishing Co., Ltd.,

1907.) Price 55.

The Drink Problem in its Medico-Sociological

Aspects. By Fourteen Medical Authorities. Edited

by Dr. T. N. Kelynack. Pp. viii + 300. (London :

Methuen and Co., n.d.) Price ys. 6d. net.

MR. CUTTEN writes lucidly and well. He has

delved deeply in a somewhat dreary field of

literature. All men know that alcohol when taken

in excess is very injurious, and may be lethal. It

has contributed much to the gaiety, but more to the

gloom, of nations. In the present work many of

the physical and apparently all the mental ill-effects

ever alleged by anyone as due to alcoholism are set

forth in detail. A large part of the book consists

of quotations, some of which {e.g. footnotes, pp. 210

and 211) obviously controvert, and were intended by

the original writers to controvert, the opinions in

favour of which they are quoted. There are some

errors. It is stated (p. i) that

" The use of alcohol is universal. . . . Some form
of intoxication has always been found by the investi-

gators of the most primitive people."

Doubtless all peoples who have been in a position

to obtain alcohol have abused it, but until recently it

has been beyond the reach of various savages, for

example, the Esquimaux and Tierra-del-Fuegians.

" Moderate drinking has rarely been carried out

successfully, for it almost invariably develops into

excess ; but to-day there appears to be less and less

control, the moderate drinker passing very quickly

into the impulsive, violent consumer " (p. 2).

As a fact, all races {e.g. Red Indians) when first

introduced to drink are " furious drinkers, furious

in their drink." But during the lapse of many
generations they grow more moderate, as witness

the Jews and south Europeans, who were drunken

anciently, but to whom alcohol is now " like the taste

of sweetness whereof a little more than a little is

b" much too much." The statement that in England
" the women drunkards equal or exceed the men in

number " is an exaggeration.

The author gives a very full account of the mental

effects of acute and chronic alcoholism, but passes

lir^htly over that vital matter, the psychology of the

potential drunkard. Why do men drink? Presum-

ably because the act promotes pleasure or surcease of

pain or discomfort. Why do some men drink in

moderation and others in excess? Formerly it was

believed that moderation depended entirely on self-

control. But almost any moderate drinker may
satisfy himself by introspection that he exercises little

restraint. He drinks, as a rule, as much or nearly

as much as he desires. At least he has not to

struggle against that dire longing that drives the
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dipsomaniac to destruction as with the force of a
tempest. A headache or two, and a little experience
of "hot-coppers," suffice to secure his sobriety. A
drunkard faces them every day, and ruin, ill-health,

and death as well. Men differ, therefore, in

their susceptibility to the charm of alcohol. Those
who are most tempted tend on the average to drink
most, and so to perish. In the course of ages the
survival of the fittest results in a race of moderate
drinkers, such as the inhabitants of the vine belt

in Europe and of the palm-toddy region in Africa.

Neither climate, strength of beverages, civilisa-

tion, nor race has any influence. Drunken races
are found in all zones of the earth; peoples {e.g.

some savages) who have experience of only very
dilute solutions in scanty quantities are very drunken
when opportunity serves; some civilised and some
savage races are drunken and some are temperate;
and all races which now are temperate were anciently

drunken. The invariable rule is that every race that
commands a sufficient supply of alcohol is temperate
{i.e. resistant) precisely in proportion to the duration
and severity of its past experience of alcohol. The
same is true of opium and every lethal disease.

Thus, of all peoples that are in the habit of indulging
in opium, the natives of India, who have used it

longest, are most temperate, and of all peoples

exposed to malaria, the natives of tropical Asia,

Africa, and America are the most resistant to the

disease.

By way of demonstrating that parental drunken-
ness is a cause of filial degeneration, Mr. Cutten
quotes the opinions of various physicians who have
proved that it is not uncommon amongst the ancestors

of asylum patients. Unfortunately, the extent to

which it has prevailed amongst the ancestors of

people in the same class of life who are not insane

has not been ascertained. No race that has long

used and abused drink shows any signs of de-

generacy. Thus Italians, south Frenchmen, and

Germans are not more degenerate than Tierra-del-

Fuegians or Australian Blacks. The protective

evolution of races which have been exposed to

narcotics or disease is not seriously disputed nowa-

days. It is difficult to understand, therefore, how
races can grow stronger in each generation through

the survival of the fittest, and yet, as implied by the

authorities quoted by Mr. Cutten, weaker through

th; inherited effects of parental drunkenness.

Obviously, natural selection has no scope if every

child is inferior to the parent.

' The Drink Problem," though shorter, is more
comprehensive than Mr. Cutten's book, and is

altogether a valuable, practical, and readable volume,

refreshingly free from fanaticism. Dr. Harry Camp-
bell discusses very interestingly drinking amongst

ancient peoples and primitive races, and traces the

natural evolution of sobriety. Prof. Sims Woodhead
deals with the pathology of alcoholism, and Dr. Claye

Shaw with its psychology. Dr. Hyslop discusses

alcoholism and mental disease. Other interesting

essays are "Alcohol and Public Health," "Alcohol

and Life Assurance," and "Alcohol and Pauperism.'^
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Naturally amid much agreement is some conflict of

opinion, a fact wliich has its humorous aspect.

Thus, at the close of his essay on " The Criminology

of Alcoholism," Dr. Sullivan, who believes that

parental alcoholism " has a very high degree of

importance ... in the genesis of those conditions

of arrested or perverted development which charac-

terise the moral imbecile and instinctive criminal,"

refers the reader to the essay on heredity. When,
however, we turn to that essay, we find no reference

to the alleged effects of parental intemperance on the

morals of offspring, but a statement that " we should

expect those communities which for the greatest

number of consecutive generations have had oppor-

tunities for chronic drunkenness—or what comes to

the same thing, those possessing the most ancient

civilisations—to be the most disposed to temperance."

BERNTHSEN'S ORGANIC CHEMISTRY.

A Text-book of Organic Chemistry. By A.

Bernthsen. Edited and revised up to date by Dr.

J. J. Sudborough. Pp. xvi + 6s8. (London :

Blackie and Son, Ltd., 1906.)

THE new issue of Bernthsen's text-book, which

has been edited and revised by Prof. Sud-

borough, is a great advance on former editions.

Although the general arrangement of the contents

has been preserved, the amount of additional material

has so much extended the scope of the original work

that, in its present form, it is practically a new book.

Some of the more prominent alterations and addi-

tions may be briefly noticed. In the first place, there

are frequent references to physical chemistry and its

application to problems of organic chemistry which

are interesting and suggestive. Secondly, more than

100 additional pages at the end of the book are de-

voted to topics which have undef'gone recent develop-

ment, such as the alkaloids, the terpenes, resins,

glucosides, and proteins ; there is a section on re-

agents, a section on stereochemistry, and one on

physical constants in relation to structure. Though
highlv condensed, they are clear and explicit, and are

furnished with full and useful references (which, by

the way, would be more convenient and less disturb-

ing to the reader at the foot of the page than

embodied in the text). Finally, the systjm of nomen-

clature has been modernised The term "atomic,"

applied to alcohols, phenols, Sec, has been replaced by
' hydric "; " ether," used in connection with organic

salts, becomes " ester "
;
" alcohol radical " is changed

to " alkyl," and the word " radical " is properly spelt.

The editor seems to have been in doubt about isomer

and isomcride. and oxy and hydroxy, which are used

indiscriminately. The writer entirely sympathises with

this uncertainty in the use of certain terms, for

the chemist often finds himself awkwardly placed.

Not only does he feel obliqfed to respect the nomen-
clature adopted by foreign chemists, which is not

always happily chosen, but he must conform in some
measure to the system laid down by the Chemical

Society. The purine derivatives offer a case in point.
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E. Fischer derives uric acid from purine and calls it

a " trioxy " purine, though the usual formula is

innocent of hydroxyl groups. The English equi-

valent, " trihydroxypurine," is consequently mislead-

ing. He is therefore confronted with the alternative

of either using German nomenclature which is not

ofificial or confusing the reader with its English

equivalent.

.Another example is that of the carbohydrates, to

which the term " saccharide " is applied in Germany
by analogy with "glucoside." This analogy is lost

in the case of the hexose group of sugars, which are
not anhydrides in the ordinary sense. The editor in

this case has wisely employed the termination "-ose,"

and divided the group into mono-, di-, tri-, and poly-

saccharoses. Incidentally, it should be pointed out

that the terms monose, biose, triose, &c., which he

employs as synonymous with the above are also used

to distinguish the sugars by the number of their

carbon atoms, with the result that triose is applied

equally to raffinose, with eighteen carbon atoms, and

glycerose, with three. It is a little unfortunate that

the Chemical Society does not tackle these questions

of terminology as soon as they arise, and, by a

sensible and authoritative revision, remove a real

difficulty in the way of writers on organic chemistry.

One cannot but think that a generic terminal syllable

denoting a particular class of compounds has much
to recommend it, and had this been recognised such

a word as " proteose " could not have crept into the

new protein nomenclature.

The defects of the volume before us seem to be-

few in comparison with its many excellences, and

where so much information has been collected and

arranged it may appear hypercritical to find any

fault.

The following omissions and corrections, however,

seem important, and may perhaps be rectified in a

future edition. The modern methods used in the

manufacture of potassium cyanide, potassium ferro-

cyanide, and cyanamide are omitted; so are Piloty's

synthesis of glycerin, Lawrence's synthesis of citric

acid, Bertrand's method for obtaining dihydroxy-

acetone and other ketonic alcohols, and the citric acid

fermentation of glucose. The following errors should

also be corrected. The product obtained by Fischer

from glycerin by oxidation is mainly dihydroxy-

acetone, and not glyceric aldehyde (p. 306) ; in the con-

version of pseudouric acid into uric acid, hydrochloric

acid, and not oxalic acid, is now used (p. 291); it is

not true that all the chlorinated products of benzene

up to CjClj can be obtained by chlorinating benzene

(p. 253), for some of the isomers are not formed in

this way ; in preparing" the esters of the amino acid.'

from the hydrolytic products of protein substances.

Fischer and Speicr's method is not employed, but the

alcoholic liquid is saturated with hydrogen chloride

(p. 576).

It only remains to add that, in the writer's opinion

the new edition of Bernthsen may claim to be one ol

the best, if not the best, text-books of organic

chemistry for advanced students in the Englisl-

language. J. B. C .
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PRACTICAL PHYSICS.

A Text-book of Practical Physics. By Dr. William

Watson, F.R.S. Pp. xvi + 626. (London: Long--

mans, Green and Co., 1906.) Price gs.

SMALL books on practical physics have been very

plentiful of recent years since the subject has

taken a place in schools, but the number of large

and complete treatises in English embracing all

branches is still few. Lookine back, the present

writer can recall to mind as the earliest an English

translation of Kohlrausch's " Leitfaden " by Waller

and Procter, published in 1873, and the book, in two

volumes, by E. C. and W. H. Pickering, on
" Physical Measurements," published in 1873 and

1876. The latter was founded on the course of prac-

tical physics conducted at the Boston School of

Technology by the authors, who have since become
two of the foremost astronomers of the United

States. After these two books we have to pass to

18S4, when Glazebrook and Shaw's " Practical

Physics " was published. It was founded on the

elementary practical course conducted in the Caven-

dish Laboratory, Cambridge, and is still in use, and

is perhaps the one book on practical physics which

has had the widest influence on English laboratory

methods. All these books placed the side of accurate

measurement before the student, and omitted demon-
strations and showy lecture experiments from their

contents. They were written for the student's use in

the laboratory, and formed a great advance on the

descriptive books in which physics and chemistry were

mixed, and which constituted the science of the

popular lecturer of the early and middle Victorian

period.

Later came a treatise by Balfour Stewart and Gee,

which contained very detailed descriptions of experi-

ments in properties of matter and in magnetism and

electricity. The book came from the Owens College

Laboratory at Manchester, and was, we believe, the

first in which precise descriptions of magnetic

methods appeared. Then from the same laboratory,

published in 1901, we received a course of experi-

ments by Schuster and Lees. This book contained

only selected exercises from different branches, as the

authors considered it sufficient to put before the

students a short course of typical experiments.

Now we have before us the latest book on the

subject, a complete treatise by Prof. W. Watson, of

the Royal College of Science, South Kensington,

and it is framed on a plan different from those we
have mentioned. Prof. Watson calls it a book of

reference for the student when working in the labor-

atory. It is not intended that any one class shall

work through all the experiments, but that the

teacher shall select from it according to the require-

ments of the pupil and the resources of the labor-

atory. The descriptions and hints apply to almost

any form of apparatus suitable for the particular

experiment.

.As to the contents of the book, the first chapter
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contains a general discussion of the theory of the

treatment of experimental data, the use of log-

arithmically divided papers, the consequent deter-

mination of exponential laws, and the description

of calculating machines, including arithmometers
and planimeters. It would take too long to go in

detail through the entire contents of the book, but
to illustrate its scope we may mention that thirty-

four chapters are required to cover the whole field

of physics. At chapters xxxii. and xxxiii. we are
brought to magnetic induction and permeability.

The comparisons and absolute measures of the induc-
tion coefficients are treated very fully indeed, and in

chapter xxxiv. the use of the Dolezalek form of
quadrant electrometer and the measure of the satura-

tion current through air in the presence of uranium
oxide are described. It will be evident that the
author has made the field covered by the book very
wide, and has brought into prominence the methods
of recent research. We cannot omit to mention the
excellent chapters which occur earlier on magnetic
measurements and on the constants of terrestrial

magnetism, subjects in which the author is a well-

known authority.

At the end an appendix, probably one of the most
useful parts of the book, contains an account of
laboratory arts, glass-blowing, working in quartz,

silvering, and other necessary processes. To these

descriptions we feel very confident in referring the

student, for the great excellence of the Royal College
of Science in the branch of laboratory arts is well
known. There is also a collection of useful

tables.

The book is printed in verv clear tvpe, and the

diagrams are excellently drawn. The whole setting

of the book is of the same high standard as that of

Prof. Watson's large work on physics.

Judging from the short experience which we have
had of the use of the book in the laboratory, we may
conclude by saying that it has proved most accept-

able to the students, and we have been able to re-

commend it to those studying for university degrees.
Schoolmasters should have a copy for reference and
for their higher work. S. S.

CLASSIFICATION OF SOUTH AFRICAN
STONE IMPLEMENTS.

The Stone Implements of South Africa. Bv J. P.

Johnson. Pp. 53. (London : Longmans, Green
and Co., 1907.) Price 7s. 6rf.

'T'lil.S is a useful addition to our acquaintance with
the Stone age of South .Africa. Mr. Johnson

has exceptional qualifications for the task he has
undertaken, being a trained geologist and surveyor,

and a competent observer in the field, whilst his

travels have given him the opportunity of examining
large sections of South Africa, the collections of

implements described having been obtained bv him-
self from localities so wideh' separated as the valley

of the Zambezi, the Transvaal, Prieska, in the north-
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west of Cape Colony, the Orange River Colony,

Algoa Bay, and various intermediary stations.

In this volume, which contains 258 illustrations,

Mr. Johnson has confined himself to coordinating

the various discoveries of stone implements he has

n-.ade during the past four years in South Africa,

with descriptions of the deposits from whence they

were derived ; he, however, makes no attempt to

review the abundant literature on the same subject

already published. The e.\ceptional value of the

author's work rests in the fact that he makes little

or no direct reference to surface finds or to speci-

mens of man's handiwork which, in the shape of

flakes, cores, and implements, are scattered over the

surface of South Africa, in extraordinary profusion

in some localities; but in every instance in which he

describes his " finds " he takes us to the actual de-

posits from which he extracted the implements,

whether it be the high plateau gravels in the neigh-

bourhood of Johannesburg, the river gravels of the

Zambezi, Vaal, and Orange rivers, the more recent

alluvial deposits of the country, or the middens on

the coast of .Algoa Bay.

The author divides the stone implements of South

.Africa into three groups, which he considers

well defined, namely. Primitive, Palaeolithic, and

.Advanced; these are, in his opinion, the South

.\frican equivalents of Eolithic, Paleolithic, and

Neolithic. The artificial character of the implements

of the primitive group is, the author admits, still a

matter in dispute, but when we come to the Palaeo-

lithic group we reach sure ground. If the old level

gravels of the Zambezi, below the Victoria Falls,

from which undoubted Palaeolithic implements have

been derived, were deposited prior to the retrocession

of the present falls, and there is strong evidence in

favour of such being the case, then the presence of

man in South Africa is relegated to a past, bewilder-

ing in its antiquity. Similar conclusions are arrived

at from the presence of Palaeolithic implements in the

old river gravels of the Vaal and Orange rivers.

When we compare the more carefully fashioned

implements (which, however, are not represented in

Mr. Johnson's illustrations), notably from the Cape

Flats, the laterite beds of Natal and Zululand, from

rock shelters and the caves and middens of the coast-

line of Table Bay and Algoa Bay, with the rude

weapons of the old river gravels, we unquestionably

find a progressive element in their making, though

they are not comparable in artistic merit with those

found so abundantly in Egypt, for instance. This

perhaps may be due to the stone-implement makers

of South .Africa not having had at their disposal

equally suitable material to work on.

Though Mr. Johnson's division of the stone imple-

ments of South Africa into three definite groups may
be considered by some as perhaps premature in our

present state of knowledge, yet it is a step in the

right direction, and this volume with its useful illus-

trations will certainly be welcomed by students of

Soutli African prehistoric archjeology.
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OUB. BOOK SHELF.
t'ocket-Book of Aeronautics. By Hermann W. L.

Moedebeck, in collaboration with O. Chanute ana
others. Authorised English edition, translated by
W. Mansergh Varley. Pp. xiii + 496. (London :

Whitaker and Co., 1907.) Price 105. 6d. net.

In this handy little volume we have an excellent com-
prehensive summary of the whole subject of aero-

nautics, and the English reading public have to thank
Major Moedebeck for producing such a work which
has been so capably translated by Mr. Varley.

Although called a pocket-book, the book might
really be described as a treatise on the subject, so ably

and so well arranged is the mass of material dealt

with. In fact, the book takes a very broad view of

aeronautics, and leads off with chapters on the

physical properties and technology of gases, the

physics of the atmosphere, meteorological observ-

ations in balloon ascents, and the computation of

results. Such a beginning is an indication of the

very scientific and complete way in which the author
set about bringing the matter pertaining to aeron-

autics to a focus, and his various collaborators, ten in

all, have succeeded notably in their task.

Further, the historical survey of previous attempts
to gain the supremacy of the air is by no means
omitted, and admirable summaries are included which
give the reader a comprehensive and intelligent view
of the steps taken in each mode of attempted flight.

To give some idea of the contents and authors who
have contributed to the book, it may be mentioned
that the subjects referred to above are from the pens
of Dr. R. Emden, Lieutenant J. Stauber, and Prof.

V. Kremser. The articles on the technique of bal-

looning, on ballooning, on military ballooning,

historical account of artificial flight, and on
air-ships, are treated by the author. Prof. W.
Koppen deals with kites and parachutes. Dr.

Miethe deals with balloon photography, while

Prof. W. I\utta gives an account of photographic sur-

veying from balloons. The articles on animal flight

by Prof. Karl Miillenhoff, artificial flight by the late

Otto Lilienthal and Mr. Octave Chanute, flying

machines, motors and air-screws by Major Hermann
Hoernes, complete the various sections of the subject.

A list of aeronautical societies, numerous appropriate

and useful tables, and an index conclude the volume.
In the preface it is stated that the suggestion

of translating this work is due to Mr. Alexander, the

well-known authority on aeronautics. English speak-

ing aeronauts, therefore, doubly owe to him their

gratitude, for the translator's work is not only ex-

cellently done, but he has adapted various tables for

the use of English readers, and has added an index.

Blackie's Nature-drawing Charts. (London : Blackie

and Son, Ltd., n.d.)

This is a series of fifteen sheets bearing coloured

drawings of twigs or portions of a plant to show
the nature of the flowers or fruit for use in art

schools, more especially in schools of design. It is

intended that the charts should be used in combin-
ation with living specimens, being displayed to serve

as a guide in noting essential features and in pro-

ducing an artistic drawing. Small figures are given
of parts suited to conventional treatinent, and several

examples of conventionalised designs are presented on
each chart. These show the adaptation of plant-

forms for such purposes as brush-work ornamentation
and the design of stencils, wall-papers, tapestries. &c.

A book of instructions is supplied to explain which
charts or designs are suitable for different stand-

ards, and to provide other suggestions as to their
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utility. The more elementary drawings reproduce
the laurel, snowdrop, tulip, and oak ; the butter-

cup, poppy, and wild rose are considered suit-

able for a higher standard, and the blackberry,
narcissus, and marguerite daisy are selected for the
most difficult studies. The representations of the

plants are botanically satisfactory, except the beech-

fruits, that fail in colour and shape. In a few of the

adapted designs, while making allowance for con-
ventional treatment, there is unnecessary departure
from the natural arrangement. For instance, the

opposite insertion of the leaves in the privet is natural

and characteristic, and should be maintained

;

similarly with regard to the pinnate leaves of the

rose. It would have been useful to include in the
explanatory booklet a short account of such botanical

facts as the forms and insertion of leaves, the parts

of a flower, their cyclic and acylic arrangements, and
similar details. For the most part, however, the
designs do maintain and emphasise the natural
characteristics, thereby fulfilling the purpose of train-

ing students to derive their artistic conceptions direct

from nature. The production of the charts is highly
creditable, the drawings are bold, and the colour
contrasts effective.

Problems in Surveying, Railroad Surveying, and
Geodesy, with an Appendix on the Adjustments of
the Engineer's Transit and Level. By Howard
Chapin Ives and Harold Ezra Hilts. Pp. ix+136.
(New York : John Wiley and Sons ; London :

Chapman and Hall, Ltd., 1906.) Price 6^. 6rf. net.

With such a full title-page this book fairly well

describes itself. The authors have been engaged in

leaching engineering and surveying, and have found
(his graduated series of simple problems useful for

sustaining the interest of their students in their

work and for covering the course required by the

faculty. The book is addressed to those who are
professionally interested in such matters, or who wish
to acquire the capacity to carry out certain operations
in the field with facility, and with that amount of
.-'ccuracy which the nature of the work demands.
Consequently, there is little reference to theory. Wc
have the ordinary methods of measuring by chain
and problems connected with levellin.T. The com-
pass, theodolite, and sextant come under review, and
the mechanical adjustments of these instruments are

described, but with no great minuteness. Greater care
might have been bestowed on some of the formult-e

given ; those on p. 36 have apparently been mis-
printed. The railroad surveying problems are more
satisfactory, and seein to be of practical utility.

A chapter on astronomical problems of a most
elementary character has been added. In the pre-

paration of this chapter the authors acknowledee the

assistance they have received from a third authority.

It must strike anyone with surprise that the authors
should consider themselves comoetent to produce a

book of this type, and yet fee! it necessary to invite

or to accept outside aid. W. E. P.

The Sense of Touch in Mammals and Birds, with
Sfyccial Reference to the Papillary Ridi^es. By Dr.
Walter Kidd. Pp. viii-l-ive; illustrated. (London:
-A. and C. Black, 1907.) Price 55. net.

Having in a companion volume treated of the direc-

tion of the hair in animals. Dr. Kidd. in the one now
before us, turns his attention to the kindred subject of

the structure and function of the papillary ridges on
the tactile surface of their hands and feet. Although
the subject is by no means new, the author has
studied it in a fuller manner than at least most of

_his predecessors, and has a new theory with regard
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to the function of the ridges in the Primates, in which
alone these structures attain full development. In
monkeys, at any rate, it has been generally considered
that the main purpose of the rough surface produced
by the papillary ridges is to ensure firm hold in grasp-
ing. Without denying that this may be a part of their

function, Dr. Kidd is, however, of opinion that there

are other important uses, which vary in different

groups. In man, for instance, the papillary ridges in

the hand alone exercise the function of discriminative

sensibility, and those in the foot that of maintaining
the equilibrium of the body, whereas in the lower
Primates both functions are discharged by the ridges

of the two pairs of limbs, although sensibility is less

marked in the front pair than in the human hand.
The most interesting part of the author's conclusion

relates, however, to the papillary ridges of lemurs,

which are much more complicated than those of apes

and man, and are accordingly believed to be subser-

vient to the necessity for special means of preserving

the equilibrium in the case of nocturnal creatures.

R. L.

Zur Wirtschafts- imd Siedlungs-Geographie von
Oher-Burma und den Nordlichen Shan-Staaten.

By Dr. H. J. Wehrli. Pp. 130. (Zurich :

Lohbauer, n.d.)

Though in completeness and fulness of illustration this

popular handbook of the British province of Burma
bears, of course, no comparison with Sir J. G. Scott's

recent monograph, it contains in a short space all

that a merchant or a traveller intending to visit the

country needs. The physical geography, climate,

ethnology, natural productions, and industries^ are

clearly described in a series of chapters illus-

trated by four maps and twelve photographic

plates. The book is frankly a compilation from

the best authorities, of which a full biblio-

graphy is appended. The maps, like all German
work 'of the kind, are good, but the political map
would be more useful if the boundaries were marked

in colours. Except some of the handbooks for

einigrants issued by our more important colonial

Governments, we have no geographical series in

English which corresponds with this. The organ-

isation which has just been started to spread a know-

Icdce of the Empire among British schoolboys might

well provide a scries of handbooks of this class.

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 -wiih the writers of, rejected

manuscripts intended for this or any other part of Nature

No notice is taken of anonymous communications.]

International Investigation of the Upper Air.

The International Commission for Scientific Aeronautics

has for some years past arranged that observations in the

upper air by means of kites and balloons should be made

on certain pre-arranged days, generally the first Thursday

in each month. At the conference held at Milan m
October last, M. Teisserenc de Bort suggested that better

results would be obtained if a series of observations could

be made on several successive days instead of on isolated

days as hitherto.

it has accordingly been arranged that while the observ-

ations on the first Thursday in each month should be

continued, some further days should be arranged for a

more extended series of observations. The first of these

series is to take place in the fourth week in July, and it

is hoped that, besides the ordinary observatories that take

part in the monthly ascents, as many meteorologists as

possible should assist in order that observatioris may be

obtained from a number of widely extended stations
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The three principal days of the series are July 23, 24,

and 25, but where possible ascents will also be made on

July 22, 26, and 27. All the observatories engaged in

upper-air research will take part. In addition, the Prince

of Monaco will make observations in a high northern

latitude, and a German man-of-war will send up haXlons-

sondes between Iceland and Norway. Another German ex-

pedition, under Captain Hildebrandt, will go to the neigh-

bourhood of the Hebrides, while a French man-of-war will

be stationed near the Azores. Further south, M. Teisserenc

de Bort and Mr. Rotch will send an expedition, in their

yacht Otaria, to the region of the trade winds and
doldrums. It is hoped, also, that the Italian Government
will cooperate by sending a man-of-war to some point in

the Mediterranean. With the addition of Blue Hill

Observatory and other North American stations, there will

thus be a net-work of observations over a large region of

the northern hemisphere.
In this country Mr. W. H. Dines will send up ballons-

sondes and pilot balloons at a station on the west coast

of Scotland ; ballons-sondes and pilot balloons will also

be sent up at Manchester by Mr. Petavel, and at Ditcham
Park, Petersfield. Conditions in this country at th'e end
of July are not likely to be favourable for flying kites,

but should there be sufficient wind kites will be flown
at Glossop Moor, Pyrton Hill, Ditcham Park, and
Brighton.

The Royal Meteorological Society is also making
arrangements to cooperate in the investigations, and an
allowance (in aid of the expenses) has been made to them
from the Government grant for scientific investigations.

It may be possible to obtain the assistance of other
observers to send up pilot balloons ; by the use of two
theodolites and a measured base, the velocity and direction

of the wind and the heights of clouds may be determined.
By using rubber balloons and filling them to a certain
size corresponding to a known rate of ascent, useful
observations may be made by a single observer using an
ordinary theodolite.

The International Commission has also arranged for a
series of observations on September 4, 5, and 6, and on
November 6, 7, and S.

Charles J. P. Cave.

Radium and Geology.
The temperature of 55° C. to which I referred in a

•former letter is the temperature of the rock. I find that
Prof. C. Schmidt, of Basel, on his chart of isogeotherms,
gives this temperature as attaining 56° C. This is in the
dry part of the tunnel, towards the north end.
The difficulty attending the inflow of warm water

mainly arose from the rate at which heat was thereby
brought into the tunnel, necessitating large supplies of
cold water to keep down the temperature. Prof. Schardt's
paper, to which I have already referred, contains very
strong evidence as to the rdle of the circulating water.
The evidence is far too lengthy to quote here.

Mr. Fisher refers to the Hon. R. J. Strutt's estimates
of radium in rocks as capable of accounting for a gradient
of 1° F. in 424 feet. In point of fact, Mr. Strutt assumes
this gradient (quoting from Prestwich) as a basis upon
which to calculate the thickness of the radium-bearing
trust. The gradient in question is, therefore, not derived
from Mr. Strutt's observations (nor could it be), but is a
gradient taken as a basis of calculation.
That special conditions afi'ect the temperature gradients

in mountain ranges appears from the results of observ-
ations on the Mont Cenis and the St. Gothard tunnels.
Everett's estimate for the former, with correction for con-
vexity of surface, is 1° F. in 79 feet. In the case of the
latter (here were remarkable variations observed, of which
radium will very probably furnish the explanation. The
central gradient is 1° F. in 85 feet, .^t the north end
there is a gradient of 1° F. in' 38 feet. This brings the
general average for the whole tunnel up to 1° F. in

57-8 feet. Dr. Stapff, who conducted the temperature
observations in the St. Gothard, subsequently predicted for
the Simplon a maximum rock temperature of 47° C, as
I have already pointed out. J. Joly.

Trinity College, Dublin.
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AERIAL LOCOMOTION.

IN December of last year Dr. Alexander Graham
Bell delivered an addre.ss, under the above title,

before the Washington Academy of Sciences. This
address recently appeared in the March number of the

Proceedings of that academy 1 (vol. viii., pp. 407-448),
and the interesting nature of the contents is well

worth the attention of the readers of this Journal who
have not had the opportunity of perusing it.

In the opening paragraphs Dr. Bell refers to the
earlier attempts made to travel in the air, and points

out how the problem in the last decade or so has
gradually been approached from a different point of

view. The principle of the gas bag has taken second
place, and the heavier-than-air type of machine is

now in the forefront.

The researches of Lilienthal are next referred to,

followed by those of Chanute, Herring, the Brothers
Wright, and Hargrave. The magnificent work
accomplished by Langley is here given its proper
position. "To Prof. Langley," as Dr. Bell remarks,
" is due the chief credit of placing this subject upon a
proper basis, and of practically originating what he
termed the art of ' x^erodromics. '

"

Dr. Bell witnessed the experiments made by

Fig. I.—Langley s Aerodrome No. ;, in riignL May 6, itoL.

Langley on May 6, 1896, when a large model of an
aerodrome, with a spread of wing of about 14 feet,

was driven through the air by a steam engine under
the action of its own propellers. With regard to

the actual flight he saw, he wrote :
—" No one who

witnessed the extraordinary spectacle of a steam
engine flying with vifings in the air, like a great

soaring bird, could doubt for one moment the prac-

ticability of mechanical flight." Dr. Bell was
fortunate enough to secure a photograph of the

apparatus while in the air, and this record, which is

reproduced in his article, is here given (Fig. i). In

time it will undoubtedly be of exceptional historical

interest.

The circumstances connected with the later experi-

ments of Langlev are next described, and Dr. Bell's

knowledge and great faith in Langley 's work allow

him to state his unbiased opinion that the full-sized

aerodrome, which the newspapers described as a

failure, " would have flown had it been safely

launched into the air."

It is with regret, however, that we find no mention
made of either Hiram Maxim or Pilcher, for the

1 See also Tie National Geographic .Magazine, vol. xviii.. No. i.

January.
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former spent a great amount of money and time in
valuable experiments, while the latter sacrificed his
life in advancing the science of gliding.

Perhaps the most interesting portion of Dr. Bell's

address is the account of his own initial experiments
in the construction of an aerodrome. He has been at

work on this subject for many years, and so far

back as 1804 Langley visited him and witnessed some
of his experiments.
The progress of his experiments is divided by

him into three stages, namely, the kite stage, the
motor-boat stage, and the free flying-machine rising

from the water.
As the first of these is now complete, it is fully

described in this address, and indicates that a distinct

step in advance has been made. Dr. Bell's kite is

quite different from any other form. It is built up
of a great number of small structures or cells, all

alike in form and size. Each cell has the form of

a regular tetrahedron, and, as he says, " possesses
m a remarkable degree the properties of strength
and lightness." By connecting several of these
figures by their corners a very rigid structure is built

up, and the whole possesses the same properties of

"WW

strength and lightness inherent in the individual
cells themselves.
The unit tetrahedral cell is bounded by four equal

triangular faces ; if two adjoining faces be covered
with some kite material, the result is a " winged
cell " resembling a pair of birds' wings with their

points raised upwards. Bv coupling four of these
unit cells together at their corners, a four-celled

structure is formed having itself the form of a tetra-

hedron, but with an empty space in the middle octa-

hedral in shape. If now four four-celled structures
be connected at their corners, a sixteen-cell structure
of tetrahedral form is formed (Fig. 2). Experience
has shown that when these structures are flown as
kites they exhibit remarkable automatic stability in

the air under varying conditions of wind.
Up to the present time, the most stable form of

kite is that of the "box" or Hargrave type. Dr.
Bell is, however, of the opinion that his compound
tetrahedral structure is more stable even than this.

To make a comparison, he flew both kinds simul-
taneously in squally weather. Although the tetra-

hedral appeared to " shiver " when struck by a
sudden squall, the box kite " seemed to be liable to
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a swaymg or tipping motion that would be exceed-
mgly dangerous in a structure of large size forming
part of a flying machine."
The good behaviour of the former kite is due, as

he suggests, to the porous nature of the structure,
the squall passing right through between the covered
triangles, and lifting the other side of the kite as
well as the side first struck ; the blow is thus counter-
balanced before the kite has had tiine to upset.
Although the horizontal aeroplane has always an

element of instability about it, it has, nevertheless,
greater lifting power than similar surfaces arranged
obliquely as in the tetrahedral construction. The
structure of winged cells is, however, the reverse.

Fig. 3.—The Frost Kins in

supporting z

flying in a ten-mile bri

I the flying ropes.

being more stable when in the air, but deficient im

lifting power. There seems, however, no difficulty

in adding to the number of surfaces in the latter

construction in order to secure the desired lifting

power, while the condition of stability remains.
Further experiments have shown that the blank
spaces between the groups of winged cells can be
filled up with more cells; in fact, the cells can be
massed together " without marked injurious effects."'

Not only, therefore, is the structural strength
improved by this increase of size, but the lifting

power, which varies directly as the cube of the

dimensions, is increased (Fig. 3).

The result of these kite experiments has been to

show that it is possible to build a structure of

moderate size, composed simply of these wingerf
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cells, that will support a man and an engine in a

moderate breeze.

It will be interesting to watch the progress made
in the next two stages of Dr. Bell's programme,
which literally means the conversion of a kite into

a flying machine. These stages consist in mounting
his structure on a light catamaran form of boat and
propelling it on a water surface by means of aerial

propellers until it can be steered upwards into the

air. Whether this form of starting is as good or

as practical as running it on wheels remains to be
seen, but at any rate it seems the safest way to

commence with (Fig. 4).

It may be mentioned in conclusion that not only
is this printed address accompanied by numerous
well-reproduced illustrations and a useful bibliography
relating to aerial locomotion, but all details concern-
ing one of the large winged-cell structures and the
interesting discussion which followed the reading of

the address are inserted.

Among those who took a prominent part in this

discussion was Mr. Charles M. Manly, who, as he

. 4.—A floating kite, adapted to be toW€d out of thi

stated, " had the pleasure and the honour of being
associated for some seven years with the lamented
Secretary Langley as his assistant in direct charge
of the experiments which he conducted at the Smith-
sonian Institution." In his remarks it is good to

read that the work initiated by Langley is not aban-
doned, but merely temporarily suspended. In fact,

it seems quite probable that Langley's machine will

again be seen flying through the air, for Mr. Manly
proposes to re-equip and launch it again. To use his

own words :

—

" It is mv purpose at the earliest moment that I

can possibly spare the time for it, to re-equip the

aerodrome with proper supporting surfaces, and,
using the same launching apparatus, to give the

aerodrome a fair trial, this time over land instead
of over the water, when I feel very certain that it

will fully demonstrate the correctness of its design
and construction and crown Mr. Langley's researches
with the success which they so richly deserve, and
I trust that the day that this will be achieved is

very near at hand. It was tl^e launchin.'j .noparatus,
all will remember, which in both of the experiments
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caused the accidents that prevented any test of the
aerodrome itself. These accidents were not due to
defects in the design or fundamental construction of
the launching apparatus, for the smaller apparatus
of exactly the same design had been used more than
thirty times for launching the smaller machines, and
without a single failure. Certain minute defects in

the releasing mechanism were the sole cause of the
trouble."

MALTA FEVER.
A Lesson in Preventive Medicine.

CITUATED in the midst of the Mediterranean,
*--' swept by all the winds of heaven, and enjoying
brilliant sunshine for several months in the year, the
island of Malta should be one of the healthiest of

places. Its freedom from swamps or standing water
of any kind protects the island from that scourge of

warm climates—malaria. For many years past, how-
ever, Malta has suffered from the prevalence of a

serious local fever, of a most per-

sistent character, which has been
the bane of the island, and par-

ticularly of the garrison ; for a

large fraction of the naval and
military forces has been con-

stantly incapacitated by this

disease. Every year some 650
sailors and soldiers have fallen

victims to it, and, as each patient

stays on an average 120 days in

hospital, this gives a total of

about 80,000 days of illness per

annum. Moreover, most of these

men have to be sent to England
to recover their health, and the

consequent expense has involved

a very considerable loss in money
to the Government.
This fever appears to be widely

distributed in the world, but is

most familiar to us in its inci-

dence around the coasts of the

Mediterranean. On the island of

Malta it has worked its worst
ravages, and hence the name of

Malta fever, by which it is best

known.
Now, however, all this has been

changed by a simple application

of the discoveries of science, and widespread gratifi-

cation will be given by the intelligence, fur-

nished in recently published reports, that since

June, 1906, when the new preventive measures
were put into practice, Malta fever may be said to

have practically disappeared from the garrison of the

Island Fortress.

What are these preventive measures, and how has

this result been achieved?
The serious ravages of Malta fever made it desir-

able that a searching investigation should be taken

in hand. In 1904 the Royal Society, at the request

of the Admiralty, the War Office, and the Colonial

Office, undertook to investigate the causes of this

fever, and sent out a small commission to Malta for

that purpose. This commission, which consisted

chiefly of Army and naval medical officers, has been

at work for three years, under the supervision of a

committee of the Royal Society, and has only lately

completed its labours. It is unnecessary to describe

the details of the three years' work ; it is enough to

say that every likelv line of research was followed

in order to discover how man becomes infected by
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this disease. So long ago as 1887 an Army medical
officer discovered that Malta fever is caused by
the entrance into the body of a minute bacterium,
which was named the Micrococcus nieliiensis. This
microbe was studied from many points of view, but
with no success until a discovery was made which
cleared up the mystery. This was the remarkable
fact that the goats in Malta are susceptible to this

disease, and act, as it were, as a reservoir of the
virus. In truth, it is probable that Malta fevi^r is

primarily a disease of goats, and that man is in-

fected from the goat, not the goat from man. The
goat is very much in evidence in Malta, there being
•ome 20.000 of them, which supply practicallv all the
milk used in the island. It was discovered by the
commission that half these animals are affected by
Malta fever, and that one-tenth are constantly pass-
ing the Micrococcus jnelitensis in their milk. Not-
withstanding that the goats show no outer signs of

the disease, they continue, possibly for vears, to

secrete milk containing the poison.
It seemed evident, then, that to banish Malta fever

from our sailors and soldiers on the station, all that
was required was to eliminate goats' milk from their

dietary. This step was taken in June, iqo6, with
I he striking result that the cases of fever fell to one-
'enth of what had been their normal number. There
is, therefore, reasonable hope that this disease will

now disappear from the garrison in Malta, and some
So,000 davs of illness be blotted out from the vearlv
records of the Navy and ,\rmy.

If these good results are maintained, this investiga-
tion will stand out as one of the most notable
examples of successful work in the prevention of

disease, and will clearh- show the economy of spend-
ing a few thousands on a thorough scientific investi-

gation.

The research occupied some time, and from first to

last employed some twelve men, but the outlay in

time and money are as nothing to the result achieved.

INTERNATIONAL ASSOCIATION OF
ACADEMIES.

VT^ E.STERD.\Y morning. May 29, there opened at
* Menna the third triennial general assembly of

the International .Association of .'\rademies, of which
the Imperial .Academ}- of Sciences, Vienna, has been
the directing academy for the last three years.

Great Britain is represented in this association by
the Royal Society of London in the section of natural
science, and by the British .'\cademy for Historical

and Philological Studies in the section of letters.

The delegates appointed to attend the assembly on
behalf of the Royal Society are Sir George Darwin,
K.C.B., Sir Norman Lockyer, K.C.B., Lieut. -Colonel

Prain, Prof. Schuster, Dr.' W. N. Shaw, Prof. C. S.

Sherrington. Prof. H. H. Turner, and Dr. A. D.
Waller, Prof. Schuster being the delegate charged to

deliver the vote of the society; while the British

Academy is represented by Prof. Bywater and Prof.

Israel Gollancz.
A number of subjects of general scientific import-

ance will be discussed at the meeting, as well as

certain questions of internal policy concerning the

-tatus of the association, and its mode of working
imder its statutes.

The Royal Society has put forward two pronosals

for the consideration of the assembly. One is for

the establishment of a uniform lunar nomenclature,

and a proposition will bo submitted by the council of

the association for the nopointment of a committee to

work out a scheme in furtherance of this object. In

this connection the Royal Society propounds sugges-
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tions regarding the coordination of lunar nomen-
clature, which will no doubt form a basis for dis-

cussion.

.'\nother proposal of the Royal Society for the co-

operation of the International Association in the

International Union for Solar Research will probably

lead to considerable discussion, not on account of

want of sympathy with the movement, but because of

questions which have been raised as to the constitu-

tional power of the association to join another

organisation.

An important proposal of the .Academic des

Sciences to create an organisation of meteorological

stations at different points on the earth's surface, at

the expense of the Governments respectively con-

cerned, will be put forward with the support of the

council of the association.

The assembly will also be recommended to approve

the resolutions of the committee which met at Frank-

furt-am-Main in 1904, proposing changes in the

statutes of the International Seismological Asso-

ciation, which have since been adopted. That com-

mittee recommends the associated academies to en-

deavour to induce their Governments to cooperate

with the International Seismological .Association in

dealing with seismic problems of physical interest.

Other matters to be brought before the assembly

in the science section are a report of the_ committee

for investigating the anatomy of the brain ; reports

upon geodetic measurements ; a report of_ the com-

mission appointed in 1904 for the investigation of

atmospheric electricity; the consideration of the

further working of the committee appointed in 1904

for the magnetic measure of a circle of latitude.

In the section of letters there will be reports pre-

sented upon the edition of the works of Leibnitz,

initiated by the association ; upon the international

loan of manuscripts ; upon the edition of the Mahab-

harata ; the publication of an Encyclopajdia of Islam ;

the Corpus of Greek records and the Corpus medi-

corum antiquorum.

THE SMALL PLANETS.'

MMASCART'S summary of his own work is as

• follows :—

Nous avons voulu montrer I'ampleur de la question des

petites plan^tes, qui ne fut jamais encore expos^e dans

son ensemble, et si nous avons suscit^ bien plus de points

d 'interrogation que nous n'en avons lev^s, nous serons du

moins heureux, peut-etre, d'appeler I'attention des astro-

nomes sur quelque probl^mes assez myst^rieux.

Probably an author has seldom given in few words

so excellent and accurate a description of his work.

M. Mascart has collected on a large scale, and has

thus performed a great service to this branch of

astronomy. We may turn to his bibliography con-

taining more than a hundred names with a reason-

able confidence that nothing of importance has been

omitted.

The subject of the small planets appears to bristle

with striking statistical peculiarities. To exhibit

their nature we note down a few, and may remark

that perhaps in no case whatever has a completely

satisfactory explanation been given.

(i) If the small planets be arranged in order of

mean distance, or of mean motion, there are marked
gaps in the series, first noticed by Kirkwood, corre-

sponding to mean motions twice and three times that

of Jupiter.

(2) When the inclination to the ecliptic is large, so

also, in general, is the eccentricity, and vice versa.

1 "La Question des petites Planetes." By M. J. Mascart. Pp. no.
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(3) Occasionally there are striking similarities in
the elements of two planets, e.g.

r"\ c
" ' ! 9, a

(25!; Sophie ... 3-10 ... 009 ,. 10° 29' ... 157° ... go° 16'

(sis) Magdalena.. 3-19 ... 007 ... 10° 33' ... 163° ... 80= 5'

The resemblance of the elements in the case quoted
is far closer than is reasonably probable, even for a
selected pair out of several hundred planets. We
however, are much inclined to doubt whether it is
more than an accident. .\ famous case of coincidence
IS that between the periods of rotation and revolu-
lution of the moon. Here there is a controlling cause
tending to produce equality, and the equality is exactNow in the case of the elements of Sophie and
Magdalena, we suppose that there are only three
possible hypotheses :—(i.) accidental resemblance;
(11.) a cause tending to produce similarity; (iii.) a
common origin with no subsequent connection. Wemay take as analogies :— (i) two watches that have
run down, but happen by accident to show nearly the
same time; (ii.) two clocks synchronised with each
other; (111.) two clocks, each constructed with the
same object of exhibiting mean time, but entirely
independent .of each other subsequently. Now as
regards (ii.), we may remark that in' the present
instance the supposed controlling force has done its
work very imperfectly. The objection to (iii.) is that
a common origin hypothesis can only be applied in
a few isolated cases, of which the above is one and
therefore we ourselves feel inclined to fall 'back
upon (1.), the hypothesis of accidental resemblance
although we fully admit its antecedent improbability

In the early part of the book an estimate is given
of the total mass of the asteroids. It would appear
that the entire mass is very far short of a quarter
of the mass of the earth, very far short indeed of
the mass that would have been expected if a single
planet had filled the gap in Bode's law between Mars
and Jupiter.

In a few cases approximate linear dimensions are
given, founded on measures by Barnard in 1894
_
We must congratulate M. Mascart on a very

interesting and exhaustive work. We regret how-
ever, the absence of a complete list of all known
asteroids with their elements. We should have been
glad to have seen such a list in several different
forms, with the small planets arranged in order ofmean motion, eccentricity, longitude of perihehon
and in the various other ways mentioned in the book!
It would have enabled us to follow the arguments
from statistics with greater appreciation, and the
value of the book as a work of reference would have
been much increased. The work admirably fulfils the
design of the author.

.S/i? BENJAMIN BAKER. K.C.B., F.R.S.
CIR BENJAMIN BAKER, whose sudden death
•^ in his sixty-seventh year we recorded last week,
had a distinguished career as an engineer, and was
concerned more or less directly with most of the
great engineering schemes of recent 5'ears. By his
death the profession of civil engineering is deprived
of one of its leading members, and the scientific
world of a_ man who combined scientific knowledge
with practical training and experience. He was a
constant contributor to early volumes of Nature, and
his writings and addresses cover a wide field of
applied science.

Sir Benjamin Baker was born in 1840, and for the
last thirty years or so was engaged in the design and
construction of important engineering works at home
and abroad. He carried out numerous investigations
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relating to the strength of materials and of engineer-
ing structures generally, and contributed papers thereon
to various scientific societies. He was the author of
" A Theoretical Investigation into the Most .Advan-
tageous System of Constructing Bridges of Great
Span," upon which plan the Forth Bridge and six
01 the largest bridges in the world have been built.

His name will be remembered chiefly in connection
with the Forth Bridge and the great dam across the
Nile at Assouan. On the completion, in 1890, of the
former engineering feat Sir Benjamin Baker was
ir.ade K.C.M.G., and when the dam at .-\ssouan was
finished in 1902 he was made K.C.B., and received
at the same time the first-class of the Order of the
Medjidieh from the Khedive. Two years ago plans
were submitted to him for the raising of the .Assouan
dam, and since then he had worked more or less
continuously at the subject of stresses on dams. A
note by him upon the project appeared in the Earl
of Cromer's recent despatch respecting the water
supply of Eg\'pt ; and in it he stated that a design
had been evolved which satisfied all the theoretical
and practical conditions, and rendered the storage of
nearly two and a half times the present quantity of
water in the reservoir a simple problem.
Though his name will always be associated first

with the famous works mentioned. Sir Benjamin
Baker took a ver\' active part in other great engineer-
ing enterprises in many parts of the world. He had
much to do with making the Metropolitan Railway,
and was associated more recently with the construc-
tion of the various tubes for electric traffic under
London.

Sir Benjamin Baker was elected a Fellow of the Royal
Society in 1890, and in iSqi; he became president of

the Institution of Civil Engineers. Honorary degrees
were conferred upon him by the Universities of Cam-
bridge and Edinburgh, by the Irish .Academy, and
other learned bodies. He was closely associated with
the various engineering societies, and was actively

interested in the work of the British .Association

and the Royal Institution. He was a member of the

council of the Institution of Mechanical Engineers,
and an honorary member of the .American and
Canadian Societies of Civil Engineers, and the

.American Society of Mechanical Engineers. His un-
expected death will be deplored wherever pure and
applied science are studied, and his personal friends

have suffered a loss that cannot easily be realised by
those who did not know his broad interests and sym-
pathetic nature.

NOTES.
The Senate of the State of Pennsylvania has voted

70,000/. to the .American Philosophical Society to provide

a fitting memorial to Benjamin Franklin.

Sir William Ramsav, K.C.B., has received through the

Foreign Office the Order of Commendatore della Corona

d'ltalia from the King of Italy, together with King

Edward's permis-sioi'i to wear it.

-At the anniversary meeting of the Linnean Society on

May 24, the Linnean medal, awarded by the council to

Dr. Melchior Treub, director of the State Botanic Garden

at Buitenzorg, Java, was formally handed to Mr. Van
Royen, councillor of the Netherlands Legation, who under-

took to transmit the medal to Dr. Treub.

Mr. -Andrew Watt has been elected meteorological

secretary of the Scottish Meteorological Society in

succession to the late Dr. Buchan, F.R.S. Mr. Watt has

since 1900 been closely associated with Dr. Buchan in the

discussion of rainfall and other important meteorological

problems.
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The Maccabseans, a society of Jewish literary and
scientific men, gave a dinner at the Hotel Great Central
on May 22, at which some of the leading members of
the medical profession were present. Before the dinner a
telegram was dispatched to Lord Lister, sending him
respectful salutations. Lord Lister replied, returning his

warmest thanks to the Maccabseans for their message.

The Transvaal Government Gazette of April 20

announces the appointment of a commission, consisting

of the following gentlemen, Dr. Kynaston (Geological
Survey Department), Mr. T. N. Leslie (Vereeniging), Mr.

J. P. Johnson (Johannesburg), and Prof. R. B. Young
(Transvaal University College), " to report to the Govern-
ment on the Bushmen paintings and stone etchings exist-

ing in the Transvaal, and as to what steps should be

taken to preserve them from decay and mutilation."

Speaking at the forty-seventh annual dinner of King's
College, London, on Monday, May 27, Dr. Headlam, the

principal, referred to the loss which the college has
sustained by the death of Dr. MacFadyean, and suggested

that there should be a public recognition of one who died

as a martyr in the cause of science, and for the sake of

amelioration of disease and the benefit of the human mce.
Alluding to the incorporation of the college with the

University of London, and to the appeal for funds made
in connection therewith, he mentioned that the Goldsmiths'

and the Cloth workers' Company have each contributed

5000/., and that other promises and donations bring the

amount subscribed up to the present time to 15,000!.

Reuter's representative at Upsala records that the

celebrations at the University of Upsala on the occasion

of the 200th anniversary of the birth of LinnEeus took

place on May 23. The Crown Prince Regent, the Duke
and Duchess of Vester-Golland, and the Dukes of Nericia

and Scania, were present. A speech was made by M.
Schuck, the Rector of the University, after which the

foreign guests read addresses. The speakers were after-

wards presented to the. Crown Prince. On May 24 the

University held a solemn session in the cathedral for the

purpose of conferring the doctorate on distinguished Swedes

and foreigners on the occasion of the Linnieus celebra-

tions. Among those upon whom honorary degrees were

conferred were Mr. Francis Darwin, F.R.S., and Mr. W.
Carruthers, F.R.S. The Crown Prince Regent, the Duke
of Scania, and the Duke and Duchess of Vester-Gotland

attended the ceremony. We hope to give later an account

of the celebrations by one of the British delegates now in

LTpsala.

We learn from the Lancet that a movement for the

institution of an Italian Association for the Advancement

of Science, proposed at Milan last year, has now taken

form and development under capable organisers, including

Prof. Romiti, of Pisa. The first meeting will be held at

Parma in September next, when it is hoped that the sister

Powers of Europe, as well as those of the New World,

will assist in an auspicious " send-off." Italy has many
associations for the advancement of special sciences, but,

as Prof. Romiti has put it, she has yet to form an

association which shall " represent the synthesis " of them

all. Attempts were made in 1839 and 1875 to start such

an association on the British model, but they have had no

successor. It is hoped and believed that the attempt which

has now been renewed will result in the establishment of a

permanent institution.
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The Aero Club of the United Kingdom is very active
in promoting many aspects of aerial navigation. On
Saturday last nine balloons started from the Ranelagh
Club, Barnes, in a race for the Harbord Cup, the first

balloon leaving at 4 p.m. and the last at 6 p.m. The
point to which the balloons were piloted was Goring, in

Oxfordshire, and the winner will be the competitor who
landed nearest this point. The committee will meet and
examine certificates of descents before issuing an official

list of placings. On Saturday, June 29, there will be a
race for the Hedges Butler Challenge Cup, which will be
awarded for the longest voyage in any balloon, airship,

or aeroplane on that day. The club offers a silver medal
for the best set of photographs taken by a member from
a balloon during this year, and a silver and bronze medal
for the best set of meteorological observations. Arrange-
ments have also been completed for carrying out a series

of important practical experiments in connection with
aerial navigation.

The report of the Departmental Committee appointed to

inquire into the probable economic effect of an Act of

Parliament limiting work in coal mines to eight hours per

day has been issued. It is a document that has been pre-

pared with great care, and forms a valuable addition to

economic literature. While, on the whole, the committee
is of opinion that its immediate effect would be a reduc-

tion in total output of about 26,000,000 tons per annum,
it is concluded that because the pits would be worked
with more energy, the total reduction would be only about
one-half this, while the introduction of improved machinery
might still further diminish the reduction. The scientific

interests of mining were well represented on the committee
by Prof. S. H. Cox, of the Royal School of Mines, and by

Prof. R. A. S. Redmayne, of Birmingham.

Mr. Walter Wellman, who proposes to make another

attempt to reach the North Pole by means of his airship

America, has left for Norway, on the way to Spitsbergen,

where the balloon will be inflated. In the first week of

July there will be trials of the airship until it is demon-
strated that it is ready for the voyage. The start for the

Pole will be made on the first favourable opportunity after-

wards, probably between July 20 and August 10, but, if

necessary, Mr. Wellman is prepared to start as late as

August 20. Mr. Wellman has given Renter's represent-

ative the following particulars of his plans :—The airship

has been made 18 feet longer and its lifting power in-

creased by 3000 lb., giving a total lifting force of 19,500 lb.

The balloon is 184 feet long and 52 feet in its greatest

diameter, its cubic volume being 265,000 cubic feet. With

the single exception of Count Zeppelin's airship, this is

the largest ever built. The keel or backbone of the air-

ship consists of a steel tank 18 inches in diameter and

115 feet in length, with a capacity for holding 1200 gallons

of petrol, .^t the stern of the vessel is a rudder of some

900 square feet, in the form of a bicycle wheel, which,

despite its great size, only weighs 30 lb. A little forward

of the centre is placed a very heavy motor, built for

endurance and safety, of 70 horse-power, and having a

weight of 900 lb. In this new airship the propellers are

placed in the centre on either side of the vessel. They

consist of two blades of steel, n feet in diameter, and

capable of 380 revolutions per minute. The living quarters

of the airship are in triangular bunk-like spaces within the

enclosed steel car. These are capable of accommodating

ten or twelve men, twelve dogs, together with the pro-

visions and equipment. The total weight of the steel car
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ri.l tank is 2200 lb. The motors, screws, and machinery

figh 1350 lb. In the tank will be carried 6800 lb. of

petrol, capable of running the motor for 150 hours at a

normal speed of 14 knots. The total radius of action is

believed to be 2500 miles, or double the distance from the

base to the Pole and back again. The balloon will not

ascend more than 300 feet to 500 feet, and a guide-rope

will trail over the surface of the earth. Instead of employ-

ing a steel line a leather tube has been made, 15 inches in

diameter and 130 feet long, and weighing about 1400 lb.

This is filled with reserve food weighing 1200 lb., and is

suspended from the airship by means of a steel rope. The
airship will carry 3000 lb. of food, or enough to enable the

crew to subsist on its own stores for a period of ten

months.

To vol. iii., No. 11, of the zoological series of the Publi-

cations of the University of California, Messrs. E. C.

Starks and E. L. Morris contribute a descriptive list of

fishes taken off the coast of southern California.

W'F. have to acknowledge the receipt of a copy of the

first of a series of " guides " to the Peabody Museum of

Natural History at Yale University. This deals with the

evolution of the horse family, a subject which has been
treated in a very satisfactory manner by Dr. R. S. Lull.

The " guide " has previously appeared in the form of an
article in the Anwrican Journal of Science.

A VERY satisfactory result has attended bird protection

in a certain district of Norfolk, the black tern (Hydro-
chelidon nigra), which had ceased to breed in that county
for a period of something like seventy years, having this

season re-established itself in its old nesting haunts.

Several nests are recorded, and it is sincerely to be hoped
that the species will once more be entitled to a permanent
place on the British breeding list.

A PAPER in the Annals of the Natal Government Museum
(vol. i., part ii.), by Messrs. E. Hill and L. G. Haydon,
on the characters of the larva in certain mosquitoes of

the group .\nophelina, is of importance in connection with
the endeavour to stamp out malaria,. All the fifteen

species described are referred to genera other than the
typical Anopheles. In a second article in the same issue

Dr. R. Broom records, for the first time, the occurrence

of remains of anomodont reptiles in the Karoo rocks of

Natal. They are referred to the genera Dicynodon,
l.ystrosaurus, and Scymnosaurus, the representatives of

I he first and third being regarded as new species.

The evolution of the colour-pattern on the shells of

.South African land tortoises, more especially those included

in the genus Homopus, forms the subject of a paper by
Dr. J. E. Duerden in the Records of the Albany Museum
(vol. ii., part i.). Starting with species in which each

shield of the shell is of the normal horn-colour, the author
finds that the first stage is the development of a dark
border, followed later by a dark centre. Next the whole
shield becomes dark, e.xcepting light lines radiating from
the centre, after which the dark area may break up into

'pols or fl-cks. In a second paper the same author de-

bribes a giraffe head from British East Africa, provision-

ally identified with Giraffa camelopardalis tippelskirchi.

In a paper on the geographical distribution of closely

related species, as exemplified by plants, Mr. R. G.
I.eavilt, in the April number of the American Naturalist,

lomes to the conclusion " that the study of specific dis-

tribution in the vegetable kingdom is not likely to be

unfavourable to mutation, regarded as a method, but
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perhaps not the sole method, of evolution." After putting

aside certain cases which may be ascribed, for want of a

better name, to " geographical effect," the indications

suggest that a good many instances favourable to muta-

tion will be forthcoming, and that those who seek to

discredit the mutation theory will find it difficult to procure

weapons to support their attack from plant evidence.

We have received from the author, Mr. James

Drummond, a copy of a paper on foreign birds acclimatised

into New Zealand, published as a Bulletin of the Agri-

cultural Department, and likewise copies of the Lyttelton

Times of March 23 and 30 containing an account of the

bird-sanctuary at Little Barrier Island, near Cape Rodney.

As regards the introduction of small birds, which com-

menced, mainly for sentimental reasons, some sixty years

ago, it appears that, on the whole, this has been a

mistake, correspondents urging that no more kinds should

on any account be admitted. Although sparrows arc

admitted to have done good in the early days of the colony,

when insects were, literally, on the war-path, they are

now unmitigated pests, while greenfinches, blackbirds, and

even larks (which do enormous damage to young wheat)

and thrushes are included in the same category. Little

Barrier Island, we are told, comprises 10,000 acres, of

which all but about fifty are hilly or mountainous, with

abundant timber. It thus appears admirably suited for a

bird-sanctuary, and efforts are being made to introduce

from the mainland many species not naturally represented

on the island.

Four parts have been received of the scientific results of

the voyage of the Belgica (Expedition .^ntarctlque Beige),

now in course of publication at Antwerp, in which Mr.

E. H^rouard describes the holothurians. Prof. G. W.
Miiller the ostracods, and Mr. O. Maas the medusas,

while a number of writers deal with the comparatively

small collection of insects. Out of nine holothurians

obtained, no less than five are new, one being referable

to a new generic type. All the Antarctic members of this

group, belong to the family Elpidiidse, of which only a

single representative (Elpidia glacialis) occurs in Arctic

seas. The ostracods of the Antarctic plankton include

four species of Conchoecia, of which one is new. Jelly-

fish (medusas) are but poorly represented, although two

out of the small number of species collected by the Belgica

are regarded as new. As regards insects, the number of

species recorded from the neighbourhood of the Antarctic

circle is still infinitesimal as compared with those from

the opposite pole, the list comprising merely certain

colembollds taken near the Canal de Gerlarhe by the

Belgica expedition, a podurid and a pediculld collected by

the Southern Cross, and a dipterid (Belgica antarctica) and

a larva described in the fasciculus before us. That fasci-

culus includes, however, descriptions and figures of a

considerable number of insects from the lower part of

South .\merlca and the Falklands, several of which have

received new names.

The Philippine Journal of Science for March (ii.. No. i)

contains a paper on filariasis in the Philippines, by Messrs.

P. M. .\shburn and C. F. Craig. They consider that the

filarla met with in these islands is a new species (named

F. phitippincnsis), owing to its lack of periodicity and

certain morphological characters. It develops in Culex

fatigans. Dr. Musgrave contributes an exhaustive paper

on paragonimiasis (infection with the fluke, Paragonimus

westermanii) in the Philippines. The journal is illustrated

with a number of plates.

II
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In the Journal of the Royal Sanitary Institute for May
(xxviii., No. 4), Prof. Ronald Ross, F.R.S., discusses

some points of interest in connection with tropical sanita-

tion, and Major Horrocks describes some interesting ex-

periments made to determine the conditions under which
" specific " bacteria derived from sewage may be present

in the air of ventilating pipes, drains, sewers, &c. It

would appear that the bursting of bubbles, the separation

of dried particles from the walls, and the ejection of minute
droplets from flowing sewage, may determine the ejection

of specific bacteria from the sewage into the air.

Bulletin No. 4 of the division of pathology and physio-

logy, issued from the experiment station of the Hawaiian
Sugar Planters' .Association, has been received. It con-

tains the substance of a lecture, delivered by Dr. N. A.

Cobb before the association, on some elements of plant

pathology relating to disease in the sugar cane.

Mr. D. McAlpine communicates to AnnaXes Mycologici,

vol. iv.. No. 6, an account of the hymenomycete fungus,

formerly called Isan'a fuciformis, as it exists in Australia.

Growing on various native grasses and rye-grass, the

fungus often forms a conspicuous pest in wet seasons.

In general appearance it resembles a Clavaria, but the

hymenium or spore-producing layer is borne mainly or

entirely on the portion of the fungus attached to the host

plant, so that the author refers it to the genus Hvpochnus
as Hvpochnus fuciformis.

A SHORT paper by Mr. R. Fitch appears in Annales
\

Mycologici (vol. iv., No. 4) describing some experiments
on the action of insoluble substances in modifying the

effect of deleterious agents upon fungi. It is known that

the action of certain toxic solutions on plants varies

according to the degree of concentration and that a very
weak solution often stimulates growth. Nageli discovered

that the addition of certain solid materials to solutions

reduced the toxicity. Similarly it is found by Mr. Fitch

that the introduction of sand or glass is equivalent to

weakening the proportion of poison in a given solution.

Mr. E. R. Burdon contributes to the Journal of

Economic Biology (vol. ii.. No. i) an article on the spruce-

gall and larch-blight diseases caused by the genus Chermes
of the Aphida;. He points out that, according to in-

vestigations made in Germany and Russia, both diseases

are induced by the same species, and draws up in a
tabular form the sequence of generations. Starting from
the gall-foundress generation on the spruce, some of the

winged insects of the subsequent generation migrate to

the larch, pine, or fir, upon which two generations are

developed before there is a migration back to the spruce

previous to the sexual generation. The galls are only

produced on the spruce and by one of the generations.

In order to prevent migration, it is recommended that

spruce and larch should not be planted together, but

should be separated by a belt of other trees. The author

<iiscusses various remedies, among them a paraffin

«mulsion, with which he washed the trees in winter.

An important addition to the literature on the Phyco-

mycetes will be found in the fifth number of the botanical

series of Memoirs of the Department of Agriculture in

India, wherein Dr. E. J. Butler furnishes an account of

the genus Pythiuni and some of the Chytridiaceae. The
memoir contains a phylogenetic review and systematic

revision of the genus Pythium, for which eighteen species

are distinguished, and of these indigoferae, diacarpum,

palmivoruni, and rostratum are new. The account of
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the life-history is based upon the examination of ten

species collected in Europe and India. Full details are

given of the development and liberation of the zoospores in

Pythium proliferum. The observations on the Chytridiacea-

made on species of the genera Pleolpidium, Pseudol-

pidium, Olpidium, Olpidiopsis, and Nowakowskiella
enable the author to describe the life-histories of these

parasitic fungi.

On September 2, 1906, twenty years had elapsed since

the opening of the Sonnblick Observatory, at an altitude

of 10,190 feet above sea-level. From Dr. Hann's summary
of the results, it appears that the monthly mean baro-

metric pressure is lowest in March and highest in August.

The mean yearly minimum temperature is —22°.2, the

mean maximum 49°'3 ; the absolute extremes were — ss'-o

in January, 1905, and 56°.8 in July of the same year.

The relative humidity is the opposite to that which obtains

in the plains—the winter is the driest and the spring and

summer the dampest ; the afternoon is the dampest period

of the day. The mean yearly precipitation amounts to

70-71 inches, of which only about 4-77 inches fall as rain,

the remainder being chiefly due to snow. The amount is

fairly uniformly distributed throughout the year, the mean
number of " rain-days " being 212. Fog occurs on 253

days on an average.

The report of the committee appointed by the Governor

of Hong Kong to inquire whether earlier warning of the

disastrous typhoon of September 18, 1906, could have

been given to shipping has resulted in the exoneration of

Dr. Doberck and the observatory staff from blame in the

matter. The committee was composed of Sir H. S.

Berkeley, K.C., Lieut. H. Butterworth, R.N. (King's

Harbour Master), A. B. Skottowe (Eastern Extension

Telegraph Co.), and Captain A. Sommerville. The evidence

taken by the committee, and the documents referred to, are

appended to the report. On the afternoon of September 17

the observatory received telegraphic reports from various

stations, including Zi-ka-wei (Shanghai), Swatow, and

Manila ; the barometer readings at those places pointed to

the conclusion that there was a gale in Formosa Channel,

apparently travelling N.N.W., but in the opinion of the

committee these observations did not call for the hoisting

of any typhoon signal in Hong Kong on September 17. The

evidence as to the appearance and state of the weather on

the evening of September 17 and morning of September 18

is conflicting ; the Consul for France thought that the appear-

ance of the sky on September 17 indicated a typhoon not

far off. But, reviewing the evidence as a whole, the com-

mittee found that prior to 7h. 44m. a.m. on September 18

there was no indication of a typhoon approaching Hong
Kong, and that by hoisting the signal drum on the morn-

ing of September 18 warning was given as soon as was

practicably possible.

An address on the " Education of the Professicnal

Chemist," delivered by Prof. C. F. Mabery in his capacity

of chairman of Section C of the American Association for

the Advancement of Science, is printed in Science for

May 3. It contains a number of points of educational

interest. The methods of teaching chemistry in the

elementary schools of the United States are severely

criticised ; they appear very similar to those which have

been attacked in this country during the past fifteen years.

"The pupil is taught a text-book rather than chemistry,"

and has inflicted on him a series of definitions and theo-

retical principles before he has learned correctly to observe

a single fact. In spite of this, the students of technical
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chemistry appear to be able to overcome at the university

such early disadvantages ; and we learn that as a result

" most manufacturers have a high respect fcr the

advantages afforded by scientific education," and are

" ready to receive the young graduate with open cordiality."

The lot of the young chemist seems, indeed, to be a par-

ticularly happy one in the States in view of the " un-

precedented demand for good men." Statistics show that

the average salary of the graduates in chemistry of five

years' standing from the Case School of Applied Science

is about 3000 dollars per annum. At all colleges " there is

a far greater demand for graduates than can be supplied."

A powerful aid to research has recently arisen in the

immense funds devoted by many individuals to this pur-

pose ; amongst these the Carnegie foundation for the

retirement of teachers is mentioned, "as it relieves the

teacher during his earlier years from the anxiety of later

need and gives him courage to devote his residual energy

in some efforts for the advancement of knowledge."

We have received a copy (printed for private circulation)

of the p'riday evening discourse delivered by Prof. A. H.
Church at the Royal Institution on April 12 on the
" Conservation of Urban Stone-work and Wall-paintings."

The most active among the agents tending to destroy the

stone-work of buildings of historical interest in large

towns is undoubtedly the sulphuric acid produced by the

combustion of coal used as fuel. It has been estimated

that at least half a million tons of sulphuric acid are

formed annually in London in this way. Rain charged

with the acid gradually converts the surface of the lime-

stone of public buildings (such, for instance, as St. Paul's

Cathedral) into gypsum, the increase of volume accompany-
ing the change being responsible, moreover, for a greater

or less degree of disintegration of the more delicate mould-
ings and tracery. An account is given by Prof. Church of

the remedial treatment adopted in such cases, based on
the use of a solution of baryta, which has the property of

re-cementing together the particles of the decayed stone-

work. The baryta acts by forming an insoluble sulphate

with the gypsum and liberating lime, which, under the

influence of carbonic acid from the air, regenerates the

original binding cement of the stone. This treatment is

applicable, not only to limestones, but also to sandstones
which were originally compacted by a calcareous cement.
The success attending its use is well illustrated by the ex-

perience obtained in the case of the Chapter House at West-
minster. " Before treatment a touch of the finger sufficed

to bring away the surface of the carving, afterwards the

stone was as sound as that newly quarried and harder."
To render the stone subsequently resistant to the action

of acids it may be covered with a suitable waterproofing

coating of paraflln wax. The conservation of mural
paintings or frescoes needs in each special case, according
to its character, a different process. A number of typical

cases of treatment are described.

.\n interesting article on the life and work of Linnaeus,
by Mr. G. W. Murdoch, appeared in the Newcastle Daily
Journal of May 23. We congratulate that journal upon
being one of the few daily papers to publish a special

article upon Linnfeus on the 200th anniversary of his

birth.

The Brazilian Engineering and Mining Review, which
has now reached its fourth annual volume, is a high-
class monthly technical journal published in English at
Rio de Janeiro. Looking through some back numbers
recently sent to us, we notice many articles of permanent
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value regarding the mineral resources of Brazil, and, con-

tinued from number to number, a very important biblio-

graphy of the geology and palaeontology of Brazil com-

piled by Prof. John C. Branner.

Several plates of illustrations of the zoology of the

Royal Indian Marine Survey ship Investigator have been

received from the Indian Museum. The illustrations in-

clude Crustacea (Malacostraca and Entomostraca) and

MoUusca, and have been prepared under the direction of

Dr. A. Alcock, F.R.S., Dr. N. .Annandale, and Mr. A. C.

MacGilchrist.

A " Handy Guida to Photographic Requisites," which

is a conveniently arranged price list of photographic

apparatus, materials, and pure chemicals, has been pub-

lished by Messrs. Reynolds and Branson, Ltd., of Leeds.

The much-discussed question of the structure of cyanic

acid forms the subject of a communication by F. Carlo

Palazzo and E. Carapelle in the Gazzetta (vol. .\xxvii.,

ii., p. 184). It is pointed out that, while Nef's experi-

ments have shown that esters of the structure OR.CN
derived from normal cyanic acid do not exist, he still

adheres illogically to the view that the free acid and its

alkali salts are of the normal constitution. The argument

that Nef advanced, that the free iso-acid, CO : NH, would

be unstable in presence of water and undergo change into

the normal acid, should, on his own showing, from the

great power of addition possessed by the group .C N, be

reversed. Cyanic acid when esterified at so low a tempera-

ture as —5°, by means of diazomethane or diazoethane,

gives esters of the iio-type CO : N'R alone. In view of

the fact that the somewhat analogous o-pyridone gives

only oxygen esters under similar conditions, and of the

probability that isomeric change is excluded at so low a

temperature, it is concluded that the free acid and its

salts have the iso-structure. The same conclusion was
also recently arrived at by Chattaway and Wadmore using

a less direct argument.

OU/i ASTRONOMICAL COLUMN.
ASTRONO.MICAL OCCURRENCES IN JUNE:—

Tune I. Mars. Apparent Diameter= 17 ""6.

9. ih. Vesta in conjunction with Moon. Vesta
0° 11' N.

10. 23h. 37m. Mercury in conjunction with 6 Geminorum
(mag. 3 '2). Distance between centre of planet and
star about 25".

12. I4h. Mercury in conjunction with Neptune. Mercury
2° 51' N.

15. 8h. Mercury in conjunction with Jupiter. Mercury
1° 41' N.

18. I oh. 46m. Minimum of Algol (6 Persei).

19. Uranus \° S. of v- Sagittarii (mag. S'2).
22. 2h. Sun enters Cancer, Summer commences.
23. Uranus J° S. of u' Sagittarii (mag. 5'0).

24. Ilh. 40m. to I2h. 48m. Moon occults^ Ophiuchi
(mag. 4-5).

26. Mercury at greatest elongation (25° 28' E).

Magnitudes of Mira, December 14, 1906, to February
16, 1907.—The results of a number of naked-eye observ-
ations of Mira, made at the Radcliffe Observatory during
the recent maximum brightness of this star, are published
in the Monthly Notices (R.A.S.) for April (vol. Ixvii.,

No. 6, p. 412), together with some notes on the star's

colour.

The greatest magnitude, 2-06, during the period of

observation was recorded on December 27, when Mr.
Robinson found the colour of Mira to be similar to that of
a Arietis, i.e. yellow. Examined with the Barclay equa-
torial on January 11, the image of Mira showed red

il
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spicula; around the margin, but the margin was not so
broad, nor so deep a red, as that seen by the same
observers around Nova Persei in 1901. The image was,
however, quite distinct in appearance from those of two
other coloured stars, a Ceti and Aldebaran, when the same
optical means were employed.

The International Eros Campaign.—After suffering
numerous delays, Circular No. 12 of the International
Astrographic Conference of July, 1900, has just been pub-
lished by the French Academy of Sciences. It contains the
results of some thousands of visual and photographic
observations of the position of Eros during the favourable
opposition of 1900-1 at eleven different observatories. The
plates taken at the Upsala Observatory, and part of those
taken at Minneapolis, have been reduced at the Paris
Observatory, and, in order not to delay the publication of
the collected results any longer, the work of the Algiers
Observatory is omitted from the present Circular, to be
published when ready by the Algiers authorities them-
selves. A collection of all the important documents re-

lating to the orbit of Eros is included in the present publi-
cation.

Mars.—At the coming opposition, which will take place
on July 6, the planet's southern hemisphere will be pre-
sented, and the apparent diameter will be 22".8, but,
owing to the large southerly declination, the altitude of the
planet as seen from Greenwich will be only 10°, therefore
the observing conditions will be very poor.

Catalogue of Variable Stars.—The second Harvard
catalogue of variable stars, compiled by Miss Cannon,
appears as vol. Iv., part i., of the Annals of the Astro-
nomical Observatory of Harvard College. It contains all

the known particulars of 1957 variable stars, and includes
those found in globular clusters, but not those discovered
in the Magellanic clouds. The latter number 179 1, so that
altogether there are now 374S known variable stars, 2909
of which have been discovered at Harvard.

In addition to the tabulated data for each star, the
present catalogue contains a valuable set of notes giving
further particulars of numerous individual stars and a
brief review of all previous catalogues which have appeared
since .Argelander published the first, including eighteen
variables, in 1844.

.Abbreviations for the Names of Star Catalogues.-—
No. 4176 (May 14) of the AsUonomische Nachrichten con-
tains a useful list of abbreviations for star catalogues.
The names of the numerous catalogues, to which frequent
references are essential, are often lengthy, and different

writers use different abbreviations. To obviate the con-
sequent confusion. Dr. A. Auwers has compiled the present
list, which includes all the important catalogues from
Baily's Flamsteed catalogue (abbreviated to B.FI.) of 1690
up to the Greenwich second nine-year catalogue (9y:) of

1900.

The Natal Observatory.—The report of the Govern-
ment astronomer of Natal, for the year 1906, is chiefly

devoted to the publication of the meteorological results

secured at various stations, as in previous years. Observ-
ations of the magnetic elements and the distribution of

time signals were carried on as usual, and a number of

observations of comet 1905c were made with the large
equatorial telescope by Mr. Rendell, who, early this year,

resigned the position of chief assistant to which he was
appointed in March, 1903.

I

ANNIVERSARY MEETING OF THE LINNEAN
SOCIETY.

'T'HE Linnean Society of London, which may be said

to have a preeminent position amongst the Linnean
societies of the world as the faithful custodian of

Linnaeus's own library, manuscripts, herbarium, and other

collections, along with many personal relics, holds

annually its business meeting for the election of officers

and the reception of the president's address on May 24,

the reputed birthday of Linnaeus.
In his presidential address at the meeting on Friday

cast, Prof. W. A. Herdman dealt with the special circum-

stances of this year, when the celebration of the 200th
birthday of the illustrious Swede has been made the
occasion of congratulatory meetings in Sweden and else-
where throughout the civilised world wherever natural
science is cultivated and the debt of the naturalist to
LinuEeus is gratefully acknowledged.
The Linnean Society has sent to Upsala and Stockholm

as its representative on the occasion Mr. William
Carruthers, F.R.S., a past-president who has made a
special study of the work and the personal history and
relics of Linnaeus.

Mr. Carruthers, accompanied by the general secretary
of the society, is now in Sweden, bearing to the ancient
University of Upsala the society's Linnean gold medal,
specially struck for the occasion, and conveying both to

the University and to the Royal Academy of Sciences at
Stockholm congratulatory documents, signed by the presi-

dent and secretaries, and bearing the seal of the society.

At the conclusion of the section of his address dealing
with the Linnean celebrations, the president moved that a
telegram in the following terms be sent to the Rector
Magnificus of the University of Upsala :

—" Linnean
Society of London .assembled at anniversary meeting con-
gratulates University of Upsala on historic Linnean
celebration." The proposal was received with acclam-
ation, and the telegram was dispatched forthwith from
the meeting.

In further celebration of the occasion the Linnean
Society proposes to hold a social gathering of the fellows

and their friends, at the society's rooms in Burlington
House, on the evening of June 7, when the society's

Linnean relics will be on exhibition, and several short

addresses on interesting recent discoveries in natural

history will be given by fellows of the society.

T//E JUBILEE OF THE SOCIETE CHIMIQUE
DE FRANCE.

A NUMBER of scientific men from all parts of Europe
met in Paris on May 16 and the two following days

to celebrate the fiftieth anniversary of the Soci^t^ chimique

de France. Founded by a few students for mutual instruc-

tion, the society is better known as the Soci^t^ chimique

de Paris, the change in name having taken place a short

time ago. British chemists were well represented ; Sir

W. Ramsay and Dr. H. Brown came on behalf of the

Chemical Society ; Drs. Markel and Lewkowitsch and

Mr. Walter F. Reid for the Society of Chemical Industry.

Sir W. Perkin, Prof. Armstrong, and Mr. C. E. Groves

were also present.

The proceedings, commenced on May 16 in the amphi-

theatre of the Ecole sup^rieure de Pharmacie in the

Avenue de I'Observatoire. The chair was occupied by

M. Bouveault, president of the SocietiJ chimique de France,

who was supported by M. Reynal, representing the French

Government. The president welcomed the guests in a

short speech, after which Dr. Graebe, who, with Dr.

Liebermann and Dr. von Martins, represented the Deutsche

Chemische Gesellschaft, read a somewhat lengthy address

in German, and made a short speech in French which

was well received. A second German address was pre-

sented bv Dr. von Martius on behalf of the Verein

Deutscher Chemiker, after which Prof. Piutti, of Naples,

made a sympathetic speech in Italian which was much
applauded. Senator Patern6, also a polished orator, was

to have represented Italian chemists, but was detained in

Russia on a tariff mission. Sir William Ramsay next

read and presented the address of the Chemical Society,

saying at the same time a few appropriate words in

French. Mr. Walter F. Reid then made a short French

.speech, and presented the congratulatory address of the

Society of Chemical Industry. Other speakers followed

representing Russia, Norway, Switzerland, and other

countries, after which M. Reynal, representing the French

Government, welcomed the foreign delegates and referred

to the numerous services rendered to the State by chemists,

especiallv in connection with hygiene, agriculture, and the

detection of adulteration and of crime generally.

In the afternoon a special boat conveyed the delegates

and manv members of the French society to Sevres, where
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the porcelain works were visited under the guidance of

several chiefs of departments. While not inferior to any
other porcelain factory in its perfection of technical hand-
ling of the material and artistic treatment of form and
colour, Sfevres undoubtedly surpasses all its rivals in the

wide range of pigments which it possesses. Many of these

are due to the scientific researches of the eminent chemists

who have directed the operations of the factory, and re-

search work is still continuously carried on, especially

with the rarer elements which modern chemical progress

has rendered available. A yellow titanium glaze was
much admired, and a new method of decoration produced
by the crystallisation of zinc oxalate in combination with
various pigments promises to become a valuable adjunct
to the decoration of vases and other decorative objects of

porcelain. The dazzling white of the' S6vres material is

said to be due, -not only to the purity of the ingredients

used, but also to the kind of wood used as fuel, nameiy,
birch. No doubt there is some reason for this belief,

because the heat in the furnaces is so intense that the
greater part of the ash of the fuei is volatilised, and,
although the ware is carefully packed in saggers and pro-
tected as much as possible from the furnace gases, the
volatilised ash must to some extent permeate the whole
mass. The waste during burning has been reduced of

late years by the adoption of an electric pyrometer which
enables those in charge of the firing operations to regulate
the temperature within a few degrees. An interesting hour
was spent in the museum, which contains a unique collec-

lion of porcelain from all parts of the world. Of special
interest are the specimens of different pigments and glazes,

.md the ladies of the party regarded with curiosity the

.irtificial rubies and sapphires made by Ebelmen. These
were small, and cannot be compared with the beautiful
specimens prepared by Hautefeuille which are preserved
in the Museum d'Histoire naturelle ; but they were the
first of their kind, and the precursors of the gems now
made in considerable quantities by Moissan's process. It

may be remarked that even artificial emeralds are now
being produced having (he same chemical composition as
I he natural stones, from which they can only be dis-
tinguished by optical tests.

In the evening a banquet was given at the Palais
d'Orsay which was attended by the foreign delegates and
;< number of French scientific men. Among the former
"ere .Sir W. Ramsav, Dr. H. Brown, Mr. C. E. Groves,
Dr. Lewkowitsch, Dr. Markel, and Mr. W. F. Reid.
From Germany came Graebe, Liebermann, and Dr. von
Martius ; from Italy. Prof. Piutti ; from Switzerland,
Werner, Guye, and Willstaetter ; from Russia, Antonow
.ind Jacovlew. Many distinguished French men of science
I'ad assembled to welcome their colleagues from other
lands. M. Bouveault, president of the Soci^t^ chimique
de France, presided, ably seconded by M. A. B^hal,
secretary of the society, well known for his researches in
organic chemistry

; M. Lindet, secretary of two inter-
national congresses of applied chemistry: MM. Poirrier
and Lauth, representatives of the dye-stuffs and pigment
industries

; Prof. G. Bertrand, discoverer of oxydases
;

I-e Bel, in whose fertile brain the idea of stereochemistrv
originated

; Prof. Cazeneuve, whose researches on the
derivatives of camphor are well known ; M. Tanret, to
whom we owe much of our knowledge of sugars ; Le
Chatelier, who is still investigating hydraulic cements

;

M. Haller, member of the institute ; M." Armand Gautier,
late president of the society ; and a number of others no
less distinguished.
M. Pichon, Minister of Foreign Affairs, represented the

Government, and m.ade an eloauent speech pointing out
the advantage to the whole civilised world of such amicable
meetings of scientific men of all nations, united in the
rommnn wish to promote science and thus advance the
well-being of the human race. The British delecates pre-
sent could not help thinking how unfavourably the action
of our own Government contrasted with that of France.
The latter had offered decorations of the Lesjion of Honour
to three of the delegates. Sir W. Perkin. Sir \V. Ramsav,
and Mr. W. F. Reid, but the British Government raised
objections, and at the time of the jubilee celebration these
had not been withdrawn. The current explanation was
that some mediaeval rule exists that foreign orders are
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only to be received by British subjects connected with the

Army or Navy. But the Legion of Honour is not a military

order, and was specially founded for men of such eminence
as Sir \V. Ramsay and Sir W. Perkin, and Mr. W. F.
Reid, who originated the modern industry of smokeless
powder, may certainly claim to be placed on as high a
level as Mr. Thomas Atkins, who uses it. It is high time
that our Government paid more attention, if not to the
claims of scientific men, at any rate to those of inter-

national courtesy. Their action in this matter has not
given satisfaction in the French capital, and contrasts very
unfavourably with that of Germany, which accepted grate-

fully what was, of course, intended as a graceful inter-

national compliment.
On Friday, May 17, proceedings commenced at the early

hour of 8.30 a.m. with an exhibition of products and
apparatus of the members of the Soci^t^ chimique de
France. Among many important exhibits, two especially

aroused the interest of the visitors. Abbe J. B. Senderens
showed a number of products obtained by a new method
of catalysis. Amorphous phosphorus prepared at a low
temperature is placed in a tube and heated to about 300° C.
in a current of hydrogen gas. The vapour of the substance
to be decomposed is then passed through, with the result

that water is formed and condenses in the receiver with
the product of the reaction. M. G. Bertrand exhibited
about forty samples of products obtained by the action of

a bacterium which he has isolated from sorbose. These
contained a number of substances of extreme interest lo
the chemist, including several artificial sugars. At
10 o'clock a general meeting took place, at which M.
Armand Gautier, a former president of the society, read
un account of the work done by members of the society
since its formation. Few societies can show such a record
of discoveries of the first magnitude.
A distribution of prizes to the successful students of the

Ecole sup^rieurc de Pharmacie then took place. .At 1 p.m.
a special (rain started for Chantilly, where the priceless

art treasures presented to the nation by the Due d'Aumale
were inspected. In the evening a meeting of the Soci^tc^

chimique de France was held, at which country members
only were entitled to read papers. Some communications
of importance were read, and will be published in the
Bulletin.

On Saturday a reception was held in the Hotel de Villi-

by the municipality. The president of the municipal
counci]. Dr. Lefevre, is himself a biological chemist, and
made some humorous allusions to the important part
played by chemists in modern municipal work. The
beautiful paintings with which the building is decorated
were shown and explained to the visitors, who al.so

witnessed some of the preparations that were being made
for the reception of the delegates of the University of
London in the ensuing week.
During the evening a theatrical soiree was given at

the Palais d'Orsay, which terminated the proceedings
ofllcially. There were, however, numerous private offers
of hospitality extending into the following week, and the
British delegates were loth to part from their hospitable-

colleagues of the Soci^t(5 chimique de France.

STUDIES FROM A NORTHERN
UNIVERSITY.

'T'HF, two contributions to science referred to below*
form part of the publications issued by the University

of Aberdeen when the quatercentenary of its foundation
was celebrated in September of last year. When men
move northwards to occupv chairs in the most outlying

university of the kingdom, it has been said that the isola-

tion and absence of externa! incentives are apt to cause
a premature cooling of their zeal for science. However
that may be, these two volumes contain convincing
evidence that in recent years Aberdeen University has been-

1 " Studies In PatholoBv" Wrilten by Alumni 10 celebrate f he Quater-
centenarv of the University of Aberdeen and the (^u^tirrentenary of the
Chair of Pathology therein. Edited by William Bulloch, M.D. Pp. xxx-|-

412. (Aberdeen, 1906.) Price 15.V.

" Proceedines of the Anatomical and Anthropological Society of the-

University of .-Vberdeen, 1904-1906." Pp. viii-f-241 ; illustrated. (Aberdeel>
University Press, 1906.)
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able to produce gr;iduates who are both willing and able

10 widen the bounds of real knowledge.

The volume containing the studies in pathology is of

such merit that the history of its origin deserves a brief

mention. In reality, its preparation was commenced five-

and-twenty years ago, when Sir Erasmus Wilson wisely

presented the University with sufficient funds to establish

a chair of pathology—the second created in this country.

By a happy inspiration Prof. D. J. Hamilton was asked
to occupy it. Out of the raw material provided by the

surrounding country Hamilton has raised the school of

pathologists which has produced the volume under review,

.uid very fittingly dedicated it to him. Tie studies

are seventeen in number, and illustrate the diverse

directions in which pathology has branched in recent years.

To the old pathology—the morbid anatomy of Rokitansky
and Virchow—only three of the studies belong, those of

Dr. A. Keith, on the malformations of the heart

;

Dr. A. Low, on epignathus ; and Dr. G. Duncan, on
exophthalmic goitre. Experimental pathology, a recent

development, is represented by Prof. A. Cushny's excellent

paper on paroxysmal irregularity of the heart, and by
Dr. J. J. R. Macleod's study of the condition that follows

a direct diversion of the portal blood into the systemic

circulation.

All the other studies, with the exception of that by Prof.

St. Clair Symmers on bilharziosis, are concerned with
bacteriology—a subject which has expanded into its pre-

pnt gigantic proportions since Prof. Hamilton went to

.\berdeen in 1882. Five of the researches deal with a

matter of the very utmost importance—that of immunity.
To this group belong the papers by Dr. G. Dean, on

plague immunity ; Dr. Wm. Bulloch, on Bacillus

pyocyaneus ; Dr. G. G. Macdonald, on pneumococcal in-

fection ; Dr. R. D. Keith, on the relationship between
haemolysis and phagocytosis of red blood corpuscles ; Dr.

J. G. G. Ledingham and Dr. Wm. Bulloch, on the re-

lation of leucocytosis to the opsonic content of the blood

serum. The question of infection of the body from the

alimentary canal is discussed by Prof. Hamilton in con-

nection with his investigations of the disease in sheep

known as " louping-ill." The bacteria found with this

disease are described by Drs. J. M. Adam and B. R. G.

Russell. Dr. Wm. Hunter has employed the data he

riillected as bacteriologist in Hong Kong to demonstrate

that there is a very direct relationship between the

epidemics of plague amongst rats and men. The adminis-

trative means which may be employed for the prevention

of human tuberculosis are discussed by Dr. W. L.

Mackenzie ; the results of experiments on the eflficacy of

certain disinfectants are given by Dr. A. R. Laing. The
manner in which these studies have been edited and

arrnnsjed reflects the gr.-atfst credit on Dr. Wm. Bulloch.

To the quatercentenary publications the Anatomical and

Anthropological Society of the University contributed a

special volume of its Proceedings. Prof. R. W. Reid, the

president of the society, has organised a fully-equipped

department of anthropology in the University, with the

result that graduates bring back most valuable inforrn-

ation regarding the people of the countries or colonies in

which they have stayed, and contribute their observations

to their old society. In this volume appear five papers

which deal with native r.aces. Mr. George Moir writes

on the natives of the Malay Archipelago ; Mr. F. S. Max-

well contributes notes on Hausaland ;
Mr. D. Horn deals

• ith the people of the New Hebrides: Captain A. W. C.

''oung, with the Tibet mission force to Lhnssa :
and Dr.

R. H. Spittal describes skulls of New Guinea. Important

papers on ancient or prehistoric subjects are contributed

by Dr. Alex. Low, by Mr. A. Macdonald, and by Dr. J. S.

Vlilne. Dr. A. Keith writes on the results of an

anthropological investigation of the external ear,_ and Dr.

R. J. Gladstone on the variations in shape and size of the

skull. The paper on the development of the lower jaw

in man, by Dr. .•Mex. Low, deserves especial commenda-

tion, both 'for the importance of its facts and for the very

f-xact and complete manner in which he has recorded his

observations. There is also an excellent paper by Miss

A. V. Baxter on 1500 finger-prints which are recorded

!n the archives of the anthropological laboratory of the

University.
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THE FLOWERING PLANTS OF THE MESO-
ZOIC AGE, IN THE LIGHT OF RECENT
DISCOVERIES.'

'T'HE subject which I have chosen for my address relates
'• to plants of Mesozoic or Secondary age, ranging

from the Trias, through the Jurassic, to the Cretaceous,

the great period which bridges the gulf between the

antique vegetation of Paleeozoic days and the essentially

modern type of flora which characterises the Tertiary

formations.

We have abundant evidence of the existence of seed-

plants in very early days, in fact, practically as far back

in the Palajozoic as our records of terrestrial plants extend.

On this occasion, however, I am going to speak o.'

flowering plants, by which I do not mean the same thing

as seed-plants, though the two terms have often been

used as synonymous. One of the results of recent dis-

coveries in Pal330zoic botany has been to show that the

seed-bearing and flower-bearing characters by no means
coincide, for the fern-like seed-plants of Pala:ozoic age

were in no sense of the words flowering plants. The
evidence shows that their seeds, like the fructification of

ordinary ferns, were borne on leaves differing but little

from the vegetative fronds, and not aggregated on any

special axis as are the parts of a flower. The nearest

and, indeed, the only analogv to be found among recent

seed-plants is in the female plant of Cycas, to which

we shall return presently. The Mesozoic plants, however,

with which we are now concerned were not only seed-

plants, but they bore their reproductive organs in a form

which everyone would naturally describe as a flower.

They were flowering plants in the full sense of the term,

however different in other respects from the flowering

plants of the present day.

The Mesozoic floras from the Upper Trias to the Lower
Cretaceous maintain, on the whole, a very uniform

character, widely different from that of the preceding

Palaiozoic vegetation. True ferns were abundant, more

so, no doubt, than in the earlier period ; true conifers,

often much resembling recent genera, were a dominant

group ; the family now represented by the maidenhair tree

(Ginkgo) was prevalent, but the most striking feature

of the vegetation was the abundance, in all parts of the

world, of plants belonging to the class of the cycads, now
so limited a group.

We will concentrate our attention on the cycad-like

plants, or Cycadophyta, to adopt the broader class-name,

appropriately suggested by Prof. Nathorst. The living

Cycadacea; are, h will be remembered, quite a small

family, embracing only nine genera, and, according to a

recent estimate, about 100 species, inhabiting the tropical

or subtropical regions of both the old and new worlds,

but nowhere forming a dominant feature in the vegetation.

Throughout the Mesozoic period, however, at least until

the Upper Cretaceous is reached, plants with the habit

and foliage of cycads are extraordinarily abundant in all

regions from which secondary fossils have been obtained ;

they are as characteristic of Mesozoic vegetation as the

dicotyledons of our recent flora.

The most important point in questions of affinity is the

fructification. Throughout the recent cycads this is of a

simple type ; in all the genera the staminate fructification

is a cone, consisting of an axis densely beset with scales

or sporophylls, each sporophyll bearing on its lower surface

a number—often a very large number—of pollen-sacs,

grouped, like the sporangia of a fern, in small sori. In

eight out of the nine genera the female fructification is

also strobiloid, each sporophyll bearing two marginal

ovules. In Cvcas itself, however, so far as the female

plant is concerned, we find a much more primitive arrange-

ment ; no cone at all is difi'erentiated, but the carpels are

borne' directly on the main stem of the plant, in rosettes

alternating with those of the vegetative leaves. The

carpels themselves are lobed and extremely leaf-like,_ bear-

ing as many as six ovules in many cases, though m one

species the number is reduced to two. Thus in Cycas thr

seeds are borne on organs still obviously leaves, and

nuriuKcu..^ .- 1"^- -1 address delivered by Dr. D. H. Scon,

F R S., before the Royal Microscopical Society on January 16, and pub-

lished in the Journal of the Society for April.

1 Abridged from the prt
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nothing of the nature of a flower is differentiated. No
other living seed-plant is so primitive as this, but the

cycads as a whole are undoubtedly the most primitive

family of present-day Spermophyta, as is most strikingly

shown in their cryptogamic mode of fertilisation by means
of spermatoEOids, which they share with Ginkgo alone

among seed-plants.

When we go back to the Mesozoic age we might, on
what one may call the elementary view of evolution, expect

to find the Cycadophytes, which were so abundant at that

period, still simpler and still nearer the cryptogamic con-
dition than the members of the class which have come
down to our own day. But this is by no means the case

;

there were, no doubt, a certain number of cycads in

Mesozoic times which were about on the same level of

organisation as their living representatives, but the great
majority, so far as the available evidence shows, attained

a much higher organisation, at least in their reproductive
arrangements, far surpassing any of

the gymnosperms now known to us.

This is one of the many facts in

paleontology which show that evolu-

tion is by no means the obvious pro-

gression from the simple to the com-
plex which many people have imagined.
Just as the lycopods and the horsetails

of the Coal-measures were not simpler,

but far more complex than their

successors, so the Cycadophyta of

Mesozoic age were, on the whole, on
a much higher level than the surviving

family Cycadaceas, which now repre-

sents them. The history of the vege-

table kingdom, so far as its records are
known, is the history of the ascerrd-

ancy of a succession of dominant
families, each of which attained at

some definite period its maximum, both
in extent and organisation, and then

sank into comparative obscurity, or

died out altogether, giving place to

some other race, which, under chang-
ing conditions, was better able to

assume the leading idle. The cycado-
phytes of the Mesozoic were, in their

day (and it was a long one), a

dominant group, almost as much so as

the dicotyledons are now, and they

equipped themselves with a correspond-
ingly high organisation, even rivalling

the angiospermous flowering plants

(perhaps cadets of the same stock),

which ultimately displaced them.
Among the Mesozoic Cycadophyta

there were some, as already mentioned,
which seem to have been essentially

similar to our recent cycads. I do not,

however, propose to dwell on this line

of descent, but will now pass on to

those Mesozoic Cycadophyta which
attained a higher level of organisation,

giving them a better title to the name
of ' flowering plants " than any of their predecessors or

contemporaries.
The genus Bennettites was founded by Carruthers in

1868 ' for certain cycadean stems, of Oolitic and Lower
Cretaceous age, with fruits borne on secondarv axes, not
protruding beyond the bases of the petioles. The species
on which, for many years, our Icnowledge of the group
was principally based is Bctmetlites Gibsonianus, of

which a magnificently preserved specimen was discovered,
just fifty years ago, in the Lower Greensand of Luccombe
Chine, in the Isle of Wight. Some years later a second
specimen was found in the same locality, but no others
have as yet come to light. In B. Gibsonianus and other
species the external appearance of the stem was similar
to th.'it of many recent cycads, its surface being com-
pletely invested by an armour of persistent leaf-bases.
Anatomically, there is also a marked agreement, the chief

1 " On Fossil Cycidean Stems ("roin the Secondary Rods of Brit.iin.''
Tr.-ins. Linn. Soc. London, xxvi.
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distinction consisting in the simpler course, in the case
of the fossil, of the vascular strands which pass out from
the stem into the leaves. A striking feature is the
presence, in great numbers, on the leaf-bases and bracts,

of flat, scaly hairs, of the same nature as the ramenta
characteristic of ferns. Even in external appearance, how-
ever, a Bennettitean slem, if in the fruiting condition,
differs conspicuously from that of any recent cycad in the
presence of a number of short, lateral branches, like large
buds, wedged in between the leaf-bases, and arising in

their axils (see Fig. i, from an American species). These
bodies are the fructifications, the characteristic feature of
the Bennettitea:. In structure, as well as in position, they
differ totally from any form of fructification met with in

recent cycads or other gymnosperms.
The peduncle bears many spirally arranged bracts, which

completely enclose the fructification. The end of this

peduncle expands into a ( oiufx receptacle, on which organs

Fig. I.

—

Cycadeoldea
original daguerr'
groups of bract

;

From Wieland's

jriayyhtftJica. The earliest described American fossil Cycad. From an
:otype. Nearly thirty young fruits are marked in the present view by the
cars interpolated between the old leaf-bases. About one-fourth natural size.

Fossil Cycads."

of two kinds are borne, the one fertile, the other sterile.

The fertile appendages consist each of a long, slender
pedicel, terminating in a single orthotropous seed, with the
micropyle directed outwards. The seed-bearing pedicels are
present in large numbers

; the sterile appendages, or inter-

seminal scales, are still more numerous. They form a dense
packing between the seed-pedicels, and somewhat overtop
the seeds themselves, expanding at their apices to form an
almost continuous envelope, leaving only small perfor-
ations, into which the micropylar ends of the seeds are
fitted. They form colleclively a kind of pericarp, differ-

ing, however, from that of an angiospermous fruit in the
presence of openings for the micropyles of the seeds. The
whole complex fruit is enclosed in the mantle of over-
lapping bracts. In Bennettites Gibsonianus the fruits dis-

covered are practically ripe, for each seed contains a large
dicotyledonous embryo, with somewhat fleshy cotyledons.

The embryo almost fills the seed, which was thus nearly,

if not quite, cxalbuminous—an unprecedented condition in
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a gymnosperin. This plant, and a few of its immediate
allies, afford the only instances, so far I<nown, of the
preservation of the embryo in a fossil seed.'

In the whole arrangement of the floral organs, the
presence of a pericarp, and the character of the seed, the
fructification differs entirely from anything known in

gymnosperms, and the inclusion of Bennettites in Saporta's
class " pro-angiosperms " appeared justified on grounds
of analogy if not of affinity.

So far, however, nothing whatever was known of the

staminate organs of these plants, and no one suspected
that the fructifications already known were other than
unisexual. The complete elucidation of the subject was re-

served for the American palaeontologists, who possess a
wealth of material for the investigation of Mesozoic
Cytadophyta far exceeding anything that Europe can show.
No less than sixty species of silicified cycadean trunks
have now been described from the Mesozoic of America,
ranging from the Upper Triassic to the Lower Cretaceous.

The specimens are often extremely numerous ; thus the

twenty-nine species from the Black Hills of South Dakota
are represented by nearly 1000 more or less complete trunks.

In fact, the Cycadophyta of the American Mesozoic are as

Fig. 2.
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important to the botanist as the gigantic saurians (with

which they are often associated) are to the zoologist.

Fig. I represents the first American fossil cycad ever

discovered ; it was found about i860 in Maryland, between
Baltimore and Washington, by the geologist, Philip Tyson,

and well illustrates the external features of the group.

K third of a century elapsed before any further discoveries

were made, so the present magnificent material has been

accumulated within quite a short period. The systematic

arrangement of the specimens has been principally the

work of Prof. Lester Ward, while the morphological in-

vestigation has fallen to the share of Dr. Wieland, of

Yale University, to whom the discoveries we have now to

consider are due. In referring to Dr. Wieland's work, T

shall follow him in using the name Cycadeoidea, but it

must be understood that this is synonymous, so far as we
can tell, with Bennettites.

In external features, as well as in anatomical structure,

the .American species so far investigated agree wonderfully

closely with the European species of Bennettites, but it

must be remembered that the vast extent of the inaterial

will necessitate many years of arduous research before its

1 Solms-Laubach, "On the Fructification of Bcmuttlics Gibso
English translation in .Ann. of Eot., v. iBgi.

investigation can be completed. During the eight years
or so that Dr. Wieland has been at work, a marvellous
amount has been accomplished. His results are embodied
in a magnificent volutne issued last August by the Carnegie
Institution of Washington.'
The male organs of the BennettitejE were first found in

1899, in the species Cycadeoidea ingens.- Two years later
the important fact was established that the organs of both
sexes occurred in the same fructification, the whole thus
constituting a " hermaphrodite," or bisexual flower.'
Twenty-five trunks bearing bisexual flowers have now been
investigated, belonging to seven American species. The
conditions in Cycadeoidea dacotensis, one of the cases
most fully investigated, are as follows. The whole fructifi-

cation has a length of about 12 cm., and protrudes beyond
the leaf-bases of the trunk. .About half the length is

occupied by the peduncle, the upper part of which bears
100 or more spirally arranged bracts, enclosing the essential
organs. The centre is occupied by the ovuliferous cone,
about 4 cm. in height, corresponding to the receptacle, with
its seeds and other appendages, as found in Bennettites
Gibsonianus. In C. dacotensis, however, the stage of
development is far earlier, immature ovules taking the

place of the ripe seeds of the more
advanced European specimens. We
have to do, then, in this case with an
organ in the stage of a flower, as dis-

tinguished from the fruit previously
described. The ovuliferous cone, or
gynfficium, is completely surrounded by
the hypogynous staminate disc, as Dr.
Wieland calls it, springing from the
riiTi of the receptacle at the base of the
cone (see diagram. Fig. 2). The
stamens are numerous (eighteen to

twenty in C. dacotensis), and arranged
in a whorl ; their stalks are united to

form a continuous sheath, which ex-
tends to about the level of the top of

the gyn^cium. Here they become free
from each other ; each stamen is a
compound, pinnate sporophyll, about
10 cm. long altogether, and is folded
inwards towards the gynaecium, the
deflexed tip reaching down nearly to

its base. The alternate pinnri, of

which there are about twenty pairs,

are likewise bent inwards. The pinnje,

with the exception of those at the apex
and base of the frond, which are
sterile, bear the pollen-sacs in two
rows, ten in each row on the longest

.\panded bisexual flower in longitudinal pinna;. Thus the Stamens are highly
the compound stamens beating numerous complex organs, resembling the fertile
hramenta. About half natural size. From fronds of a fern rather than the stamens

to which we are accustomed in our
modern flowering plants. The com-

plexity, however, does not end here, for each pollen-sac

is itself a compound structure containing two rows of

loculi, ten or more in each row. It thus constitutes a

synangium, comparable to that of the marattiaceous ferns,

and especially the genus Marattia. The similarity to the

fructification of such a species as Marattia Kaulfussii is,

in fact, surprisingly close.

It appears that all the specimens actually investigated

were in the bud condition, the stamens being still infolded,

as described above. Presumably the stamens eventually

opened out, and the diagrams introduced in Figs. 2 and 3

show them in the expanded condition. The ground-plan

of the open flower, shown in Fig. 3, is based on
Cycadeoidea ingens, a species in which the number of

stamens is smaller than in C. dacotensis.

The leading features in the organisation of the

Bennettitean flower may be briefly recapitulated as

follows :—The centre is occupied by the gynsecium, seated

on the convex receptacle, and consisting of numerous long-

F.y G. R. Wieland (19-6).

Fossil Cycads." Part i. The Male
Fossil Cycad

2 "A Study of some /

Flower of Cycadeoidea. ;

3 Op.cit., Part iv. On thi

.Amer. Journ. Science, xi..

isporangiate Fructification of O'^'dt/f't'/V/e'a,
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<talked ovules, imbedded among the interseminal scales.

Surrounding tiiis central body is the hypogynous whorl of

stamens, (used below to form a tube, and expanding above

into the pinnate sporophylls, bearing very numerous com-
pound pollen-sacs or synangia, filled with pollen. The
whole is surrounded by an envelope of spirally arranged

bracts springing from the upper part of the peduncle.

The general arrangement of parts is manifestly just the

-.ame as in a typical angiospermous flower, with a central

pistil, hypogynous stamens, and a perianth. The resem-

blance is further emphasised by the fact, long known, that

the interseminal scales are confluent at their outer ends

to form a kind of pericarp or ovary-wall. When to these

general features we add the practically exalbuminous
character of the seed, with its highly organised dicoty-

ledonous embryo, the indications of affinity with the higher

llowering plants become extremely significant. The com-
parison was drawn by Dr. Wieland in 1901, immediately
on his discovery of the hermaphrodite flower. The angio-

sperm which he specially selected for comparison was the

tulip-tree, Liriodendron. The elongated

^trobiloid fruit, with many carpels spirally

arranged in the receptacle, no doubt
suggests similarity, and, on general

grounds, we should naturally look for

analogies among the less specialised poly-

petalous dicotyledons, such as Mag-
noliacese, in some of which the leaves of

the perianth are spirally arranged.

.Analogies may also be found in our
familiar Ranunculaceje, such as Anemone,
or, still better, the globe-flower (TroUius),

with its numerous sepals, or, again, in the

water-lilies (Nymphpeaceje). In certain re-

spects, indeed, the Bennettitean flower was
in advance of these more primitive dicoty-

ledons, as seen in the arrangement of the

stainens, which have abandoned the spiral

phyllotaxis of the other organs to range
themselves in a definite whorl, while at

the same time their stalks are fused into

a tube, thus becoming " monadelphous,"
as in the inallows of our own flora.

The flower, with its great stamens,
10 cm. long in some species, must have
been a striliing object when it opened
(Figs. 2 and 3). As, of course, we can
know nothing of the coloration of the

perianth and other parts, we cannot tell

how brilliant its appearance may have
been ; the bright tints of the carpels and
ovules in some recent cycads, such as

species of Cycas and Encephalartos, sug-

gest the probability that the attractions of

colour were not wanting to the more
elaborate flowers of the older Cycado-
phyta ; the possibility of a relation to the

insect life of the period cannot be ignored.

It is not my intention to push further

the comparison of the Bennettitean fructi-

fications with the angiospermous flower

;

the deeply interesting questions which
must suggest themselves to the mind of every botanist,

as to how far these manifest analogies are lilcely to in-

dicate an immediate affinity, will be fully discussed else-

where by others. Enough has been said to show that the

remarkable organs discovered by Dr. Wieland fully merit
the name of " flower," in the same sense in which we
apply it, in everyday language, to the flowers of our
gardens and fields.

As stress has been laid so far on the points of agree-
ment with the flower of the angiosperms, some reference
must now be made to characters which indicate relations
in other directions. The structure of the gyncecium renders
it probable, if not certain, that the BennettitejE were still

gymnospcrms as regards their mode of pollination, for the
openings between the scales of the pericarp leave the micro-
pyles of the seeds exposed. One must therefore suppose
that the pollen was received by the ovule directly, without
th» intervention of a stigina, so that functional angio-
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spermy had not yet been attained. This is, no doubt, a
primitive condition, but it by no means excludes an affinity

with angiosperms. Just as in Lagenostoma, the seed of

the pteridosperm Lyginodendron, the beali of the nucellus

was still the receptive organ for the pollen, in spite of the
presence of an integument,' so, in the Bennettitean flower,

the micropyle of the seed was still the receptive organ in

spite of the presence of a pericarp. The integument in the

one case and the pericarp in the other might be termed a
" prophetic organ " in the only sense in which such organs
exist, i.e. an organ which has not yet assumed all the

functions to which it is destined.

The stamens, while by their arrangement and position

they suggest those of a typical angiosperm, carry us back
by their structure and form to the sporophylls of a fern

(see Figs. 2 and 3), so that the characters of the

flower as a whole may almost be said to bridge the gulf

between cryptogams and the higher flowering plants. The
fern-like characters, however, have probably come to the

Bennettite.-E, not directly from true ferns, but through the
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the evolution of the angiospermous flower was a process
of reduction. There is thus no longer any presumption
that the simplest forms among the flowers of angiosperms
are likely to be the most primitive. The tendency of the
older morphologists to regard such flowers as reductions
from a more perfect type appears fully justified by the
discovery of the elaboration of floral structure attained by
the Mesozoic Cycadophyta before the advent of the angio-
sperms themselves.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—The special board for biology and geology
has approved a grant of 150/. from the Balfour fund made
by the Balfour managers to VV. E. .Agar, of King's College,

in furtherance of his proposed expedition to the Paraguayan
Chaco.
The board of agricultural studies reports that the fund

for providing the department of agriculture with a per-

manent building of its own has received substantial

additions during the year, the conditional contribution of

5000/. by the Drapers' Company having been secured.

The fund now amounts to i3,03oZ. 105.

Man'chester.—Mr. F. T. Swanwick, Richardson lecturer

in mathematics, has been appointed Fielden lecturer in

mathematics in place of Mr. R. F. Gwyther, who is now
devoting his whole time to the joint matriculation board
of the northern universities. Mr. J. E. Littlewood (Cam-
bridge) has been appointed Richardson lecturer in mathe-
matics ; he was bracketed senior wrangler in 1905, and
was placed in the first division of the first class of part ii.

of the mathematical tripos in 1906. Mr. H. M. Priestley

(Cambridge) has been appointed assistant lecturer in

mathematics; he was fifth wrangler in 1905, and was
placed in the second division of the first class of part ii.

of the mathematical tripos in igo6.

Plans have been prepared for new engineering labor-

atories, and building will shortly be commenced on a site

on the north side of Coupland Street, near the present
physical laboratories. For some time past need has been
felt for this extension, and the new buildings will afford

ample space for the whole work of the engineering depart-

ment to be carried out under one roof. In addition to

the main laboratory of 75 feet by 166 feet, lecture rooms,
a large drawing room, and a boiler house are to be
erected.

Sir .-Vrthur Rucker, F.R.S., principal of the University
of London, will distribute the prizes to the successful

students at Guy's Hospital on Thursday, July 4.

Sir John Kennaway, Bart., M.P., will preside at the

commemoration day proceedings of Livingstone College,

Leyton, E., on Wednesday, June 5. Livingstone College
exists for the purpose of solving one of the greatest

problems connected with missionary effort, viz. the pre-

servation of the health of missionaries and others in

tropical climates.

It is stated in Engineering of May 24 that the Technikum
at Ilmenau, in Thuringia, is one of the few technical schools
that are conducted in direct connection with commercial
works. The director is also head of a firm of engineering
and electrical works, and the students are, at all times,

when not occupied by their regular lectures and laboratory
practice, admitted into the works, in which advanced pupils
ran receive further training. The combination seems to

answer.

In the Engineering Magazine (vol. xxxiii.. No. 2) Mr.
H. Cole Estep discusses the attitude of technical students
towards the engineering-apprenticeship courses which are
offered by the leading manufacturers of the United States.

He finds the attitude unsympathetic. The present low
flat-rate system of wages is discouraging rather than
encouraging to the average college student. The objec-
tions are also raised that the courses are too long, that

there is no reward at the end, and that the invention
clause existing in many apprenticeship contracts is unfair.
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A COURSE of instruction in natural history has been
arranged at the Horticultural College, Swanley, for
students who, having passed through the ordinary training
m gardening, wish for additional training in natural-
history subjects, in order to qualify as teachers of garden-
ing and nature-study. Other students will be admitted to
the course provided they can show they are able to take
full advantage of the instruction. Students will be given
an insight into field work in natural history based on
laboratory instruction ; the work will be practical, and
students will be shown how to prepare their own material
and to construct their own apparatus. The course will
last a year, of which the first two terms will be devoted
to general work in botany, zoology, and geology, and the
third term to special subjects. Fuller particulars may be
obtained from the principal at the college, Swanley, Kent.

In his presidential address to the Royal Geographical
Society on Monday, May 27, Sir George Goldie again
directed attention to the omission of geography in examin-
ations for^ the Foreign Office and other branches of the
Civil Service. For a good many years the Foreign Office
stood in an exceptional position amongst the Civif Services
of the Crown by including geography amongst the subjects
for the entrance examinations of candidates and making
a pass in this subject compulsory. .After next month,
however, geography will cease to be a subject which candi-
dates for the Foreign Oflfice may select even voluntarily.
So many sons of the well-to-do classes of this country
compete in examinations controlled by the Civil Service
Commissioners that the standing in the whole educational
sphere of any subject depends to some extent upon whether
it is or is not a means of gaining marks in the civil and
military examinations, and it may be asserted that if geo-
graphy is included as one of the subjects of examination, it

will very shortly take its place in Great Britain, as it has
long since done in the United States, Germany, and other
countries, as one of the fundamental and indispensable
elements in the education of childhood and youth. That
this has not been the case up to now is probably due to
the unintelligent and unmethodical manner in which the
subject was taught until a few years ago, with the result
that the majority of those who are to-day in a position
to speak with authority retain an entirely incorrect
impression of its scope and objects. It is to the University
of O-xford, supported. Sir George Goldie added, by the
Universities of Cambridge, London, Edinburgh, and other
great centres of education, that geographers must look for

a satisfactory solution of this important question : for, so
far as can be gathered froin the correspondence on the
subject which appeared some months ago, the Civil Service
Commissioners are willing to consider the admission of

geography as one of the voluntary subjects for examin-
ations, provided the great universities will give a lead.
In taking such a step, both the universities and the com-
missioners would have behind them the pressure of public
opinion, owing to the sudden awakening both of interest

in the Empire as a whole and of recognition of our wide-
spread ignorance of its geographical conditions.

SOCIETIES AND ACADEMIES.
London.

Rnval Society, January 31.—"On the Thermo-chemistrv
of Flame Spectra at High Temperatures." By Prof.

W. X. Hartley, F.R.S.
(i) The oxides of calcium, strontium, and barium are

not dissociated by heat alone, because they show no spec-
trum in a carbon monoxide flame

; (2) they are reduced
by the coinbined action of heat and hydrogen in the oxy-
hydrogen flame and by the action of cyanogen in the
cyanogen flame

; (3) the flame coloration is due to the
metal, because not only is the flame spectrum from lime
essentially the same as that of the metal calcium, but
also the heats of formation of CaO, SrO, and BaO have
very nearly the same value, and that where calcium oxide
can be reduced the other oxides could, on that account,
undergo a similar reduction. Whether the compound of

strontium or barium in the flame be a sulphide or an
oxide, the same spectrum is emitted, but there is some
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uncertainty as to whether the barium sulphide is not con-

verted into oxide by water-vapour in the flame.

The explanation given by Lenard, of the flame color-

ation by the alkali salts, appears to be inapplicable to

the coloration of the carbon monoxide flame by the haloid

salts of the alkaline earth metals.

February 21.
—" Longitudinal Symmetry in Phanero-

gamia." By Percy Groom. Communicated by Dr. D. H.
Scott, F.R.S.
The paper describes a graphic method of recording the

longitudinal distances apart of plant members, and gives

results obtained by the method, which is as follows :

—

On squared paper the successive internodes (or other

segments) are recorded as successive ordinates, and the

resultant curve is termed the internode curve (or other

curve).

In a typical herb the internode curve of the main axis

is a regular ascending-descending one, while those of the

successive branches commencing at the base of the herb

more or less completely and gradually change from this

complete curve to a purely descending one. These inter-

node curves are shown to be inherent, though liable to

modification by external conditions.

In alternate-leaved Chenopodiacese the internode curve

invariably shows a periodic zigzag form, and, by connect-

ing the alternate ordinates, can be analysed into two " sub-

curves " which are frequently not synchronous in period.

Both these subcurves of the main axis are of the

ascending-descending type, while those of the successive

branches traced from below more or less change into the

purely descending form. Of the two subcurves, one is

the " internode subcurve " and the other is the " displace-

ment subcurve." Evidence is given in favour of the view
that the original phyllotaxis of the Chenopodiaceas was
opposite, that the internode subcurve represents a modifi-

cation of the original internode curve, and that the dis-

placement subcurve represents a series of intercalated

segments registering the distances up which single leaves

have been displaced from the original opposite arrange-
ment.
This view is confirmed by the fact that a similar dis-

placement curve is formed by recording the heights of the

successive branches above their subtending leaves in certain

BoraginaceEe. It is shown, too, that the Boraginaceae are
probably opposite leaved in design, and that in SoXanuin
Dulcamara the familiar leaf displacements high up the

stem are foreshadowed by others lower down.
One point of significance in connection with these

assumed hereditary displacements is that they follow the

rule formulated by de Vries in reference to the dimensions
and distribution of monstrosities.

The paper also discusses smaller or more fluctuating

displacements of leaves ; double-leaves ; the correlation of

alternate rather than successive internodes and nodes where
phyllotaxis is cyclic ; and the theory of stem structure.

Finally, the applicability of the method to other morpho-
logical problems is tested by observations on sympodes,
with a positive result in the case of Ampelopsis hederacea.

March 14.
—" Capillary Electrometer Records of the

Electrical Changes during the Natural Beat of the Frog's
Heart." By Prof. Francis Gotch, F.R.S.
The «hief points brought forward in this communication

are the following :—(i) The electrical changes during the

natural rhythmic activity of the frog's heart, when kept
in situ and supplied with blood, resemble in all essentials

those observed by Waller, Starling, Bayliss, Einthoven,
&c., in the mammalian heart, but do not correspond with
those observed by Engelmann, Burdon-Sanderson, &c., in

the excised frog's heart artificially excited. (2) The more
prolonged character of the activity of the frog's heart, and
the ease with which the locality of any change can be
determined, render it clear that the special feature of the

natural beat is the occurrence of two chief electrical

changes of similar sign. (3) This is explicable as due to

the first or base change being more prolonged and of

greater magnitude than the apex change. (4) The in-

creased duration and magnitude of the base change is

mainly caused by the circumstance that, although the base
change occurs first, the whole of the base is not involved,

the portion around the spring of the aorta remaining
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quiescent until the activity has occurred at the apex ; this

aortic portion then becoming active produces the terminal
effect. (5) Each contraction wave thus starting at the
auriculo-ventricular junction is propagated to the apex, and
returns from the apex to the part of the base around the

start of the aorta ;
from this it spreads to the aortic bulb ;

at 15° C. the propagation rate is about 130 mm. in one
second, i.e. 6/100" after the first base change, an apex
change is perceptible, and 6/100" after the apex, a second
aortic base change. (6) The return wave is brought into

prominence when the heart is distended with blood, or has
been so distended, and is associated with the persistence

of the early tubular condition which prevails in the heart

of the tadpole. (7) The return wave reveals itself in the

records as a double reversal of the electromotive condition

of the whole base contact ; this is at first galvanometrically
negative (base activity), then suddenly positive (apex
activity), and then, again, suddenly negative (second

aortic part of base activity). It is confirmed by records
made under a variety of conditions, comprising local alter-

ations of temperature, local injury, and altered position of

electrometer contacts. AH the records were those of the

displacements of the capillary meniscus, photographed
upon moving sensitised plates.

Entomological Society, May i.—Mr. C. O. Waterhouse,
president, in the chair.

—

Exhibits.—Coleoptera from Ice-

land : Mr. O. E. Janson exhibited a small collection of

Coleoptera made by him in Iceland in July, 1906, com-
prising thirty-nine species, of which some were previously

unrecorded as inhabiting that island. He also directed

attention to the affinity between the beetle fauna of

Iceland and of Scotland, only one of those taken,
Colymbetes groenlandicus, Aub^, not occurring in both
countries.—Larvae of Otiorrhynchus suhatus : Mr. J. A.

Clark brought for exhibition living larvae of Otiorrhynchus
sulcatus feeding on the roots of ferns.—Coleoptera from
the south of trance : Commander J. J. Walker showed
living specimens of Oxythyrea stictica, L., Epicometis
hirtella, L., and Anthaxia parallela, taken by Dr. T. A.

Chapman at St. Maxime, Var, S. France.—Mimetic re-

lation of Leuceronia argia, 9 • Dr. F. A. Dixey exhibited

specimens of seven different forms of the variable female

of Leuceronia argia, Fabr., showing that each form stood

in mimetic relation with a separate model. The models
belonged to the genera Belenois, Phrissura, Pinacopteryx,

and Mylothris, and the association was probably in every

instance synaposematic.—Mimicry in Coleoptera ; the

President exhibited some Coleoptera collected in Pahang
by Mr. H. C. Robinson, and recently received at the

Natural History Museum.—Living luminous Coleoptera :

Dr. G. B. Longstaff exhibited living specimens of the

Elaterid Pyrophorus noctilucus, Linn., brought from
Trinidad by Dr. F. L. J. M. de Verteuil, K.ti.—Quedius
riparius and Trypodcndron quercus : Mr. H. St. J.

Donisthorpe exhibited on behalf of Prof. T. Hudson
Beare and himself specimens of Ouedius riparius, Kell.,

and Trypodcndron quercus, Eich., taken by them at Por-

lock, Somersetshire, on April 16 and 17. Also Hydrovatus
clypealis, Shp., taken by them on April 14 at Worle, near
Weston-super-Mare.—Dipteron associated with ants : Mr.
Donisthorpe also showed the larva and pupa of a

Dipteron of the genus Microdon, taken in a nest of

Formica fusca at Porlock last month.

—

Hcmimerus
talpoides, Walk. : Mr. R. Shelford exhibited a specimen
of the curious parasitic orthopterous insect Hemiinerus
talpoides, Walk., from Portuguese Guinea.

—

Paper.—.\ case

of homceotic variation in a cockroach : R. Shelford.

Linnean Society, May 2.— Prof. W. A. Herdnian, F.R.S.,

president, in the chair.—The respiratory mechanism in

certain elasmobranchs : A. D. Darbishire. The author
exhibited living examples of the dog-fish, ray, and angel-

fish, and explained that the primary object of the investi-

gation was to determine the question whether water went
in, or was expelled, from the spiracle of the dog-fish. The
method employed to elucidate this point consisted in

liberating from a pipette some powdered carmine suspended

in sea-water in the immediate vicinity of the spiracle. The
cloud of carmine was seen to be vigorously drawn in at

each inspiring phase. A remarkable difference was dis-

covered to exist between the respiratory mechanism in the
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dog-fish and the ray on the one hand, and the angel-fish,
Rhina sqtiatina, on the other, for whilst in the case of
the former two fish the gill-covers are purely passive agents
in determining the respiratory current, in the case of Rhina
the undulation of the gill-covers seemed to be solely re-

sponsible for the flow of water into the spiracle and mouth.
—The common elements of the fauna and flora of
Abyssinia and West Africa : Prof. E. B. Poulton. The
author based his remarks on his observations of a group
of African butterflies. The paper was illustrated by a
series of lantern-slides and a large orographical map.—The
fauna of the Sudanese Red Sea : Prof. W. A. Herdman.
Four papers of a proposed series on this subject were laid

before the society ; they consisted of (i) an introduction,
by the president

; (2) a narrative of Mr. Cyril Crossland's
explorations; (3) Mr. Crossland's account of the formation
of certain shore-cliffs in Egypt ; and {4) of the Red Sea
coral reefs; with (5) Mr. E. R. Sykes's enumeration of

the Polyplacophora collected.—Pseudo-scorpions ; C. J.
With. The specimens described all belong to the British
Museum. They comprise in the Australasian group, under
the family Cheliferidffi, Hagen, four new species of the
genus Clielifer, Geoffroy. In the Asiatic group three
species of the same genus are re-described, one of them,
which Pocock in 1900 referred to C. javanus, Thorell,
being now named as a distinct species, C. pococki. A
single species of Chelifer from Africa is the subject of

comment, but notice is taken of the large additions to our
knowledge of the Chelifer fauna in that continent recently
made by Ellingsen. Under the family Garypids, Hansen,
a new species of Garypus, Koch, is described from the

island of Grenada ; a new species of Olpium, Koch, from
St. Vincent ; and another from Stewart Island, New
Zealand. Further, a species from Funafuti, which Pocock
in 189S referred to Olpium longiventer, Keyserling, is here
transferred to the genus Garypinus, Daday, as an in-

dependent species, G. oceaniciis ; and another species, from
Kauai in the Sandwich Archipelago, assigned by Eugene
Simon in igoo to Olpium longiventer , now becomes Gary-
pinus mirabilis, n.sp. An appendix reviews the species
Chiridium ferum, Simon, fam. Cheliferidas, and Ideoroncus
cambridgei, Koch, fam. Obisiidae, chiefly with regard to

peculiarities in the structure of the antennre. The paper
is accompanied by numerous illustrations, and contains
many notes on distribution.

Zoological Society, May 7.—Mr. G. A. Boulenger, F.R.S.,
vice-president, in the chair.—Original drawings of Spiro-
chaefa anodontae from the crystalline style and intestine

of Anodonia cygnea : H. B. Fantham. This was the

first record of the occurrence of this parasite in the British

pond-mussel, though Keysselitz recorded probably the

same organism from Anodonta mutahilis about a year

ago, without giving its dimensions. The organism was
found to be about 40 « long and about 07 /i broad, with

pointed ends and an undulating membrane. Its motion
was most rapid, but seemed to be both spiral and vibratory.

—The Cephalopoda of Zanzibar and East Africa collected

by Mr. Cyril Crossland in igoi-2 : Dr. W. E. Hoyle.
The collection was not extensive either in point of in-

dividuals or species, and a large proportion were young
individuals to which it was impossible to affix definite

names in the present state of our knowledge. Five were
identical with forms contained in a collection recently

made by Prof. Herdman near Ceylon, whilst others

occurred also in the Red Sea, thus showing a marked
similarity in the cephalopod fauna of the whole of this

region. Advantage had been taken by the presence of

several specimens of Sepiotculhis loliginiformis to give a

full description of that species. Some octopod embryos
showed epidermal structures very similar to, if not identical

with, those described by Chun as constituting a bristle

coat in young octopods, and an account of these, as full

as the material allowed, was given.—The mammals
collected by Mr. M. P. Anderson during the Duke of Bed-
ford's exploration of eastern Asia : O. Thomas. The
present paper (the fifth of the series) gave an account of

a collection from central Korea, just north and south of

Seoul, the capital. Seventy-three specimens were dealt

with, belonging to thirteen species, of which several were
new, additional to those already discovered by Mr.
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Anderson during a previous visit to the southern part of
the peninsula.—Some new buildings in Continental zoo-
logical gardens, based upon recent visits to those of
Stellingen, Hamburg, Berlin, Dresden, Breslau, Vienna,
Budapest, Frankfort-am-Main, Amsterdam, Dijsseldorl,
Rotterdam, and Antwerp : A. Trevor-Battye.
Physical Society, May 10.— Pro'. I. Perry, F.R.S.,

president, in the chair.—Stereoscopy with long base-line
illustrated on the screen : Dr. T. C. Porter. The use of
a long base-line for telestereoscopy occurred to M. Selb,
of Brussels, and in 1903 he obtained stereoscopic mountain
photographs. The applications of the method for military,
geographical, and meteorologic.il purposes, although
obvious, do not seem to have been used before, and the
author discusses the possibilities of these applications.

Paris.

Academy of Sciences, May 21. —M. A. Chauveau in tl e
chair.—New determination of the metre in terms of

lengths of luminous waves : R. Benoit, Ch. Fabry, and
A. Perot. The length of the standard metre in terms ot

wave-lengths of the red ray of the spectrum of cadmium
at 760 mm. pressure and 15° C. on the hydrogen scale

was found as a mean of four series of experiments to be
equal to 1,553,164-13 X, whence A=o-64384696 /i. These
four series were selected from seven series which
together gave a mean of i metre= 1,553,163-99 A and
\ = 0-64384702 /I, but three of these seven series are to be

omitted in calculating the absolute value. The authors
point out, however, that the mean of the seven series

agree in a remarkable manner with the value obtained at

the International Bureau of Weights and Measures by
Michelson, the originator of the idea, and M. Benoit in

1894, namely (after due correction), ^ = 0-64384700 /n. From
the authors' results it is easy to see that if all standard
metres were destroyed, a determination to within one ten-

millionth of the actual value could easily be made.—The
reduction of diketones by hydrogen in presence of reduced
nickel : Paul Sabatier and A. Mailhe. Typical a-, 0-,

and -y-ketones were studied. Diacetyl, CH3.CO.CO.CH.,
gives

CH3.CH(OH).CO.CH3 and CH3.CH(OH).CH(OH).CH,
on reduction. Three-fourths or more of the acetyl-acetone

tested split up according to the equation

CH.5.CO.CH„.CO.CH3+H,, = CH,.CHO + CH:,.CO.CH3,

while acetonyl-acetone, CH3.CO.CHj.CHj.CO.CH3, gave
chiefly oxyhexane 2-5, CH3.CH.CH,.CH..CH.CH3. The

authors are to continue similar work with the quinones.

—

Observations of the sun made at the Observatory of Lyons
during the first quarter of 1907: J. Guillaume. Tables
are given of the distribution of spots and faculae as re-

gards latitude.—The variation of double integrals : M.
Hadamard.—Continuous, infinite, and simple groups of

transformations (mathematical analysis) : E. Cartan.—
The surfaces produced by a circular helix : M. Barre.—
The absolute sensibility of the ear : Henri Abraham. The
sensibility of the ear was determined in absolute value by

producing in it variations of pressure of known amplitude.

The variations of pressure were produced in a cylinder

of known volume by the vibrations of the membrane of a

telephone, which formed one of the bases of the cylindrical

cavity. The other base of the cylinder was also closed,

except in the centre, where an opening connected with a

bell-shaped orifice, which could be applied against the ear,

was arranged. The results obtained seem to show that the

limit of the sensations of the normal ear corresponds to

variations of pressure having a magnitude of four ten-

millionths of a millimetre of mercury. The author points

out that his results agree approximately with those of

Max Wien, who measured variations of pressure in Helm-
holtz resonators, but that they do not agree—being much
smaller—with the values of different authors, who have

used methods analogous to that indicated some time ago

by Lord Rayleigh.—The ultimate lines of metals in dis-

sociation spectra : A. de Gramont. A summary of the

lines which may be regarded as specially characteristic for

a number of common metals is given, and it is indicated

that the linr-s termed ultimate bv the author arc the same
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in the condenser-spark, in the ordinary spark discharge
without condenser, in the electric arc, and in very hot
flames.-^Application of Trouton's law to the determination
of molecular rise of boiling point of solutions : D. E.
Tsakalotos.—Explosive mixtures of air and ether : J.
''M«unier. The lower limit of inflammability is about

S8 to 60 milligrams of ether per litre of air, and the
upper limit is about 200 milligrams. From 100 to 175
milligrams per litre it is more or less explosive.—The
removal of water from alcohol by the catalytic action of

red phosphorus and the phosphates : J. B. Senderens.
—^The action of magnesium amalgam on the aldehydes :

Andr^ Kling and Paul Roy. Certain compounds such
as polymerised formaldehyde (trioxymethylene) and chloral

do not react, but others, e.g. acetic and benzoic aldehydes,
react readily.—The double compounds of aluminium
sulphide with the protosulphides of chromium, nickel,

cobalt, and magnesium : Marcel Houdard. Al,S,MnS,
AljSjFeS, and AUSjCrS were isolated and analysed. They
are considered to be similar to spinels in crystalline form
and structure.—The dissociation of silicates of lithium :

Edgard Derome.—Study of the calcium salt of paraoxv-
benzoic acid : CEchsner de Coninck.—The products
formed by the condensation of ethyl oxalate with dimethyl-
aniline in presence of aluminium chloride : A. Guyot.

—

.'Synthesis of ketones of the hexahydroaromatic series : G.
Darzens {c/. Comptes rcndus, vol. cxlii., p. 714).

—

Metallic thiosulphocarbamates : preparation of sulpho-
carbiinides of the fatty series : Marcel Delepine.—The
respiration of the vegetative aerial organs of vascular
plants : G. Nicolas. The author summarises his results
as follows :—(i) the different aerial organs of vascular
plants have each their own intensity and special re-
spiratory quotient

; (2) the stalk and the petiole have
generally intensities and respiratory quotients similar to
each other ; (3) of all aerial organs, those which are
essentially charged with the assimilatory function are
those which have the greatest respiratory intensity and
the lowest respiratory quotient.—Properties of the pig-
ments of batrachians : A. Magnan. The properties, in-

cluding solubility, of green, yellow, brownish-yellow, red,
and black pigments are described.—The reaction of the
tissue of the iris to light: A. Nepveu. The iris is irritable
to light in cephalopods, fish, and birds, but not in
mammals.
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\ PREHISTORIC ITALY.

IntroduAion liVHistoire romaine. By Basile Modestov.
Transl;ited from the Russian by Michel Delines.

Pp. yiii + 473. (Paris: Felix Alcan, 1907.) Price

15 fn.ncs.

PROF. MODESTO^"•S work, which appeared
originally in Russian, with an analysis in

French, in the years 1902 and 1904, is a learned if

somewhat conjectural attempt to reconstruct by the

aid of archaeological evidence the history of' pre-

historic Italy, with the view of elucidating the ante-

cedents of Rome. In his own words (p. 341) :

—

" abordant I'histoire de Rome, il se donne la tache

de discerner toutes les influences qui ont entoure la

ville de Romulus dans la premiere phase de son
existence." Basing himself on the work of Italian

archaeologists, which for the most part lies buried
in the pages of periodicals, he begins with the

Palaeolithic age, and ends with the arrival of the

Etruscans, which he dates somewhere about 1000 B.C.

His learning is incontestable. It ranges from Rome
to Berlin, and from St. Petersburg to London; it

includes at once the work of Prof. Conway on Italic

dialects and the researches of Mr. Arthur Evans and
Mr. J. L. Myres on prehistoric Greece. Every scholar

must be grateful for this laborious and exhaustive

synthesis of the knowledge accumulated, during the

last forty or fifty years, with regard to the history

of primitive Italy.

Yet the critic may be pardoned if, in some respects,

he ventures to criticise Prof. Modestov 's work. For
one thing, the author seems to exaggerate unduly
the value of archjeological research and archaeological

results. Etruscan pot-sherds and the debris of

tcrramari are valuable in their way, but our sense

of their value must not allow us to pooh-pooh, as
Prof. Modestov too readily does, the work of a great

constructive historian like Mommsen. The spade of

the archjeologist is, after all, a meaner tool than
the pen of the historian, and the failing of the

Pharisee is one to which the archaeologist is so readily

liable that it behoves him to be on his guard. It

must be admitted, however, that the polemics of

Prof. Modestov are directed against brother archae-

ologists still more vehemently than against Mommsen.
He wastes not a few pages, and exhausts not a little

the patience of the reader, by continual diatribes and
disproofs, which may cause a flutter in the dovecots
of Italian archaeology, but end by annoying the un-
initiated scholar. There is something of a barbarous
zest in such a sentence as :

—
" Only the reasoning of M. Helbig. which M.

Marthe has elected to follow, can vie, in its incon-
sistency and lack of scientific profundity, with that
of its imitator."

.^nd this suggests, what the reviewer has again
and again noticed, that the author lets us too much
into the workshop, and shows us too much rude
workmanship and too little finished work. These
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argumentations represent the scaffolding of a book,
which ought to be taken down when the building is

finished, instead of remaining to spoil the view. Prof.
Modestov has been so much interested in his matter
that he has forgotten its form. He repeats himself,
for instance, again and again, and one comes to
notice, as a running refrain, the information (some
four times repeated) that Pliny narrates the capture
of 300 towns from the Umbrians by the Etrurians
(though, by the way, at the fourth time of mention-
ing, p. 448, the captors are the Proto-Pelasgians).
The author is somewhat too prone to risque con-

clusions, which he is not averse to supporting by
dubious arguments. Though he is readv, upon
occasion, to controvert Sergi, he accepts without re-
luctance the most hazardous of his conclusions, and
believes in a " Mediterranean race " originating from
Northern Africa. This is, he thinks, the earliest
Italian race, and its representatives are the so-called
Ligurians and Sicels, who came into Italy by way
of the Straits of Gibraltar, and formed the basis of
Italian population during the Stone age. To attain
this conclusion, Prof. Modestov follows Sergi in

e.xalting the evidence of skulls far above the testi-

mony of language; to support it he is willing to
accept the most dubious of linguistic evidence, and
to connect the language of the Basques with that
of the Berbers, or, indeed, with that of the hiero-
glyphics of Egypt. Is it for this, one asks, that
Mommsen and Ihne are rejected in scorn? But
the conclusions of Prof. Modestov on which he would
himself wish most stress to be laid are not those
which relate to the Stone age or to the Meditei-ranean
race, but those which are concerned with the age of

Bronze and the age of Iron (the civiltd ViUauovaiia):
and with the races by which these ages were intro-

duced
; while still more important, perhaps, in the

eyes of the author is the part of his book in which
he attempts to solve the problem of the origin of the

Etruscans (pp. 341-468).

We may conclude by a brief indication of the con-
clusions which the author reaches on these important
points. The age of Bronze came in two ways.
Partly it came by way of commerce, from C\prus

—

more especially in southern Italy; partiv it came
through immigration of an Aryan stock from the
valley of the Danube. The first entry of this .^ryan

stock is represented by the tcrramari of the lower
valley of the Po, as is proved more particularlv by
the Aryan custom of incineration (instead of burial),

which can be shown to have been practised in the

tcrramari. The first Aryan stock left the lower valley

of the Po owing to the pressure of a second Aryan
immigration, and, forced gradually .southward, it

settled in Latium, and became the parent of the
popitlus Romanus. The second Aryan immigration
is that of the Umbro-Sabcllians, who came about
1000 B.C., and introduced the age of Iron, the so-

called civilisation of Villanova, which thev had
derived from the Greeks by way of the Adriatic.

The first Aryan stock, which had settled in Latium,
borrowed from these new-comers something of their

civilisation (their use of iron, their methods of decor-

G
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ating in bronze, and their rudimentary writing),

while it also absorbed certain elements from the

primitive Neolithic civilisation of the original

" Ligurians " of the Tiber valley. Finally (lantae

rnoXis erat Romanam condere gentem), there came
the Etruscans, at about the same date as the Umbro-
Sabellians. The Etruscans, according to Prof.

Modestov, who accepts, and fortifies by archaeological

evidence, the testimony of Herodotus, were a people

from .Asia Minor, who came bj" sea to Tuscany, bring-

ing, inter alia, Eastern methods of divination which

they had borrowed through the Hittites from Chaldasa.

To corroborate this view, Prof. Modestov alleges the

conclusions of a Danish scholar, who seeks to con-

nect the mysterious Etruscan language with the

dialects of the southern Caucasus. Here Prof.

Modestov seems somewhat inconsistent, for while he

compares the archjeological relics of the Etruscans

with those of south-western Asia Minor, he compares
their language with the dialects of the north-

east.

We should be ungrateful if we did not mention the

many illustrations, for the most part original, with

which the author has ornamented his book and sought

to aid his readers. The Etruscan illustrations are

particularly interesting.

Ernest B.-^rker.

THE FUNCTIONS OF THE BRAIN AND
SPINAL CORD.

The Integrative Action of the Nervous System. By
Dr. C. S. Sherrington, F.R.S. Pp. xvi + 411.

(London: Archibald Constable and Co., Ltd., 1906.)

Price 16s. net.

THE unravelling of the arrangement and complica-

tions of the nervous system has always been of

great interest, not only to physiologists, but also to

mankind in general. The specially human attributes

which distinguish our species from the rest of the

Mammalia have at least an intimate connection with

the superior developrnent of the central nervous

system, and we have therefore a peculiar interest in

tracing the methods by which this complexity is of

advantage to the individual.

The central idea of the book under review is the

action of the nervous system in connecting the various

cells composing the body into one individual, as dis-

tinguished from a mere collection of separate items.

While there are other agencies that work to this end,

mechanical as well as chemical, still the nervous

system is preeminently effective in this respect from

the delicacy and speed with which the intercommuni-

cation is effected. The unit reaction, to which all the

complex phenomena of nervous activity are referable,

is recognised to be the " simple reflex action."

The recognition of this definite unit, in place of

the vague generalities too often quoted, marks the

first important step in the study of the subject.

Prof. Sherrington then goes on to show that the

anatomical basis underlying this siinple reflex con-

sists of three parts :—(i) the receptor, the sensitive

lorgan which receives the impression
; (2) the foii-
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diictor; (3) the effector, the organ which effects the

reflex act.

The various details of the apparatus are then con-

sidered. By an arrangement of this kind the

threshold is lowered for one kind of stimulus and
heightened for others, so that the reflex becomes
selective. The phenomena called out by these stimuli

are then considered, namely, the irreversibility of the

direction of the impulse, the long latent period, and
the rhythm of the action. By the method of " suc-

cessive degeneration " it is possible to examine the

conductor apparatus, and the conclusion is arrived at

that the simple reflex arc is at least disynaptic,

that is, composed of three separate neurones as a

minimum, that the " effector " part of the arc is

a " final common path " for all the reflexes using the

particular end organ attached to it, and that some-
where in the " conductor " (the part of the arc con-

necting receptor and effector) there is some mechanism
which gives a refractory phase. The importance of

this is seen when such a phenomenon as the scratch

reflex is examined, as this consists of a rhythmic

series of movements the rate of which is governed

by the purpose for which the reflex acts, and not by

the rapidity of the successive stimuli. Further, as

such a reflex is a coordinated action, there must be

rhythmic inhibition of a series of muscles as well a?

rhythmic contraction of the opposing set, and by a

series of well-devised experiments and careful con-

sideration of the results the author again makes an

important advance. This becomes more evident when
the next chapter of the story is considered, namely,

the compounding of reflexes, and the method by
which one reflex becomes prepotent over another

which would use antagonistic muscles.

The limited space at a reviewer's disposal will no'

permit the further description of Prof. Sherrington's

account of the functions of the cerebral cortex and the

very ingenious experiments on sensual fusion, but it

will be found that the later chapters of the book
possess the same wealth of information and lucid

reasoning as the earlier. The only criticism that

might be gently urged is that occasionally the

language in which the reasoning is conveyed becomes
nearly as complicated and abstruse as the subject-

matter of the discourse. Sometimes, however, this

recondite phrasing hides gems of humour as well as

knowledge, as in the sentence on p. 317 :

—

" Into that sequestered nook the organism by
appropriate reactions gathers morsels of environ-
mental material whence by chemical action and by
absorption it draws nutriment,"

which by careful examination of the context appears

to mean " Tommv ate a piece of cake ! ! !
"

But, jesting apart, we have in this book the most
valuable contribution to the comprehension of the

functions of the nervous system that has appeared

up to the present time, not only from the records of

the experiments quoted, but also from the logical and

orderly way in which the due inferences from the

experiments are put forward, and the volume stands

out as a landmark in our knowledge of the subject.
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?H\S10L0CACAL CHEMISTRY.
Practical Physiological Chemistry; Junior Course:

Senior Course. By R. H. Aders Plimmtr. Pp. 55

and S3. Privately printed, n.d.

" 'T^HIS book lias been compiled as a handbook for

-L practical work in Physiological Chemistry at

Univcrsitv College. Much use has been made of the

books by Milrov, Cole, Halliburton, Hofmeister and

others, from which some pages have been adapted

almost in their entirety."

The foregoing quotation from the preface shows

that the work makes no attempt at originality. It

is mainly a compilation from various sources of what

a teacher considers most suitable in his own classes.

Every teacher has his own ideas as to what a student

in physiological chemistry should perform for him-

self ; if any other teacher were to adopt Dr. Aders

Plimmer's book as a guide in his practical classes,

one anticipates that he would modify the arrange-

ment, adding here, omitting there, and in still other

places transposing parts from the junior to the

senior course, and vice versd. The line between a

junior and senior class is always difficult to draw,

and every teacher has his own ideas as to what

should be placed on either side of the line.

The book, from another point of view, is, how-

ever, different from all others hitherto published, for

it includes the pure organic chemistry necessary for

the understanding of the chemical problems of the

physiologist and medical man. One of the difficul-

ties of medical education to-day is the ever-increasing

scope of the preliminarv sciences, and the deciding

as to how much of each is to be crowded within the

few years of the curriculum. Science grows, but the

years devoted to its study still have only 365 days

each. The question is becoming an acute one as to

which parts of each science the pruning knife must

be applied. In the University of London, chemistry

always has been, and still is, specially insistent on its

claims ; it has, moreover, been successful in obtain-

ing an additional six months in the time devoted to

it over and above the year that physics and biology

are satisfied with. It is for this reason that so many
teachers are anxious to see chemistry as a preliminary

science cut down to the single year's work which

suffices for the other subjects. Unfortunately, in

many instances lecturers on chemistry, not having

themselves had a medical training, know but little

of what the students of medicine really need, and

teach the subject as though their pupils hoped to be

expert chemists. Such teachers point out the import-

ance of chemistry as a groundwork of much that

follows later in the course, but lose sight of the fact

that a student has not done with chemistry when he

passes his preliminary examination in science ; he

has later on in his studies to consider chemistry in

its applications to both physiology and pathology.

In these circumstances it is not to be wondered at

that the teachers of other subjects which have a more

direct bearing on the study of medicine are urging

that if the work of the pure chemist is limited to

the one year, which they regard as ample for the
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learning of the groundwork, the superstructure will

later on have to include more physiological chemistry

diluted to a suitable degree with those parts- of

organic chemistry which are absolutely necessary for

its comprehension. As an earnest of what can be

done with this object in view. Dr. Plimmer's book

should meet with a hearty welcome.
VV. D. H.

CEMENT AND CONCRETE.

(i) Portland Cement: its Composition, Raw Materials,

Manufacture, Testing, and Analysis. By Richard

K. Meade. Pp. viii + 385. (Easton, Pa. : The
Chemical Publishing Co., 1906.) Price 14s. 6d.

net.

(2) Reinforced Concrete. By C. F. Marsh and W.
Dunn. Third edition, revised and enlarged. Pp.

vii-l-654. (London : Archibald Constable and Co.,.

Ltd., 1906.) Price 315. 6d. net.

(i) 'T^HE author is chemist to the Dexter Portland

-I- Cement Co., and the analytical methods de-

scribed have all been used to some extent in his labor-

atory. The treatise is a second edition of a small

manual, published some four years ago, on the

chemical and physical examination of Portland

cement. In preparing this new edition, a considera-

able amount of fresh matter dealing with the manu-
facture of Portland cement has been added. The first

two chapters, which form an introduction to the book,

are devoted to the history of the development of the

Portland cement industry in America; the growth in

the total consumption, and the growth in the con-

sumption per head of population, have both increased

in a remarkable degree during the last sixteen years

—

in 1890 the total production in the United States was

335,000 barrels, and by 1904 this had increased to

more than 26J million barrels ; but even in that year

the consumption was in excess of the domestic pro-

duction, and more than two million barrels had to be

imported.

In the next section of the book, chapters iii. to

viii., a comprehensive and complete account is given

of the processes of manufacture; the raw materials

are described in detail, and much information is given

as to the localities in the States in which they are

found, and one of the chapters is devoted entirely to

the subject of quarrying and excavating the raw

materials. In dealing with kilns and the burning of

the raw materials, modern rotary kilns are described ;

this chapter will be found a very valuable one for

reference purposes ; the thermochemistry of the

calcining is discussed in a very exhaustive manner.

In connection with the description of the process of

grinding, Mr. Meade not only explains the construc-

tion and working of the various ball and tube mills,

which are now generally employed, but he gives plans

and sections of the complete equipment of a modern

Portland cement plant on the wet process plan and

also on the dry process plan, with notes as to the

cost of plant and manufacture.

The next section treats of the analytical methods
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which are, or should be, employed in determining

the quality both of the raw materials and of the

finished product. This portion of the book will be

very useful to chemists engaged in Portland cement

factories, and to every analyst who may have to deal

with the problem of determining whether or not a

given sample of cement is up to the standard of

some particular specification. The different methods

employed are explained with great clearness, and the

apparatus necessary is shown in well-drawn illustra-

tions; so explicit are the instructions that an

engineer who has had a fair training in the elements

of chemical analysis could, should necessity arise,

make many of these determinations for himself after

procuring the necessary apparatus.

The last section of the book is devoted to the

physical testing of Portland cement, and this section

will be invaluable for reference purposes to the civil

engineer and to other users of Portland cement.

The author describes in turn all the ordinary physical

tests, and his comments upon the various tests and

their value in enabling a conclusion to be drawn as

to the quality of any given sample are of much

practical value.

(2) The first edition of this work appeared in the

autumn of 1904, and since that date there has been

such great progress in the employment, and in our

knowledge, of reinforced concrete that a new edition

was rendered imperatively necessary; much new

matter has been added in addition to a general re-

vision of all the portions of the book dealing with

calculations. Reinforced concrete is still not used

in this country to anything like the extent to which

it has been employed both in America and on the

continent of Europe, but much of the opposition to

its use is now steadily declining.

The first three parts of the book are devoted to a

general description, with excellent illustrations, of

the various systems which have been employed up to

the present date, and give a brief account of

the materials, including both concrete and the re-

inforcing metal. Great stress is laid on the absolute

necessity of employing only the best material in con-

nection with the concrete, and of ensuring that the

materials shall be of uniform quality and the con-

crete well and carefully made.

Part iy. deals with the practical construction of

reinforced concrete for various purposes, and the con-

struction of the necessary moulds for beams, floors,

arched ribs, chimney shafts, pipes, sewers, and

reservoirs. The next two sections are devoted to a

very full and complete account of the experimental

researches, and the data deduced therefrom, which

form the basis of all calculations necessary in design-

ing reinforced concrete ; the authors are to be con-

gratulated on the admirable way in which they have

brought together, in a most convenient form for

reference, information scattered through a very large

number of publications, and on the complete way in

which they have brought up to date all the data

obtained in experimental investigations. The chapter

devoted to calculations necessary in design work has

been almost entirely re-written and very considerably
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simplified, with great advantage to the designer who
may desire to consult this work, the method of treat-

ment adopted for the case of singly reinforced rect-

angular and T-beams being entirely new.

The last section of the book, as in the earlier

editions, is devoted to a descriptive account of various

buildings and structures which have been erected up

to the present time in reinforced concrete ; this chapter

contains a series of most admirably reproduced photo-

graphs of many large buildings and handsome arched

bridges built entirely on this system.

The regulations which have been laid down by the

Prussian Governinent for the employment of rein-

forced concrete in buildings are printed in extenso

in appendix ii., and another appendix contains the

report of the experiments carried out by the United

States Geological Survey Department on the per-

meability of reinforced concrete pipes.

The present edition is a great improvement on

previous issues, and every engineer and architect who
utilises reinforced concrete on anything like a large

scale in his constructional work will find this book

an indispensable addition to his reference library.

T. H.' B.

BOOKS OX ELEMENTARY BOTANY.

(i) Principles of Botany. By J. M. Bergen and

B. M. Davis. Pp. ix-l-55S. (Boston, U.S. .A., and

London : Ginn and Co., n.d.) Price 6s. 6d.

(2) Introduction to Plant Ecology for the Use of

Teachers and Students. By Rev. G. Henslow.

Pp. X+130. (London: E. Stanford, 1907.) Price

2i. 6rf.

(3) An Introduction to Practical Botany. By E. H.

Davies. Pp. x+127. (London: J. M. Dent and

Co., 1906.) Price 2s.

(4) The School Garden. A Handbook of Practical

Horticulture for Schools. By J. E. Hennesey. Pp.

155. (London : Blackie and Son, Ltd., 1906.)

Price IS.

(5) Flowers Shown to the Children. By J. E. Kelman

and C. E. Smith. Pp. xii-l-154. (London and

Edinburgh : T. C. and E. Jack, n.d.) Price 2S. 6d.

net.

(1) T N the " Princi])les of Botany" the authors

^ have introduced an innovation that offers

definite advantages, and promises to be as suitable

for practical work as for lecturing. The book is

apportioned into three sections; the first comprises

the morphology and physiology of the seed-plant

taken in combination ; classification and comparative

morphology of cryptogams and phanerogams are

treated in the second portion; and ecology, with a

short reference to economic botany, forms the final

section. As a result, only those morphological facts

are noted in the first section that are required to

explain the construction of the plant as a living

entity, and much detail is appropriately transferred

to ecology. Whilst most favourably impressed with

the book in its entirety, the taxonomic portion, that

more particularly demands judicious selection and
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compilation, has been ably presented by Dr. Davis.

He keeps the evolutionary sequence constantly before

the student, and directs special attention to the signifi-

cance of alternation of generations, heterospory, and

the evolution of the sporophyte. Under ecology,

chapters are devoted to recent work on the origin of

species and plant breeding.

The book can be confidently recommended to

students and teachers, and the latter will find the

arrangement well worthy of consideration.

(2) Having devoted special attention to the

ecological aspect of botany, Prof. G. Henslow has

prepared an introduction to the subject. The earlier

pages contain a discussion of methods of teaching

botany, and in subsequent chapters the nature of

plant associations, modifying factors, and plant

surveying are considered. The information is mainly

suggestive, and will therefore be found too diffuse

for the ordinary student. On the value of ecology

as an educational study the author advances argu-

ments with which one is in accord, but with regard

to certain criticisms on anatomy and physiology it

can onlv be inferred that he has not had the oppor-

tunity of observing what an excellent training is

provided by a judicious laboratory course.

(3) The main object of the course planned by Mr.

E. H. Davies is to enable the learner to obtain his

information by his own observation, so that the

lessons, except in so far as they give instructions,

consist of a series of questions. The assistance re-

quired to furnish the answers is contained in a

glossary at the end of the book. The detail is well

thought out, and if the exercises selected are a trifle

too elementary, more difficult ones can be easily

substituted. The author very rightly insists on the

necessitv of making outline drawings of all objects

examined.

(4) The advantages of a school garden where

children ma)' acquire practical l<nowledge are suffici-

ently obvious, and in country scliools there should

be no difficulty in securing the necessary ground.

For teachers who have not the requisite horticultural

experience, Mr. Hennesey provides in " The School

Garden " just the information required for directing

their operations. The laying out of the garden,

trenching, propagation, and the cultivation of fruit

trees, vegetables, and fiowers are rationally and prac-

tically expounded; to these are appended suggested

courses of work and general hints as to ways and

means.

The book provides a concise manual of elementary

horticultural instruction that may be profitably con-

sulted, not only by teachers, but generally by those

who grow their own fruit and vegetables.

(5) A coloured picture-book of flowers arranged for

children, so that thev can distinguish them and find

out their names, describes the nature of the last book

under notice. Arranged according to colour, the

illustrations furnish the means of determination. The
type and general form of the book are pleasing, and
the short descriptions, referring mainly to the flower,

are expressed in simple language.
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OVR BOOK SHELF.
Ballooning as a Sport. By Major B. Baden-Powell.

Pp. XX -(-135. (Edinburgh and London: William
Blackwood and Sons, 1907.) Price 3s. bcl. net.

Flying Machines: Past, Present, and Future. By
.Alfred W. Marshall and Henry Greenly. Pp. 128.

(London : Percival Marshall and Co., n.d.) Price

K?. net.

Major Baden-Powell himself, in a chatty introduc-

tion, describes his book as a rechauffe of a few maga-
zine articles - mostly written some years ago. The
essavs deal with the past of ballooning pure and
simple, but their bright conversational style will com-
mend them to a wide circle of readers.

The second little volume provides a popular account
of flying-machines, dirigible balloons, and aeroplanes.

Mathematical formulae and calculations for designs

have not been included, though the authors say thev

intend their information to " assist the reader with

serious intention of making an attempt to produce

a flying-machine, or air-ship." The book is fullv

illustrated, and should prove of interest to the general

reader.

Principes de Giologie stratigraphique, avec DH'elophe-

tnents sur le Tertiaire parisien. By G. Courty. Pp.

xiv + 78. (Paris: .\. Hermann, igoy.)

Those who look on Lyell's " Princioles of Geologv "

with a filial regard, and those who keep by them Dr.

Marr's scientific introduction to stratigraphy, will be

disappointed with the title of this little book, which

deals with elements rather than with what we know
in this country as principles. Prof. Stanislas Meunier

contributes a preface, in which he dwells on the con-

stantly changing character of the earth's crust; and

the author also holds that his work contributes towards

the realisation bv the reader of this " vitalite tel-

luriaue." But we are given little else than a summary
of what is to be found in an ordinary text-book, and

no attempt is made at generalisation. For a French

work this is remarkably void of inspiration.

Outlines of Practical Sanitation. By Dr. H. B.

Bashore. Pp. vi-(-2o8. (New York: J. Wiley and

Sons; London: Chapman and Hall, 1906.) Price

55. 6<i. net.

The scientific principles of public health and personal

hygiene are explained in a simple and attractive

style in this volume. Though the author refers par-

ticularly to conditions in rural and urban districts of

the United States, his descriptions are concerned in

the main with considerations of causes affecting

health in general, both of the community and the in-

dividual.
" Familiarity with the principles described

ought to be regarded as an essential qualification of

every member oi a sanitary committee of a public

body. The book should be 'found useful as a means

of imparting sound ideas of the laws of healthy living

to teachers and citizens.

Essay on the Creative Imagination. By Th. Ribot

Translated from the French bv Albert H. N. Baron.

Pp. xix-l-370. (Chicago: The Open Court Publish-

ing Co. ; London : Kegan Paul, Trench, Triibner

and Co., Ltd., 1906.)

The translator, enumerating some of his reasons for

translating M. Ribot's essay, summarises the results

at which it arrives by stating the author has shown

clearly that " imagination is a function of rnind

common to all men in some degree," and that it is

as highly developed in " practical inventors as in the

most bizarre of romantic ide.-ilists." The chapter on

the scientific imagination will appeal especially to the

student of science.
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LETTERS TO THE EDITOR.
[The Editor does twt hold himself responsible for opinions
expressed by his correspondents. Neither can he undertake
to return, or to correspond -with the writers of, rejected

manuscripts intended for this or any other part of Nature
No notice is taken of anonymous communications.]

The Origin of Radium.
In a previous letter to Nature (January 17) I gave an

account of some experiments which I had made upon the
growth of radium in preparations of actinium. The results
obtained were in substantial agreement with the earlier

observations of Boltwood in this Journal (November 15,

1906), but it was pointed out that there was no definite
evidence that actinium itself was the true parent of radium.
The experimental results could be equally well explained
by supposing that the parent substance of radium was
ordinarily separated from radio-active ores with the
actinium, but had no direct radio-active connection with
the latter.

Observations have been continued upon the growth of
radium in the actinium solution prepared in the manner
indicated in my first letter. The rate of growth was found
to be uniform over a period of 120 days, and to agree
•closely with the rate of growth observed in the solid pre-
paration of actinium which had been set aside for a period
of two and a half years. .Xnother sample of actinium was
then taken and successively precipitated with ammonium
sulphide in order to remove the radium from the solution.
In this way a solution of actinium was obtained initially
almost entirely free from radium. By examination of the
o-ray activity, it was found that the actinium after this
chemical treatment contained an excess of radio-actinium.
This was shown by the rise of the activity to twice its

initial value in about twenty days, and then a gradual
decay to a steady value. 'Special care was taken to
measure accurately the ratn of growth of radium in the
solution at short intervals in order to see whether it de-
pended in any way upon the variation of the activity.
No such connection was observed, for the radium was
produced at a constant rate over the whole period of
examination, viz. in days.

For equal quantities of actinium, the rate of growth
of radium observed in this solution was 1.5 times greater
than the normal. Ihis indicated that onlv a portion of
the actinium had been precipitated, while the radium-pro-
ducing substance had been precipitated with the actinium
m excess of the normal amount. This conclusion was con-
firmed by an examination of the filtrates, which were found
to contain more than half the actinium. After suitable
chemical treatment, a small precipitate of actinium was
again obtained which was about one hundred times as
active, weight for weight, as the original preparation. This
actinium precipitate was dissolved in hydrochloric acid,
and observations of the amount of radium' in it were made
at regular intervals. No appreciable growth of radium 'di'as

observed over a period of eighty days. If there were anv
growth at all, it was certainly less than one two-hundredth
part of that normally to be expected. In order to make
certain that the absence of apparent growth of radium in
this solution could not be ascribed to the precipitation of
the radium in some non-emanating form, the solution was
again chemically treated. The actinium was precipitated
with ammonia and re-dissolved in hvdrothloric acid.
Again no growth was observed over the period of ex-
amination, viz. twenty days. The solution in its present
state contains a just measurable quantity of radium, viz.
about 2x10-'- gram.
From these observations I think we may safely conclude

that, in the ordinary commercial preparations of actinium,
there exists a new substance which is slowlv transformed
into radium. This immediate parent of radium is
chemically quite distinct from actinium and radium and
their known products, and is capable of complete separ-
ation from them.

It is not possible at present to decide definitely whether
this parent substance is a final product of the transform-
ation of actinium or not. It is not improbable that it mav
prove to be the long-looked-for intermediate product of slovv
transformation between uranium X and radium, but with
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no direct radio-active connection with actinium. If this

be the case, the position of actinium in the radio-active

series still remains unsettled.

It is intended to continue observations on the growth
of radium in the solutions described above. Experiments
are also in progress to isolate this new substance in order
to examine its chemical and radio-active properties.

Manchester, May 30- E- Rutherford.

The Structure of the Ether.

I WELCOME the interesting and helpful letter from Dr.
O. W. Richardson, of Princeton, in Nature of May 23,

in which he adduces arguments against an ether flow
along magnetic lines of force, and in favour of a flow in

the direction of the Poynting vector EH. The result

comes out much the same, but it is probably a better way
of regarding the matter. Prof. Hicks also has given a
simple geometrical proof that a magnetic field cannot
consist solely of ether flow ; and I am referring to this

in a note, already printed, in the Phil. Mag. for June.
We shall doubtless hear in due course from the mathe-

matical physicists to whom the first idea of a magnetic
ether flow is due, whether they are satisfied with the

modification of their original conception now introduced.

Meanwhile, I doubt if integration of momentum, without
regard to direction, can be sound. Oliver Lodge.
Birmingham, May 28.

Root Action and Bacteria.

The remarkable and all but fatal effect of growing grass
over the roots of freshly planted apple trees has been
studied at the \\'oburn Experimental Fruit Farm since

i8()4, and formed the subject-matter of the third report

of that station (1903). No satisfactory explanation of the

action was obtained. Experiment showed that it could
not be attributed io the abstraction of food or moisture
from the soil by the grass, nor to the influence of the grass
on the soil temperature or on the gaseous contents of the
soil, and subsequent experiments have excluded the form-
ation of acid or alkali from the possible causes. The con-
clusion drawn was that the action was probably that of

a poison produced either directly by the grass or indirectly

through the agency of bacteria. Since the publication of

this report, further work has been done on the subject,

and the view that bacterial agency is concerned has be-

come much strengthened. The action is not confined to

ajiy particular grasses, nor to apple trees, but different

grasses and different kinds of trees act and suffer, re-

spectively, to different extents. The difference in the

results, however, produced by different soils are much more
conspicuous, especially in cases where trees are not grassed
over until a few years after they have been planted.

Though the deleterious action of grass may generally be
noticed throughout the country, many notable exceptions
have been met with, and these cannot be explained by
any of the patent characteristics of the soils in question.

\'arious pot experiments have been made which emphasise
these observations. Trees grown in earth in pots are
affected by grass in just the same way as they generally
are in the field, the grass reducing the growth and vigour
of the tree by at least 50 per cent. ; but if the trees are
grown in sand instead of earth (suitable nourishment being
supplied), the grass has very little effect on them, reducing
their vigour by about 5 per cent, to 10 per cent. only.

Following up this and other observations, twenty-six

similar trees were planted in pots last February under
various conditions ; seventeen of them were in soil or sand
which had not been heated, and nine of them in soil which
had been sterilised, or partially sterilised, by heating to

about 200° C. and to 82*^ C. respectively, the water lost

•n the process being made good. Of the seventeen in

unsterilised material, al! started into growth uniformly at

the same time, whereas of the nine in sterilised soil two
•itarted about two days later, six did not start until at

least fourteen days later, and one has not started yet.

The heating of the eartii, especially to the low tempera-
ture of 82°, cannot have appreciably affected its chemical
composition, and. indeid, the starting of a tree into growth
is independent of iiaui ishnient supplied to it, as is shown
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by the behaviour of trees in sand ; the only alteration pro-
duced in the soil by the heating must have been an alter-

ation in the living organisms present in it. That bacteria
are connected with root action has, of course, been estab-
lished in certain special cases, but in these the connection
consists of the bacteria being the means of augmenting the
food supply of the plant ; the present case is altogether
different, for it appears as if the mere functioning of the
roots was dependent on bacterial action. Such a conclusion
would be one of far-reaching significance. Of course, the
facts require much more examination and confirmation, but,
even in their present slate, they are sufficiently evident to
warrant notification.

That two out of the nine trees in sterilised soil showed
very little retardation in activity is not surprising, as there
were many opportunities for the re-inoculation of the soil,

the pots containing the trees having been exposed in the
open since February .), and no attempt having been made
to sterilise the trees themselves before planting, though the
roots were washed free from soil. The two exceptional
trees were in earth which had been heated to the higher
temperature ; they were two out of six planted under these
conditions. It may also be mentioned that heating to the
lower temperature does not destroy all soil bacteria, indeed,
it may increase the total bacterial contents: it is probably,
therefore, a question of killing some particular bacteria
which are connected with root activity.

Spencer Pickerin-g.

The Astronomical and Archaeological Value of the
Welsh Gorsedd.

From the very interesting communication of the Rev.
John Griffith (May 2, p. q| it would at first sight appear
that the modern " Druids " had indeed preserved a tradi-

tion of the May year as well as of the solstitial year in

connection with the circles set up by them for the per-

formance of their ceremonies. I should be glad to think
that this was the case, but I find considerable difficulty

in connecting the modern circles with the ancient ones

;

there is no ancient circle which shows any sign of ever
having possessed such an array of outlying stones as
appears in the plan given by Mr. Griffith, and the out-

lying stones that reinain do not always conform to it

either ; nor is there any ancient circle, except those in

which a sepulchral cist forms the central point, and
Stonehenge, which has a flat stone in the centre. The
late " Myfyr Morganwg, .Archdruid of Wales," set up a
circle round the rocking stone at Pontypridd in the middle
of the last century, but in place of the eight outlying

stones figured by Mr. Griflith it has curved avenues form-
ing the head and tail ends of a serpent, so it does not
appear that modern " Druidic " authorities are agreed
upon this important subject. " Myfyr Morganwg " also

published a book in Welsh, the principal illustration to

which represents a Druid standing on a flat stone (some-
times it is a three-legged dolmen), surrounded bv a circle

of twelve others, on which converge three rays of light

coming from the north-east, east, and south-east, and
forming, no doubt, the original model of the " broad
arrow" and of the "Y cross," but without any outlying

stones, though three smaller stones are represented in

those lines inside the circle ; three stones which may re-

present these, or may, with others there, be intended for

an inner circle, also exist in his Pontypridd circle. The
central stone for sitting or standing on seems to be a

sine qua non with the modern " Druids," but it is not

found in ancient circles. There are upright stones in the

middle of the circles at Callernish, Boscawen-un, the

Stripple Stones, and the Marshpool or Hoar-stone circle

(Shropshire), and there was one in the middle of the

southern inner circles at Avebury, where also the middle
of the northern inner circles was occupied by a "cove,"
or open shrine of three stones, as again was the case at

Arborlow, but at none of these places, except perhaps in

the Shropshire circle, could any man stand or sit on these

stones, though he might stand in front of them. In the

other great Ijritish circles (Stonehenge, which occupies a
place by itself amongst them, excepted) there is nothing in

the centre nor any appearance of there ever having been
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anything, although there is reason to believe that whatever
was done in them was done at or about the centre.

I am therefore inclined to think that the type of circle

represented by Mr. Griffith, and probably much of the

ritual connected with it, were evolved during the process
ol " re-codifying or otherwise dealing with the bardic
traditions," which, as he says, took place between the
twelfth and nineteenth centuries, when, as he also says,

a " voluminous body of traditions grew up," and that

whatever old ideas may be preserved amongst those tradi-

tions have got there rather in an accidental sort of way
than by continuous use or direct descent. The traditions,

however, though of no real authority in matters of detail,

are not without value as indications of an opinion of

very great antiquity as to the use of the ancient circles.

The number nineteen occurs at Stonehenge, Dawns
Maen, Boscawen-un, the Cosdon circle (Dartmoor), and
in the proportionate measurements of Stanton Drew. It

probably refers to the cycle of nineteen years in which the
sun and moon were thought to return to the same relative

place in the heavens, and which was known in the fourth

century B.C., if not, indeed, much earlier, in the island

described by Hecatseus, usually identified with Great
Britain. .A. L. Lewis.

35 Beddington Gardens, Wallinglon, Surrey.

I AM glad that a brief summary of the evidence for the

antiquity of the Welsh Gorsedd has interested Mr. A. L.

Lewis.
(i) The name " Druids " for the Welsh bards should

be dropped. It is retained at the Gorsedd as the name
of one of the three classes of members. There is very

little authority for calling the presiding bard arch-

druid. The proper name is Priv-vardd, Chief Bard. Let
" Druids " and " Druidism " remain as general terms for

the use of the " pre-historian." The Welsh bards insist

on a grander name, Gorsedd Bcirdd Ynys Prydain, the

high court of the bards of the Isle of Britain.

(2) -As to the May year, it has not become obsolete in

Wales. There is practically no other in our ancient

literature. Its omission from the conventional Gorsedd
instructions, while it is everywhere present in the bardic

traditions with that exception, is, I think, due to monastic

influence. The Church year became solstitial. The bards
fraternised with the monks, and Gorsedds were held in

chapter-houses and churches. One result was that the

bards adopted the festival year as fixed by the Church, so

that the favourite time for a Gorsedd was neither solstitial

nor agricultural, but such a time as Whitsuntide. This,

the only serious meddling with the traditions that I can

find, was done, say, about the twelfth century, when the

Cistercian monks of Margam, Glam., where the Gorsedd
traditions were chiefly preserved, found a new use for the

Gorsedd, as a model for the round or polygonal chapter-

house.

(3) It is not likely that a stone circle can be found

exactlv like a Welsh Gorsedd. In the earliest traditions,

like those of the oldest Mabinogion, we seem to find the

temple observatory in actual use, say, by the Druids; but,

speaking generally, in the Gorsedd traditions themselves it

is only a matter of minor importance, preserved as welt

as such a comparatively useless thing could be for the

sake of some sacred associations. Modern bards do not

understand the plans they have preserved. When a new
Gorsedd is set up, no account is taken of the height of the

horizon in the direction of the sunrise stones, a matter of

much importance to the builders of the megalilhic monu-
ments. The bards have religiously preserved the general

plan. .At some point of time, when it was deemed neces-

sarv to preserve such a thing after it had ceased to be of

practical use, the bards did better than copying any in-

dividual monument, which, as a rule, gives only one

decisive sight-line to sunrise or sunset. They set up a

complete almanac in stone. The perfect plan I have

directed attention to (Nature, May 2) presents sight-lines

to the quarter days of both the solstitial and May years.

.As the individual monument is usually oriented to some
one festival day, uniformity in detail is not to be looked

for. The Gorsedd presents in one plan the combined sun-

rise sight-lines of all the circles in fair preservation that

have been astronomicallv surveyed.
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(4) The form of the central stone is immaterial in dis-

cussing the plan. At a temple observatory, what was
chiefly necessary was to mark the exact centre of the

circle. Where no " cove " was erected, an upright stone

would suit well. Where neither was present, the priest-

astronomer would simply stand on the spot to make his

observations. The present fashion of placing a large

boulder on the flat in the centre of the Gorsedd seems
reminiscent of both the " cove " and the later kist.

(5)
" Myfyr Morganwg " is only to be followed so far

as he can produce some earlier authority. He tried to mix
the contents of the " Asiatic Researches " with those of

Welsh tradition. I have before me a plan of the Ponty-

pridd circle, published in the second quarter of the last

century, in which the three station stones, or sunrise

stones^ form alignments to the equinox. May, and

November.
(6) The bards were not allowed to sit in a Gorsedd

;

they were to stand uncovered, head and feet.

(7) I did not mean that the process of " re-codifying or

otherwise dealing with the bardic traditions " was in

operation only from the twelfth to the nineteenth century.

It seems very likely that there was a larger body of

Gorsedd traditions known in the twelfth century than

we find at any subsequent period. Again, I applied

the epithet " voluminous " to the whole stock of printed

and manuscript materials on the subject still extant. They
have " grown," not to any large ex-

tent by addition or accretion, but by

the multiplication of versions or recen-

sions of what was recited at the

Gorsedd meetings, as was the fixed

rule. There is much work to be done
by way of collating these recensions.

I have an impression that the recital

of the Gorsedd traditions proper would
not have occupied a longer time than

an old-time sermon. The only con-

siderable additions concern the rules of

poetry. There is no evidence, except

the indirect evidence respecting the

solstitial year, that the conventional in-

structions about the Gorsedd circle itself

have been subjected to any revision.

This is distinctly stated to be a matter
of minor importance—the circle with
its ceremonies. The following words,

translated from a Welsh extract from
an old book at Raglan Castle, before

that place was destroyed by Cromwell's
fortes, shows the attitude of the bards
towards the subject here under dis-

cussion :

—

" Now follows an account of things that appertain to

institutional ceremonies, and that accord with the reason
and inherence observable in the reminiscence and customs
of the bards of the Island of Britain ; but which, never-

theless, are not considered as indispensably requisite parts

of the system : because every truth and knowledge—every
recollection and intention—as well as every art and
science, may be acquired without them :—still they

corroborate and illustrate reminiscences and primary
regulations ; for which reason, it is deemed laudable to

perpetuate them in memory and usage ; especially as they

comprise the ancient forms transmitted, by the retentive

memory of Gorsedd " (" lolo MSS.," p. 445).
Then the scribe begins the list of non-essentials as

follows :

—" It is an institutional usage to form a con-
ventional circle of stones, on the summit of some con-
spicuous ground," and he gives complete details. This is

not the tone of a scribe who was conscious of any weak-
ness in the traditional account.

I take no serious exception to anything that Mr. Lewis
says. He has himself furnished very valuable data for

this inquiry. But a better theory than an " accidental
sort of way " must be found to explain highly finished

and polished statements which, like pebbles in glacial

drift, speak of the remotest origin.

John Griffith.
I.langynvvyd, Glam.
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MARINE ZOOLOGY AT THE CAPE.'

THE third volume of reports on the Cape marine
fauna contains ten papers published between

1904 and 1905. Of these memoirs, two, dealing with

eighteen new species of fish and the development of

South African fishes, are by Dr. Gilchrist, to whose
enterprise and ability these sustained and extended

investigations of the resources of the Cape seas are

largely due. In this work he has been ably seconded

by European colleagues. Prof. Mcintosh contributes

two papers on the polychjet annelids ; Prof. Hickson
a second report on the Alcyonaria; Prof. Jeffrey Bell

three contributions, dealing respectively with the

echinoid, asteroid, and ophiuroid echinoderms ; Mr.
Stanley Gardiner publishes a careful study of the

turbinolid corals; and Prof. Cleve submits a first

instalment of a study of the South African marinr
plankton.

Dr. Gilchrist's second contribution to a knowledge
of the life-histories of the Cape fish contains several

matters of interest, although lie has only succeeded

in referring nine of the eighteen stages or eggs he
describes to known species. The development of the

saury-pike (Scoiiibrcsox saiiriis) is worth noticing for

Fig. r.— CyttOi I Boops, ng. eb sp. Frc : Investigations in South Africa.'

two reasons. In the first place, the young fish before

hatching keeps up a rapid and almost constant move-
ment of one pectoral fin, and when hatched, keeping
its tail well submerged, it skims the surface with its

mouth as if in search of food. The second peculiarity

of the saury, if well founded, is of greater interest,

and consists' in the presence of blue pigment arranged

in chromatophores, massively developed on the dorsal

surface and sparsely below. The presence of an in-

dubitable blue pigment concentrated in cellular

elements is probably a new fact in animal coloration,

and one that suggests how wide a field of investi-

gation is afforded by the phenomena of pigmentation

in fish. Another noteworthy feature of this article is

the account of cannibalism prevalent among the un-

born voung of Cataelyx inessieri. It appears that

this deep-sea fish is viviparous. In the one case de-

scribed, the right ovary consisted of a mass of un-

developed bright red eggs with a single larva coiled

up in a dense mucous substance, whilst the left ovary

contained seven larva; also strongly flexed and
embedded in mucus. When these were detached it

I Cape of Good Hone, Department of Agriculture. "Marine In»e«lea-

tions in South .^ftic.i." Vol. ni. Pp. 269+ 45 P'atei. (Cape Town : The
Cn/ie Times, Ltd., 1505.)
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was found that in one case the larva had swallowed
a smaller one, and that the others had partially
digested their younger fellows. Further details of
this habit are promised.
The papers on Polychaets are of interest, chiefly as

affording further confirmation of the prevalence of
European forms, and even of their parasites, in South
.African waters. I lie luminous Chsetopterus, for ex-
ample, that occurs on the Devonshire coast ana
among the Channel Islands, is found between tide-
marks in False Bav and .Simon's Bay at the Cape.
Many of our commonest littoral annelids are found
under similar conditions on the shores of these bavs.
Fifteen out of the thirty-eight species here described
are British, and the majority of the remainder are
closely allied replacing forms. Where the agreement
is so close it is rather curious to note that no mention
is made of the presence of the common lugworm of
of its allies.

Prof. Hickson's paper on the .-Mcyonaria is a con-

'^a I

Fig. 2.—Platopkrys dnnorpiiu^, n. -p. Upper figure, male ; lower, female.

From "Marme Investigations in South Africa."

tinuation of his previous work on this branch of the

Cape fauna. It contains, amongst other matter, de-
scriptions of a new family, two new genera, and four

new species. The new family, Malacogorgiidae, is

remarkable as comprising Gorgonians, or sea-fans,

without any calcareous structures. Of more general
interest is the combination of local and of widely
diffused corals that occur in the Cape waters. .^ii

least six peculiar Cape species, belonging to four

genera, are now known, one of which, Alcyonium
purpiirt'um, is impregnated by a soluble purple pig-

ment which deserves fuller investigation. On the

other hand, the affinities of the members of the group
in this region with .\tlantic, Indian, and even
Antarctic Alcyonaria are clearly indicated. U'e may
expect a further investigation of these difficult

problems of distribution from the distinguished author
of this work.
The remaining papers can onlv be briefly sum-
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marised. Mr. Stanley Gardiner's work on corals is

of that high standard to which his previous papers
have accustomed us. It is based on a large series of
comparisons, and is executed in the most careful and
thoughtful manner, both as regards the skeletal and
malacological characters. Prof. Jeffrey Bell reports
the discoverv of the echinid Palaeolampas in a living
state.

The plankton investigations by Cleve is a most
useful summary of the distribution of the Copepoda
found in South African seas, and also gives the per-
centage of this fauna that extends northwards, the

result showing that in Mediterranean waters the per-

centage reaches more than 70, thus supporting the
view enunciated by Cleve that the waters of the

north temperate .Atlantic " originate not from the

Gulf Stream, but from the Benguela current, which
is supposed to pass as an under-current below the

waters of the Tropical .Atlantic." Finally, a word
of praise must be added for the forty-five excellent

plates that adorn this work.

REFORM IX RVRAL EDUCATION.
'T'HE Gloucester conference on rural education in

•' IQ04 directed public attention to the need for

adapting rural education to rural requirements.

Several countv education authorities have since insti-

tuted inquiries into the subject, chambers of agricul-

ture have passed resolutions, and now the County
Councils .Association, through its Rural Education

Sub-committee, has published a " Memorandum as

to certain subjects suitable for the upper standards of

elementary schools, and for evening schools in rural

districts." This memorandum is worthy of careful

examination. The case for reform may first be briefly

stated.

It is a disturbing thought that during the past half-

centurv scientific method has largely disappeared from

rural elementarv education. The child, whose educa-

tion chieflv consisted in learning from what he saw
and did iii the field, sheepfold and farmstead, grew

into a man who, though his range of view was
limited, possessed a remarkable store of accurate first-

hand knowledge upon those things which concerned

his work in life. With the introduction of a system

of compulsorv schooling, in which knowledge was

principallv g.-nined from" the lips of the teacher, the

scientific method of basing knowledge on individual

experience largelv disappeared. Now faculties, while

easilv developed in children, as easily become atrophied

through disuse, and, under the present system, it is

too often the case that lads as they leave school have

neither the power of intellieent observation which is

e.;sentinl to success in rural industry, nor have they

acquired an interest in country things. In the absence

of such interests, the amusements of a town prove an

irresistible attraction, .-nd this, it is believed, has been

one of the factors in bringing about rural depopula-

tion and the scarcitv of skilled men on the farm-,

while at the .same time we meet in every London

street with able-bodied out-of-works.

In the memorandum of the County Councils .As-

sociation, nothing is said about less schooling, but the

guiding principle in all the subjects of the curriculum

is to be to ;-•/ surrouncl!n_i;s teach, and thus to put

back scientific method into rural education. Geo-

graphy and historv are to be based on the physical

features of, or the events associated with, the neigh-

bourhood. In arithmetic, out-of-door measurement of

land, crops, stacks, and cisterns is to be introduced.

School-gardening is to be regarded not merely as

instruction in the operations of gardening, but as a

study of the growth of crops in relation to the soil.
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Thus, although no leaching of agriculture is to be
introduced, partly perhaps because the teachers are
not qualified to teach it, partly because it would be
waste of time to those boys who do not afterwards
follow agricultural pursuits, still knowledge of sur-
roundings is being acquired, habits of intelligent ob-
servation are being cultivated, and every subject of the
school curriculum is acquiring a reality which no oral
teaching could ever give it, and which must render
the education a better training for life, whatever the
after careers of the lads may be.

But while agriculture is not taught, it is notice-
able that in the study of surroundings such subjects
are suggested as will yield knowledge that is useful
to the farmer or farm-hand. For example, the boys
are to collect the field and garden weeds, and study
their root systems and time of seeding with the view
of learning the reasons for their abundance and the best
means of dealing with them. From the point of view
of cultivating intelligent observation, such an exercise
is as good as one that has no utilitarian bearing, and
it has this additional value, that the boys learn to

apply their knowledge to the practical purposes of

rural life.

This idea of purpose is kept prominently in view in

all the subjects named in the memorandum. Manual
work naturally takes an important place, for it is as
necessary to cultivate the habit of manual work in

childhood as it is the habit of intelligent observation,
and its neglect has been another factor in the pre-
ference shown by lads after leaving school for non-
rural employment, and therefore in rural depopula-
tion. But, again, the manual work is to have pur-
pose. The woodwork is to be directed to making
useful things, the gardening to growing useful vege-
tables, and thus the boys' hearts, as well as their

heads and hands, become impressed into their educa-
tion.

One omission is noticeable—that the teaching of
science finds no place in the suggestions. But to ac-
quire a scientific habit of mind, the study of a science
is certainly not necessary, nor even perhaps desirable,

for children of twelve and thirteen. It is nature-
study rather than the study of a natural science that is

advocated, for while the correlation of a number of

facts or phenomena of the same kind is likely to

weary children, the coordination of one fact or pheno-
menon with others of a different order stimulates their

interest and widens their outlook, and permits more
readily of application to the purposes of dailv life.

The memorandum is followed by a series of " sug-
gestions for the encouragement of rural education."
These include the establishment of junior naturalist

societies and boys' agricultural clubs, nature-study
exhibitions, and school museums of local natural
history, together with a suggestion that facilities

should be provided for the training of teachers in rural

subjects.

LANDSCAPE PROTECTION IN GERMANY.
A N abstract of a lecture delivered on October i,

^*- 1906, at Munich, at the annual meeting of the
" Heimatschutz " League, by Prof. H. Conwentz, was
recently published in pamphlet form. It deals with
what has been done in Germany, and more es-

pecially in Bavaria, for the preservation of the forests,

of bird and plant life, and of the beauty of the land-
scape in general.
E\en so far back as 1S03 a private property near

the town of Bamberg, in Bavaria, was bought up
by the State, and turned into a people's park. .At

one time the banks of the Danube were gradually
becoming disfigured by large quantities of stone beinc.;
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taken away ; it was then determined that the stone for

public buildings should be obtained from those quarries
which did not interfere with the landscape.

In 1S41 an order was issued which dealt more
especially with the trees. By it it was made almost
impossible to remove or alter the existing avenues in

the streets ; further, oaks, elms, and beeches were
specially to be looked after, and also any trees con-
nected with history or legends. By the Bavarian
forest-law of 1S52, private as well as public forests

came under State superintendence.
About 1902 an order was circulated that for the

welfare and the increase of birds, hedges and bushes
should be planted, or existing ones looked after.

Moreover, uncommon birds were to be particularly

safeguarded and spared, as complaints had been forth-

coming that their number was decreasing.

Similarly, orders were issued for the preservation of
certain local plants which were threatened with ex-

tinction in the neighbourhood of Garmisch.
In several cases, telephone wires have been laid

underground, and in Saxony a certain proposed
mountain-railway was not built in order not to spoil

the view.
More recently, we find that in Prussia similar re-

gulations have come into existence. There in 1903
a law was passed forbidding the disfigurement of pro-

vincial neighbourhoods by advertisements. The
author directs attention to the fact that other countries

might profit by obtaining such a law. How beneficial

such a one would be to this country !

Further, we find that Saxony, Baden, Hesse, and
Weimar have all adopted, in one respect or another,

the same precautions.
Before concluding, the author points out how

London has led the wav in the matter of commons
and of retaining woods in its more distant environs,

referring more especially to Epping Forest.

SIR JOSEPH FAYRER. BART., K.C.S.I., F.R.S.

ON Tuesday, Mav 21, Sir Joseph Fayrer died. He
was born on IDecember 6, 1824, and he died full

of fears and full of honours, for he was honorary
physician (military) and physician extraordinary to

the King, honorary physician to her late Majesty
Queen Victoria, M.D. and LL.D. of various uni-

versities, and fellow of many learned societies. Yet
all his honours were richly deserved, and he bore them
with the most unassuming modesty. Many men are

acquainted with jj.irts of his work, but very few know
the whole. When Huxley died, a wail of grief went
up from the scientific world, but many people are
unaware that but for Fayrer the course of Huxley's
life might have been completely different, and
a great part of his scientific work might never have
been done. They were fellow students together,

Huxley being senior by a year, though Fayrer was
actually older by a few months. When Huxley had
finished his medical studies he was, as he himself
says in the autobiographical sketch prefixed to his

essays, wondering what he should do to meet the

imperative necessity of earning his own bread, when
Favrer suggested that he should enter the naval

medical service. He did so, and after a few months
at Haslar he went on his famous voyage on the

Rattlcmake, and thus began his scientific career.

The attraction which drew Fayrer and Huxley together

and led to their close friendship was the great likeness

between them in many respects. It has been said

that in every human face a resemblance may be traced

to some animal, and this was markedly so both in

Huxlev and Fayrer. Especially in his later years

Huxlev's face and head suggested that of a lion,.

i
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while Fayrer's large, open forehead and calm expres-
sion reminded me of an elephant, and one could
hardly look at him without thinking how rightly the
Hindoos have chosen an elephant's head for their god
of wisdom. Both men were alike in the stern up-
rightness of their characters, in the extent of their
knowledge and the wideness of their interests, in

the clearness of their views, the correctness of their

decisions, their absolute fearlessness, their prompt
and energetic action, their firm determination to carry
out what they thought right, in their tenacity of pur-
pose, in a certain impatience of opposition, and in

their great success in overcoming it. .'\ssociated with
these qualities which compelled admiration were
an extraordinary kindness and tenderness of heart
which gained the affection of all who knew them.

It is not so easy to draw a comparison between their

intellectual powers, because their spheres of activity

were so v'ery difTerent. Huxley's life was passed in

the pursuit and teaching of science and philosophy

;

Fayrer's scientific work was done in the short in-

tervals of time that he could snatch from the pressure
of other occupations, ^^'hile Huxlev w-as on board the
Rtittlesnake, Fayrer was engaged in amputating
limbs and treating gunshot wounds in the insurrec-

tion at Palermo, and narrowly escaped death at the

siege of Rome by the French. Between such occu-
pations, however, he managed to learn sufficient

Italian to pass the examinations and obtain the degree
of M.D. in the University of Rome, perhaps the only
doctor not a Roman Catholic who ever did so.

Before his friend Huxley had come back from his

voyage, Fayrer went out to India, and again saw-

active service in the Burmese war. During this war
he distinguished himself so highly that the Governor-
General appointed him residency surgeon at Luck-
now, the best appointment at his disposal, as a reward
for his services.

In order to carrv on his work he had to learn

Hindostani and Persian, and in addition to all his

medical work he had to conduct a great deal of the

correspondence between the British Government and
the King of Oude. When the Indian Mutiny broke
out, Fayrer's house in Lucknow was one of the most
exposed to the enemv's attack, and he himself took

an active part in the defence of the town as well as

attending to all the medical and surgical work w'hich

disease from insanitrirv conditions, unsuitable food

and the wounds by shot and shell caused amongst the

besieged.

Broken in health, Fayrer returned to England after

the Mutiny, but instead of remaining idle he went
to Edinburgh, worked at the university, passed his

examinations, and received the degree of M.D. He
then returned to India, where he became professor of

surgery in Calcutta.
In 1S70 he went with the Duke of Edinburgh on

his travels in India, and in 1875 accompanied the

King, who was then Prince of Wales, to India. He
was a keen sportsman, and was fond of zoology, and
in 1867, when president of the .Asiatic Society of

Bengal, he proposed to found a Zoological Gardens
in Calcutta, a proposition which, after some years,

was carried into effect. He also proposed an

ethnological investigation of the races of India, but

this was never fullv carried out.

Much of his time was taken up by pathological

investigation and sanitary work, but the research in

which he took the greatest interest was his zoological

work on the snakes of India and his physiological

investigation into the action of their venom. It was
during this investigation that he fii-st tried the effect

of various antidotes, one of which, permanganate of

potash, is now beginning to be used in such a way
as to preserve life in cases of snake bite which would
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otherwise have been fatal. The difficulties under
which his scientific work was carried out are shown
by the fact that he had often to leave an experiment
of this kind in order to attend to his hospital' work,
and that while there amputating a limb or per-
forming some other operation his mind would be
disturbed by anxiety regarding the condition of his

private patients, who were anxiously waiting for him.
But for Fayrer's extensive knowledge and firm de-

decision in difficult circumstances, the Prince of

Wales, with whom he w'as travelling, might possibly

have been induced by the earnest entreaties of various
personages to visit infected places, with the probable
result that cholera might have spread over large dis-

tricts of India, and that our King might never have
returned from his visit to that part of his Empire.
Not only do scientific men owe a great debt to

Fayrer for his own contributions to science and for

the bias he gave to Huxley's life, but also for the

care which he took of our King's life and the benefits

which its preservation has conferred upon the Empire.
.At Fayrer's funeral one of the wreaths bore the

gracious inscription,
" For .\uld Lang .Syne from Edward VII."

L.AUDER BrCNTON.

SIR DIETRICH BRAXDIS, K.C.I.E., F.R.S.

BY the death of Sir Dietrich Brandis, which oc-

curred at Bonn on May 2S, a man of world-wide

renown has been removed. Brandis was born on

.April I, 1824, at Bonn, being the son of Dr. Christian

Brandis, professor of philosophy in Bonn University.

As a boy he followed his father to Greece, where lie

spent several years. On his return to Germany he

was educated at the Universities of Copenhagen,
Gottingcn, and Bonn. He became, in 1S49, lecturer

(Privai-docent) on botany at Bonn. In 1854 he

married a daughter of Dr. Marshman, of Bengal.

This happened to be the turning-point in his career.

.After the occupation of the province of Pegu in

Burma, Lord Dalhousie was looking for a man to

take charge of the important teak forests of that

province, when his attention was directed to Brandis

by the latter's brother-in-law, General Sir Henry
Havelock. Lord Dalhousie wrote to Brandis that if he

would come to India he would be appointed superin-

tendent of the Pegu teak forests. The offer was
accepted, and Brandis landed at Calcutta in 1856.

He explained his views to Lord Dalhousie, who, in

taking leave of him, said, " Dr. Brandis, if you carry

out the scheme which you have explained to me, you

will confer a great benefit upon this country."

Brandis never saw Lord Dalhousie again, but his

parting words remained with him throughout his

service. Brandis set to work to save the Burma teak

forests, in which endeavour he had the full support of

Major (afterwards Sir .Arthur) Phayre. .After a long-

continued struggle the forests were placed under

systematic management, and they, with the forests of

Upper Burma, are now the chief supply of teak

timber to the world.

In 1862, Brandis was called to Simla, at the sugges-

tion, it is believed, of Dr. Cleghorn, one of the prin-

cipal pioneers of forest conservancy in India, to advise

the Government of India on forest matters in other

provinces, and in 1S64 he was appointed the first

Inspector-General of Forests to the Government of

India. He then set to work to introduce systematic

forest management throughout India. A regular de-

partment was established and a forest law passed.

Brandis travelled from one end of the Bengal Presi-

dency to the other, advising and organising the

department. He also visited Bombay twice, and
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spent two years (1S81-3) in Madras. The department

thus created has prown until it has now an area of

J39,ooo square miles, equal to twice the area of Great

Britain and Ireland, under its management.
When Brandis first started operations he had to do

with what staff he could lay his hands on ; but he

determined to obtain one fit to deal with the require-

ments of the case. In 1866, while on sick leave in

England, he obtained the sanction of the late Lord

Salisbury, then .Secretary of State for India, to train

young Englishmen in Continental forest schools, and
under this scheme a number of highly qualified

foresters have been sent to India. The training at

Continental forest schools was subsequently supplanted

by that at Coopers Hill College, and now at the

University of O.xford.

But Brandis went a step further. In 1878 he

started a forest school at Dehra Dun for the training

of natives of India, which has now been raised to

the rank of "The Imperial Indian Forest College,"

and sends annually from forty to fifty trained execu-

tive officers into the service.

By these means a trained staff of 200 Englishmen
have been obtained, who control the operations of the

forest department, assisted by about 11,000 native

officials of various grades. The results are most
gratifying. The supply of timber, firewood, grass,

and other produce for the teeming millions of India

has been placed on a satisfactory footing, while the

net revenue from the forests has risen from 40,000/.

in 1864 to 660,000/. in 1004, although produce valued

at a similar sum is given free to the people of the

country.
During his career in India Brandis wrote an endless

number of reports, and in 1874 he brought out the
" Forest Flora of North-west and Central India." a

work which was so highly thought of by Sir Joseph
Hooker and others that he was made a Fellow of the

Royal .Societv in 1875. It may not be generally known
that Brandis was the first who compiled a rainfall

map of India; it has been improved since, but as

regards the main points it holds good to this day.

Brandis retired from the Indian service in 1883, at

the age of fiftv-nine years ; but he continued to devote

himself to the advancement of forest conservancy in

India, by articles and letters of advice to his friends

in India. From 1888 to i8q6 he superintended the

practical instruction in Germany of the Coopers Hill

forest students.

The last eight years of his life he devoted to the

writing of a general Indian forest flora, which he
published in 1906 under the title of " Indian Trees,"

a monumental work, which is likelv to be the stand-

ing book of reference on the subject for another
generation. .Scarcely had he completed this when he
fell ill, and he never rose from his sick bed. He was
made a CLE. in 1876, and a K.C.I.E. in 1887.

It should not be omitted to mention that Brandis
had a great share in the development of forest con-

servancy in the LTnited Slates. He guided the studies

of quite a number of young ."Xmericans, who have since

established a great department in the L'nited States.

His influence in this respect has been so great that

President Roosevelt presented him with his picture

and the following dedication :
—" To .Sir Dietrich

Brandis in high appreciation of his services to forestry

in the l'nited .Slates, from Theodore Roosevelt."
.Apart from India and the United States, Brandis's

action has been felt in almost all parts of the British

Empire, including these islands. He has left his

mark upon every continent of the earth ; at any rate,

his name will go to posterity as the father of system-
atic forest management in the British Empire.

W. SCHLICH.
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We regret to Icarii that Dr. Maxwell T. Masters,

F.R..S., who.se writings on botanical and horticultural

subjects are familiar to many readers of Nature, died on

May 30 at seventy-four years of age.

Thk annual conversazione of the Institution of Electrical

Engineers will be held at the Natural History Museum,
Cromwell Road, on Tuesday evening, June 18.

Dr. W. .S. Bruck and the remainder of his stall, who
are starting on an expedition to the Arctic, have left

Edinburgh for Spitsbergen. The expedition will finally be

relieved and brought back to Europe by the Prince of

.Monaco on board his yacht the Princess Alice.

Prof. Paul Emrlicii will deliver the second and third

of his series of Harben lectures of the Royal Institute of

Public Health on Friday, June 7, and Tuesday, June 11.

The subject of the lectures is " Experimental Researches

on .Specific Therapeutics," and they will be delivered at the

Rnyal Medico-Chirurgical Society, 20 Hanover Square, al

5 p.m. on each day.

(iiLnKRT White's autograph manuscript of his " Natural

History and .\nliquities of Selborne," in Iho form of letters

to Thomas Pennant and Daines Barringlon, and arranged

in a folio volume, will be sold by Messrs. Sotheby on

July I. The MS. remained in the possession of the

author's descendants until 1S95, when it was sold at

Sotheby's and acquired by the present owner, Mr. Stuart

M. Samuel, M.P.

The council of the .Society of Arts, with the approval of

His Royal Highness the Prince of Wales, its president,

has awarded the .Albert medal of the society for the current

year to the Earl of Cromer " In recognition of his pre-

eminent public services in Egypt, where he has imparted

security to the relations of this country with the East,

has established justice, restored order and prosperity, and,

by the iiiitialion of great works, has opened up new fields

for enterprise."

At a meeting of ihe Corporation of the City of London

on May 30, the Lord Mayor presiding, it was decided

unanimously to present the freedom of Ihe City to Lord

Lister and the Ear! of Cromer. Mr. .Alderman Alliston, in

moving that the honorary freedom of the City be presented

to Lord Lister in a gold box, in recognition of his eminence

as a surgeon and the invaluable services he has rendered

to humanity by the discovery of the antiseptic system, re-

marked that more than one hundred years have elapsed

since the Court bestowed the freedom of the City on a

member of the medical or surgical profession. The last

was that given to Edward Jenner, the discoverer of vaccin-

ation, in 1803. Since then the Corporation has welcomed

Royal personages, great warriors, eminent statesmen, and

others, but the still small voice of the personal ills that

flesh is heir to

—

their amelioration and remedy—have, Mr.

-Mliston pointed out, somewhat escaped the City's notice.

The deficiency is now to be rectified, and the City Lands

Committee has been empowered to make the necessary

arrangements for the presentation of the freedom to Lord

Lister at an early date.

Os .August 15, weather permitting, the inlernational

laboratory for Alpine investigations, at the Col d'Olen,

on Monte Rosa, will be formally opened. In two articles

contributed by the late Sir Michael Foster to Nature (vol.

Ixv., p. 568, and vol. Ixxi., p. 443), he described the labor-

atory established on the Gnifetti peak of Monte Rosa, at
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an altitude of 45IH) motres, and referred to the valuable

researches at high altitudes carried on in connection with

it. The supplementary laboratory shortly to be opened is

at an altitude of 3000 metres, and will therefore permit

work to be carried on for longer periods and under less

diflicult conditions than at the higher Gnifetti laboratory.

The new building provides accommodation for work in

botany, bacteriology, zoology, physiology, terrestrial physics,

and meteorology, including material and instruments

usually required for investigations at high altitudes.

Eighteen investigators can find places in the laboratory,

and two of these places are for British men of science.

Prof. A. Mosso, Turin, to whose zeal and activity the

laboratories largely owe their existence, will give further

particulars concerning the conditions under which places

in them can be secured by investigators desiring to study

physiological and other problems in the High Alps.

Plans have been perfected recently, we learn from

Science, for a detailed and systematic investigation of the

Atlantic and Gulf Coastal Plain stratigraphy and palae-

ontology. Several State surveys, including those of North

Carolina, Georgia, Alabama, and Mississippi, will act in

cooperation with the United States Geological Survey.

The aim of the work is to determine the extent of the

fubdivisions recognised in New Jersey and Maryland on

the north and Alabama on the south, to determine their

relations to one another, and in general to establish satis-

factory correlations throughout the district between the

Potomac and the Mississippi River. Economic studies,

especially on the phosphates, will also be made. The

supervision of the work rests with a board of geologists,

consisting of the State geologists in the Coastal Plain

districts and the chief geologist and chief hydrographer

of the national survey. Dr. W. B. Clark being chairman.

The field work is in charge of Mr. M. L. Fuller, who will

put seven parties into the field during the summer. It is

hoped to complete the investigation in Virginia, North

Carolina, South Carolina, and Florida within a year,

while the work in the remaining States will be finished in

noS and 1909.

The closing sitting of the International Association of

.Academies was held on June 2. An article upon this third

general assembly appeared in last week's Nature (p. 105)

;

rnd the Vienna correspondent of the Times gives, in

Tuesday's issue, a short account of the proceedings, from

which the following report of progress has been derived :

—

The next meeting will be held in Rome three years hence,

and the management of the association during the interval

will devolve upon the Accademia dei Lincei. The associ-

ation has agreed to the issue of a complete and authentic

edition of the works of Leibnitz, both the mathematical

and the philosophical departments of the association

recognising its desirability. Notable progress was reported

in the preparation of the great Encyclopaedia of Islam, of

which Prof, de Goeic, of Leyden, laid before the meeting

the first section in three languages—English, French, and

German. The ideas of forming a Corpus of Greek docu-

ments and a Corpus Medicorum Antiquorum are taking

practical shape. The Belgian Government has announced

its intention of subsidising the scheme for an international

bibliography of historical and philosophical subjects, and

it is hoped that support will also be forthcoming from

England and America. The proposal that the association

should choose an international auxiliary language, such as

Esperanto, for use in the communications between members

was negatived by twelve votes to eight. The inembers of

the association are gratified by the reception accorded to
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each of thein personally by the Emperor Francis Joseph,

and express warm gratitude for the hospitality extended

to them by the Vienna Academy and by the Austrian

authorities.

The accounts which have been published in the Press,

through Reuter's Agency, of the expedition of Dr. A. F. R.

VVollaston to the Ruwenzori region give a terrible picture

of the ravages of sleeping sickness. In the Manyuema

country the sights are described as being fearful, with

people dead and dying on the roadside, as it is the custom

of those people to turn out stricken natives to die. A
similar custom prevails in Uganda, and is inspired by the

belief, firmly held by the natives, that persons affected with

sleeping sickness are infectious to others living with them.

Scientific investigations into the mode of transmission have .

so far demonstrated, however, only one means of convey-

ing the infection, namely, by the intermediary of tsetse-

flies {Glossina palpalis. also G. fiisca, fide Kochl. But

since the flv has only been shown to transmit the disease

by the direct method, that is to say, by taking up into

its proboscis from sick persons the parasites which cause

the disease, and inoculating them directly into healthy

subjects, it seems at least within the bounds of possibility

that other biting parasites, such as fleas or lice, inight be

able to do the same thing. Moreover, in a paper read

before the Royal Society last November, Prof. E. A.

Minchin suggested the possible occurrence of a mode of

infection which he has termed contaminative, to contrast it

with the ordinary inoculative method (sec N.ature,

December 27, 1906, vol. Ixxv., p. 214). These suggestions,

if confirmed, would account for the native theory of in-

fection. On the other hand, no patient has ever yet been

found to be infectious when removed to a healthy region

from one where sleeping sickness is rife. It is evident,

however, that the etiology of sleeping sickness is a subject

which has not been exhausted, since there are several

possibilities which require definite proof or disproof.

The first part of vol. xxix. of Notes from the Leyden

Museum is entirely devoted to descriptive zoology, and

therefore mainly interesting to specialists. Reference may,

however, be made to the description, by Dr. Jentink, of a

new bat of the genus Taphozous from Batavia, which, in

the possession of a wing-pouch and a gular sac, approxi-

mates to the rare T. longimanus of India.

In the course of an editorial note in reference to the

photograph of the skull of a hippopotamus which forms

the frontispiece to the April number of the (Haslemere)

Musciim Gazette, it is stated that " the hippopotamus has

its nearest British alliance in the pig, but unlike the latter,

it has four toes." We are led to wonder how many digits

the editor considers a pig to possess. We are also sur-

prised to learn (p. 564) that Proechidna takes the place in

New Guinea of Echidna in .\ustralia, seeing that zoologists

recognise a local race of the latter from Port Moresby.

As to the list of mammalian names on p. 569, perhaps the

less said the better.

The structure and physiology of the male generative

organs of the dibranchiates forms the first part of a critical

study of cephalopod molluscs in general, by Mr. ^^

.

Marchand, of Leipzig, now in course of issue in the Zeit-

schrijt fur wisscnschaflliclie Zoologie, this instalment

appearing in vol. Ix.xxvi., part iii. As the result of his

investigations, the author concludes that modern pelagic

dibranchiates, in which the sexes are distinct, are the

descendants of non-pelagic hermaphrodite forms, with

i
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longer bodies and "shells." The question as to whether

these hypothetical ancestral types are represented by the

belemnites is discussed towards the close of the paper.

Jl'dging from the annual report for 1905-6, affairs have

not been working quite smoothly at the Indian Museum.
.K proposal has been made that the museum should be

divided into several sections (including one devoted to art),

and that the whole establishment should be presided over

by a director, who should not be a zoologist. Exception

is taken to this proposal by the superintendent of the

natural history section, who also expresses himself some-
what strongly with regard to the uses to which some of

the galleries under his charge have recently been put. " I

feel it my duty," he writes, " to record that this section

has of late been seriously embarrassed and discouraged
by a series of sudden evictions from its galleries and by
constant schemes of Museum reorganisation in which its

well-established claims, and the interests of zoology in

general, have not received sufficient consideration." The
zoological collections, with the e.xception of the insects

(which suffer from the climate), are in the main in satis-

factory condition, and have largely increased during the

period under review.

The annual return of experiments performed under the

Vivisection Act has just been issued. In all, 46,073 experi-

ments were performed by 279 licensees, of which 43,287
were of the nature of simple inoculations, hypodermic in-

jections, &c. Nearly 6000 experiments were performed for

Government departments, county councils, municipal cor-

porations, and other public health authorities; 2144 experi-

ments were performed for the Royal Commission on
Tuberculosis, 8659 for the Imperial Cancer Research Fund,

4732 for the preparation and testing of therapeutic sera
and vaccines, and 1079 for the testing and standardising
of drugs. Irregularities occurred in the case of four
licensees, the result of inadvertence or misunderstanding.
The inspectors report that they have made the usual visits

of inspection of registered places, and found the animals
suitably lodged and well cared for, and the licensees

attentive to the requirements of the Act.

\ NUMBER of excellent illustrations of Maoris and others
at the New Zealand International Exhibition are given
in the WeeWy Press (Christchurch, N.Z.) for December 12,

1906. One scries shows the "Canoe dance," in which an
elaborate story is told in pantomime by means of the poi,

a small ball of ratipo, at the end of a string of flax.

Another series deals with the Fijian fire-walkers, whose
performances were discussed in N.\ture some years ago,
and were the subject of a paper in the Proceedings of the
Victorian Branch of the Royal Geographical Society of
.•\ustralasia in 1892. There is also an excellent full-page
plate of a Fijian dancing party.

The Journal of the .•\nthropologica! Institute, vol. xxxvi.,
part ii., contains Prof. Petrie's Huxley lecture, illustrated

by twenty-eight maps, mainly of Central Europe, with an
appendix on the interpretation of curves. Mr. Torday
continues his excellent series of papers on the tribes of the
Congo, and, in collaboration with Mr. Joyce, deals with
the Bahuana. Dr. C. S. Myers publishes two parts of his
anthropometric survey of modern Egypt, treating of the
Mohammedans and comparing them with the Copts and
the " mixed " group. Mr. G. U. Yule attacks the validity
of Dr. Karl Pearson's statistical methods in cases where
ill-defined qualities, such as shades of colour, are in ques-
tion. MM. Fric and Radin deal with the Bororo of

central Brazil ; a great part of their paper is devoted to
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ornaments, weapons, and music. Other papers in this

part are by Miss Layard on the Ipswich Palaeolithic site,

and by Mr. Parkinson on the Ibos ; Major Sykes publishes

a second vocabulary of the Gipsies of Persia, giving words

from three districts for comparison with Prof, de Goeje's

Armenian and Egyptian lists. The number contains twenty

plates, which, as usual, are of a high standard, both as

regards interest and workmanship.

Those mysterious prehistoric excavations—the dene-holes

—are found in great numbers in the neighbourhood of

Bexley, some five miles from Woolwich, and in smaller

numbers near Grays, in Essex, and numerous other locali-

ties in east, south-east, south, and south-west of England.

Some recent explorations have unearthed a few more

interesting evidences of their antiquity, and thrown a

little more light on the problem of their origin. In sink-

ing a shaft at Gravesend lately, the workmen discovered

the nether cavity of a dene-hole, which had been almost

entirely filled in by subsidences. The shaft was quite

filled up, but the bee-hive chamber at the bottom is now
being cleared of rubbish, and in the sand and earth a

number of partially worked a.xe-heads of flint have been

found, together with the bones and skull of an animal,

probably a wolf, which are now being identified. The
walls are covered with pick-marks, which seem to have

been made with an instrument of either wood or bone,

possibly a pick made of an antler.

In the Biologischcs Ccntralhlatt (May i) Prof. Haber-

landt returns to his theory that the leaves of certain plants

are enabled to perceive the stimulus of light because their

epidermal cells are domed and function as lenses, whence

he calls them "ocelli," since they resemble a primitive

eye. He has somewhat modified his previous explan-

ation, as follows :— If the light falls obliquely on the leaf,

the rays act as a " tropic " or directive stimulus on the

plasma-lining of the cell, causing the leaf to turn until

it lies at right angles to the incident rays. In support of

his theory, Prof. Haberlandt demonstrated that the cells

can be prevented from functioning as lenses if the leaves

are immersed in water, because the convexity is nullified

by the water having a refractive index almost equal to

that of the cell sap ; to meet the arguments of critics he

now shows that a continuous film of water on the surface

is sufficient to prevent the leaf from turning.

An article on the liyliridisation of wild plants was con-

tributed by Prof. D. T. MacDougal to the Botanical

Gazette (January). The principal subject of examination

was the oak tree, Oiierciis heterophylla, characterised by

the veining and indentation of its leaves, that has generally

been accepted as a hybrid. The author adduces evidence

from the cultivation of seedlings in favour of regarding

the species as a hybrid between Ouercus Phellos and
Oucrcus riihra. The article is, however, more important

on account of the general remarks as to the methods of

tracing supposed hybrids. Occasionally a hybrid may be

synthctised from its supposed parents ; sometimes evidence

may be obtained from anatomical examination of the

hybrid and parents, or, as in the present case, from

cultures of the seedlings. These methods are, however,

fraught with pitfalls that are better understood since the

elaboration of the Mendelian principles.

In connection with the silting up of Karachi harbour,

Mr. G. K. Betham advances the opinion, in the Indian

Forester (March), that much advantage might be derived

from calling in the services of the forestry department.

I
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The source of the enormous deposits of sand is traced

partly to the sediment brought down by the Indus and

partlv to the drift from the littoral of Mirpur Sakro lying

to the south-oast of Karachi. While the control of the

waters of the Indus is primarily the work of the irrigation

department, it is urged that it would be possible to

reduce materially the sediment if the banks and certain

deposits, " kachas " in the upper waters were protected

bv planting with such grasses as Typlia elephantina,

Eragrostis cynosuroidcs, and Eleusine aegyptiaca. The

problem of checking the sand drift from Mirpur Sakro

is essentially one for the forester, and Mr. Betham main-

tains that, despite the want of water, it would be possible

to develop plantations of Casuarina, tamarisks, and

Agave.

Dr. N. M. Stevens, in Publication No. 36 ol the

Carnegie Institute of Washington, has given an interest-

ing account of his investigations on the so-called hetero-

chromosomes in a number of insects, especially the beetles.

These chromosomes commonly form a pair differing in

size from the rest of these nuclear bodies. One of the

pair is smaller than the other, and this may go so far

as to culminate in its entire suppression. The special

point of interest attaching to these heterochromosomes

lies in their different behaviour in the male and female

animal respectively. The female always possesses an equal

pair, and in those forms in which the small one has

entirely disappeared from the cells of the male its

surviving counterpart is still preserved in the female. A
comparison of the eggs and sperms brings out the remark-

able fact that half the eggs contain, and half quite lack,

the large chromosome, whilst similarly the sperms, four

of which are produced from each mother cell, divide the

big and little ones between them when both are present, or

they lack them altogether when they are absent from the

somatic cells of the species. Thus it comes about that on

fertilisation, on the average, half the offspring possesses,

and half are destitute of, the large chromosome. Stevens

correlates these remarkable nuclear characters with the

differentiation of sex, but exercises a judicious restraint in

forcing his conclusions. The paper contains full details,

and should be consulted by those interested in these

matters.

At the annual meeting of the American Antiquarian

Society on October 24, i<)o6. Dr. A. Lawrence Rotch read

a paper entitled " Did Benjamin Franklin Fly his Elec-

trical Kite before he Invented the Lightning Rod?" It

is generally supposed that the kite experiment led to the

invention of the rod, but Dr. Rotch's researches seem to

show that the experiment was probably performed later

than has been supposed (June, 1752), and that before then

certain buildings in Philadelphia were provided with

"points," probably as lightning conductors, and, further,

that prior to Franklin's first account of the kite experi-

ment he had drawn up precise directions for the erection

of lightning rods. These directions were printed in " Poor

Richard's (Improved) Almanac " for 1753, which was

advertised in the Pennsylvania Gazette of October 19,

1752, as being then in the press. It is admitted that

Franklin suggested the possibility of the lightning rod as

early as 1750, but the directions referred to by Dr. Rotch

and reprinted in his paper show that it was probably in-

vented about a year earlier than has been supposed.

The twenty-ninth report of the work of the Deutsche

Seewarte, Hamburg, for the year 1906, shows that, in

common with other national meteorological organisations,
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the scope of its operations is constantly increasing, with

the result that some important investigations necessarily

fall into arrear, e.g. the publication of the valuable " Daily

Synoptic Weather Charts for the North .Atlantic Ocean,"

undertalven in conjunction with the Danish Meteorological

Office, which had commenced its twentieth year at the

time of the issue of the Hamburg report for 1906. With

regard to the necessary collection of trustworthy observ-

ations at sea, we observe that the Deutsche Seewarte re-

ceived in 1906 some 1592 logs of different kinds from

Imperial and mercantile vessels, containing 3627 months'

observations. The observers are encouraged by the award

of medals and diplomas, as well as by liberal presentation

of publications. The department dealing with agricultural

meteorology has greatly enlarged the area of its work,

and issues special weather forecasts and charts in connec-

tion with that service. The important investigation 'of

the upper air by means of kites and balloons is continued

whenever practicable; 206 kite ascents were made in the

year.

In the Geological Magazine for April, Mr. G. J. Williams

discusses the geological age of the Parys Mountain,

Anglesey, and records a number of fossils recently dis-

covered in shale beds opened up by the boring of a tunnel

in the Mona Mine.

Prof. Charlotte A. Scott contributes to the .innals of

Mathematics, viii., 3, an interesting note showing how the

regular polygons of five, seven, or nine sides can be con-

structed by determining four of their vertices as the points

of intersection of a circle and a rectangular hyperbola.

In the Journal de Physique for May, M. Ch. Maurain

discusses the influence of torsion on magnetisation, and

refers to the methods adopted in order to separate the

effects of torsion from those of hysteresis. This paper may

with advantage be taken in conjunction with one by

K. Honda and T. Terada on the change of elastic con-

stants of ferromagnetics, published in the Journal of the

College of Science CTokyo), vol. xxi., art. 4.

.\n interesting paper on the genesis of mathematics is

contributed by M. Jules Sageret to the Revue scientifique

(vii., 19). The author gives a detailed account of Rouse

Ball's observations on the Rhind papyrus, and refers to

Tannery's conclusions regarding the work of the geo-

metrical schools of Thales and Pythagoras. He considers

that mathematics originated out of an empiricism which

might have attained a high stage of development before

any science came into existence, and that the fertile germ

came from certain metaphysical ideas of imagination

(shall we say intuition?) in the early ages of human

thought. The genesis of mathematics differed from that

of other sciences owing to the important part played in

the latter by experience and observation. We can only

wish that papers on the lines of M. Sageret 's appeared

more frequently in popular journals in Britain. They

would do much to remove that unpopularity of mathe-

matical study which arises from a too exclusive consider-

ation of the mere examination ideal.

In the Psychological Bulletin (iv., 4), Mr. David Coyle

contributes a note on the 'nversion of the image in vision,

and points out that the eye-movement theory of upright

vision does not necessitate the inversion of the retinal

images. In other words, an organism fitted with an eye

capable of giving an upright image would execute the same

eye-movements in turning its eye towards any definite

object. In connection with this simple result, it might

be interesting to direct attention also to the ease with
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whirh a niicroscopist can pick out diatoms under a non-

erecting microscope, where the eye-movements arc opposite

in direction to the movements of the hand, showing how
readily even the cyc-movement sense of direction can be

reversed by habit.

As interesting contribution to the study of the so-called
" addition-compounds " is contained in a paper bv L.

Mascarelli and U. Ascoli in the Ga::clta (vol. xxxvii.,

1, 125). Many aromatic nitro-compounds combine with

mercuric chloride or bromide to form " salts " analogous

to those obtained from the corresponding iodoxy derivatives.

Most of the substances formed in this way are, however,
comparatively unstable, undergoing dissociation into their

constituents in presence of the ordinary solvents ; none
of them has a true molting point. Their formation, how-
evy, is clearly demonstrated by the manner in which the

melting point of the nitro-compounds varies as the mercuric
haloid is added. The salts formed with mercuric chloride

are more easily obtained than those derived from mercuric
bromide, whilst mercuric iodide fails to give additive com-
pounds at all.

Messrs. A. Gallenkamp ami Co. have sent us a copy
of their catalogue of bacteriological and hygienic apparatus.

It forms a volume of 260 pages, is profusely illustrated,

and every piece of apparatus likely to be of use in labor-

atories of bacteriology and hygiene seems to be included.

Mr. Edward Stanford has published a second edition

of his Geological .Atlas of Great Britain and Ireland, based
on Reynolds's Geological .Atlas, which was reviewed in

Natl're on February 2, 1905 (vol. Ixxi., p. 315). The new
edition is, like its predecessor, preceded by descriptions of

the geological structure of Great Britain and its counties

and of the features observable along the principal lines of

railway. Mr. H. B. Woodward, F.R.S., the editor of the

atlas, has added to the new edition, however, a sketch of

the geological features of Ireland, its counties, and main
lines of railway, and this subject is illustrated by geo-

logical maps of the country. A full list has been appended
of the figured fossils, with indicalions of their zoological

position and range in time.

Mr. Robert Sutton has published a third edition of

Air. T. Charters White's handbook for beginners on " The
Microscope and How to Use it." Mr. Maurice Amsler
has contributed to the new edition a chapter on staining

bacteria, and the author has added a chapter on the

marine aquarium as a field for microscopical research. The
price of the new issue is 35. net.

A CLASSIFIED list of publications of the Smithsonian
Institution available for distribution as an aid to research

or study has just been published by the institution. The
list contains the titles of about one thousand papers,

memoirs, and reports upon scientific subjects, grouped, so

far as possible, according to the system of the Inter-

national Catalogue of Scientific Literature, and arranged
in each group alphabetically according to names of authors.

Many of the papers can be obtained upon application by

investigators interested in the subjects with which they

deal, and others can be purchased at a nominal price from
the Smithsonian Institution, Washington, D.C., U.S. .A.

.\notiier new edition—the fifth—of Mr. R. Kearton's
" Wild Life at Home " has been published by Messrs.

Cassell and Co.. Ltd. The increasing popularity of what
Mr. Kearton aptly calls " this new and bloodless form of

sport " is a hopeful sign, as likely to lead to an increase

of knowledge of the natural surroundings of living animals
and their characteristics in the wild state. Mr. Cherry
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Kearton's photographs are both remarkable and artistic,

and some of them provide abundant evidence that the

peaceful sportsman need not lack the excitement which

comes from danger to life and limb. The hints given how
to study and pholrgraph wild life should prove invaluable

to naturalists beginning work in this direction.

OU/f ASTRONOMICAL COLUMN.
A New Co.\iet.—.\ telegram from Kiel announces the

discovery of a thirteenth-magnitude comet by Prof.

Giacobini, at Nice, on June i.

The comet's position at loh. 54-7m. (Nice M.T.) was

R..\. = ioh. 14m. I9-7S., dec. = 4- 24° 4' 41",

very near to f Leonis.

The daily movement is given as + \° 10' in R..\. and
— 36' in declination.

Search-ephemeris for Comet 1900 III. (Giacobini).—.'\

continuation of Herr Scharbe's ephemerides for comet
1000 III., during the apparition of 1907, is given in No.

4177 (p. II, May 18) of the Astronotnische Nachrichten.

These ephemerides give the positions, for every eighth

day, from May 24 to July 27, for ten different values of

the comet's daily movement, the normal argument being

that perihelion will be passed on June S.

Comet 1905 IV.

—

A further instalment of the ephemeri^
for comet 1905 I\". is given by Prof. Weiss in No. 4177
(p. 12, Mav 18) of the Astroiioinische Nachrichten.

This comet has been under observation for nearly 2^

years, and is now so faint (mag. = 14-0 approx.) that it

will only be observed with the largest instruments. The
present ephemeris gives the position of the comet at I2h.

(M.T. Berlin) for 19070, and e.xtends from June i to

.August 12.

Discovery of a Second .Asteroid near Jupiter.—.An

investigation of the orbit of the minor planet 1007 XM,
which was discovered by Dr. Kopff at Heidelberg on
February 10, has been carried out by Dr. E. Stromgren,

and has led to the interesting result that this asteroid

is similar to (58S) [1906 T.G.] in that its abnormally great

aphelion distance lies in the immediate neighbourhood of

Jupiter's orbit. The elements, derived from observations

made on February 10, March 11 and 21, and .April 12 and
16, are as follows :

—

Epoch 1907 Fchniary 100 (M.T. Berlin).

M = 335 47 12-3 (p~2'' 8' 23" -6

c»=i83 51 51-9
"I

M = 292" 584
fl=34' 58 2i-g -I907'0 log ^ = 0722504
/= 18 7 16 9 I

From the above it is seen that the length of the semi-

major axis of this planet's orbit is roughly 5-28 astro-

nomical units, that of Jupiter being 520.
This discovery of a second asteroid near Jupiter raises

the question as to whether we are just discovering a

hitherto unknown group of minor planets which for ages
has been retained bv the major planet in the neighbour-
hood of his orbit, or are dealing with the harbingers
of an extension of the system of minor planets. The
importance of answering this question is a further justifi-

cation for vigorously prosecuting the apparently endless

business of asteroid discovery (^Astroiiomische Nachrichten,
No. 4177, p. 13, Mav 18).

The Eclipse of Janiakv 14, 1007.—The ofificial report of

.M. Milan Stefanilv's expedition to Ura-Tjnbe (Russian
Turkestan) to observe the total eclipse of the sun which
took place on January 14 is published in the Comptes
rendus for May 13. His intended observations—like those

of MM. Belopolsky, Hansky, and Wittram, who occupied

the same station—were prevented by a snowstorm, which
commenced on the eve of the eclipse and continued with-

out interruption until the evening of January 15. The
crescent sun was glimpsed but once, at twelve minutes
before third contact. .At the time of totality the darkness
was not profound, the earth and sky being of a purplish-

blue tint. The parsage of the moon's shadow»on the lower
layer of cloud was plainly visible.
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PROGRESS IN REGIONAL GEOLOGY.
A MONG recent publications in tlie Verhandlungen der
"^ k.h. geologischen Reichsanstalt for 1906, it is fair

to note that Prof. Homes and Dr. Franz Heritsch have
replied to Vice-director Vacek's onslaught, the tone of

which we regretted in a previous article. The strati-

graphy of the picturesque basin of Graz thus receives

further explanation (p. 305). Herr Gejza v. Bukowski
(ibid., pp. 337, 369, and 397) reports his work in the far

south of Dalmatia. Among other points, he notes that the

Eocene Flvsch changes its lithological character according
to that of the rocks on which it lies. Dr. E. Romer's
discussion of what he styles " fossil dunes " (ibid., 1907,

p. 48) has a wide interest for students of the great
European lowlands. The author urges that the post-

Glacial valleys, which are cut in the deposits left on the

withdrawal of the ice, have exercised a controlling action

on the formation and origin of the dunes. Evidences of

formerly prevailing east winds, and, later, of our present

westerly winds, are clear to him, as to previous observers;

but he connects the direction of the dunes with that of the

river-valleys, into which the winds blew at right angles

to the valley-sides. His studies in Galicia, round the

head-waters of the \'istula and the Bug, assure him that

the typical barchan, the dune with concave front and out-

stretched wings, is a phenomenon of deserts, and is con-

stantly in a state of change. The European dune, now
often surrounded with peat and itself grown over, is a
stable producf connected with a climate of steppes, not

deserts'. Dr. Rdmer (p. 53) observes how Neolithic settle-

ments were established in the shelter of the dunes, in-

dicating a wetter climate, following on that of the east

winds and the steppes. Then a return of the steppe-climate

led to the Tormation of sandbanks over the hearths and
dwelling-places ; and, finally, our present moister climate

has restored the boglands and promoted the growth of

trees, .'\nyone who has seen the winds in Poland laying

bare the roots on the outskirts of a clump of pines will

realise how easily the present balance may be disturbed,

and how a slight meteorological change may allow the

dunes again to grow.
In a paper on the Gosau beds of the lower valley of the

Enns (ibid., 1907, p. 55), Herr G. Geyer incidentally refers

to the occurrence of red pisolitic bauxite in the base of the

Cretaceous strata, at the unconformable junction with
Triassic dolomite below. Two analyses are given, both
with 25 per cent, of ferric oxide and about 50 per cent, of

alumina.
The Tenth Annual Report of the Geological Commission

(for 1905, published in 1906) reaches us from the Cape of

Good Hope. Through Prof. Schwarz's appointment to a
chair at Grahamstown, the staff of the survey has been
reduced to two ; but the director, Mr. .\. W. Rogers, feels

that the grant for travelling is not large enough for the

requirements of three oflicers in the field. .^ pleasant

reference is made to the geological tour of members of

the British Association, which Mr. Rogers organised with
such conspicuous energv and tact. The director contributes

an account of a survey of parts of Uitenhage and
Alexandria, with preliminarv lists of fossils from the

Cretaceous strata. Prof. Schwarz describes the coastal

plateau south of the Outeniqua and Long Kloof Moun-
tains, the latter rising to some 5000 feet, and the plateau
or large shelf lying at 700 feet, bounded by a bold cliff

towards the sea. Prof. Schwarz (p. 82) now regards this

shelf as a continental ledge cut by the sea, and subse-

quently elevated. Mr. du Toit gives, in a paper on the

Indwe coal area, a striking plan and section of a dolerite

sheet undulating among horizontal beds of sandstone over
about 2000 square miles of country. The part played by
these intrusive basic rocks in the structure of hill-masses

In South .Africa is well seen in his other sections. Mr.
Rogers revises some of Stow's conclusions in a paper on
Hay and Prieska, north of the Orange River. Mineral-
ogists will appreciate his description of crocidolite and
Us alteration-products (pp. 157-161). An ancient glacial

conglomerate is well displayed at the top of the Griqua
Town series in this area, while the Permian Dwyka
boulder-beds are also represented in places. As an example
of the work which a pioneer survey has to undertake, it
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may be mentioned that the structure of 4000 square miles
of country, in parts impassable through drought, had to
be realised in some three months.
More familiar ground is dealt with by Prof. Schwarz

(p. 261) in the Ceres and Worcester area, which is known
to most dwellers in Cape Town on account of the fine
rock-scenery of the coast-ranges along the railway. We
wish that the Hex River Valley (pp. 277-9) and some of
the adjacent splendid examples of folded strata could have
been illustrated by photographs, instead of by the rough
sketches employed throughout this paper and the others
in the report. Certainly, sunlight and opportunity are not
lacking for geological photography in South Africa, and
Mr. Rogers's well-known " Geology of Cape Colonv "

shows how the structure of so bare and open a country
lends itself to the intervention of the camera. The report,
with its envelope of maps, is a record of unflagging
energy; and we have since received sheets 4 (1906) and
2 and 45 (1907) of the colour-printed geological map of
the Colony of the Cape of Good Hope, on the scale of

3-8 miles to the inch. The topography is, of course,
broadly set down, without representation of the surface-
relief

; but descriptions of the type of country are written
across each distinctive area on sheet 45, and probablv
this practice will be continued. Sheet 4 includes the Great
Berg River from Wellington to its alluvial area in St.

Helena Bay, and the Breede River and Hex River on the
east side of the watershed, where they cross the strike of

the coast ranges in ravines of sandstone that remind one
oddly of the limestone cluses among the Juras. The
synclinal infolds of the Devonian strata are well indicated
in the south-east of the map.

In the Records of the Geological Survey of India, vol.

xxxiv., part iii. (1906), it is pleasant to notf a paper by
Mr. R. D. Oldham on explosion craters in the Lower
CJjiindwin district, Burma (p. 137). These crater-pits are
often occupied by lakes, since they have been e.xcavated
by explosive action to a lower level than that of the
permanent saturation of the country. They show no sign
of heat or of normal eruptions of ash, although they occur
in a region of volcanic action. In accepting Mr. Oldham's
explanation, we are reminded of the hydrothermal theory
of the South African diamond-pipes, and of the trifling

amount of contact-alteration on their margins.
In the same part (p. 172), Mr. Vredenburg discusses the

" Tertiary system " in .Sind, with references to his previous
paper on the Foraminifera as zonal guides in this group
of strata. In the field, he finds that the group, previously
regarded as a continuous one, *' includes five totally in-

dependent series," the unconformities between them being
fortunately clear in Baluchistan. The basal series is

thrown back to the Senonian, the supposed passage-beds
into the Eocene disappear, and there are evidences of dis-

turbance at the top of the Eocene and in .Middle Miocene
and Pliocene times. In Sind, layers of laterite, formed on
low-lying continental surfaces (p. 179), represent the strati-

graphical breaks. The amended classification leads to a
re-examination of the Echinoidea described by Duncan and
Sladen in 1882-6, and Mr. Vredenburg is able to separate
faunas formerly, and somewhat naturally, confused. The
stratigraphical breaks become all the more emphasised by
this revision of the genera and species. The paper has
thus a considerable additional interest for students of fossil

Echinodermata.
Going further east, Herr Georg Boehm adds consider-

ably to his previous exploration of Jurassic strata from
Celebes to New Guine.i (" Neues aus dem Indo-
.'Xustralischen Archipel," Neues Jahrbuch fiir Min., &c..

Beilageband xxii., 1906, p. 3S5). In Buru, contempor-
aneous volcanic ashes are found containing ammonites and
belemnites (p. 399). The occurrence of European soecies

in the Far East is regarded as surprising, but is paralleled,

as the author points out, by facts in animal distribution

at the present day. .Irgonaula argo and Octopus vulgaris

are cited as examples.
The Geological Survey of A'cti' Zealand forwards to us

Bulletin No. 2, a quarto on the " Geology of the Alexandra
Sheet, Central Otago Division," by Prof. James Park, of

the L'niversity of Otago. The region is a mountainous
one in the South Island, and is of importance in the pro-

duction of gold. The possibility of the alluvial gold having
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been derived from folia of quartz in the old mica-schists, a

view quoted (p. 33) with hesitation from Mr. A. McKay,
reminds us of the problems of the Klondike. The uptilted

lacustrine gravels, on which the Pleistocene moraines rest

unconformably, are regarded provisionally as Pliocene, but

raise an interesting stratigraphical question. The photo-

graphic illustrations, one of which we reproduce, are

admirable, and may be commended to the notice of the

authorities who hold the public purse at Cape Town. The
petrographic section, where the rocks are described from
the point of view of the laboratory, includes analyses of

several of the schists, and photographs of rock-slices on
the unnecessarily liberal scale adopted in the first bulletin

of this survey.

The Summary Rct>ort of the Geological Survey Depart-

ment 0/ Canada for iqob, which bears two dates on its

title-page, iqob and 1907, informs us that the survey has
decided to send its maps and reports " free to any bona

fide applicant in Canada." This surpasses even the

generosity of the United States Survey, which still, we
believe, places a price upon its maps. The colour-printed

sheets of part of Nova Scotia, surveyed by Mr. Hugh
Fletcher, and sent us with the report, are as large as those

for which we charge eightcenpence in England. Of course

the topography shows far less detail, but the scale is, like

ours, one inch to one mile, and the sheets have the price

^
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of 10 cents printed on them. We gather, however, on the

other hand, that the sums paid in Canada to the junior
members of the staff are not at all adequate, considering

the competition with mining companies, which draw away
the best geologists. The same diflicultv has been met in

India (Circular of the Department of Commerce and
Industry, September 7, 1906) by a courageous increase in

the salaries of the official geologists. The Canadian Survey
spreads its operations over an enormous field, the areas
examined being largely determined by the economic require-

ments of the year. The routes of projected railways
naturally receive attention. This is Mr. A. P. Low's first

annual report.

VVe fancy that Mr. G. R. Mansfield's paper on the
Roxbury conglomerate near Boston (Bull. fdus. Comp.
Zoology at Harvard, vol. xlix., 1906, pp. 91-272) would
not have been a third as long had it not been presented
as a thesis for a degree. Pages 105-151 contain a disquisi-

tion on conglomerates in general, according to the custom
of .\merican geologists when introducing a special subject
in a litemry form. The conclusions on p. 259 make us
wonder whether the Roxbury conglomerate was worth de-
scribing Hi all : but this is probablv because our sense of
irritation, in this busy world, inclines to make us unfair
ito an obviouslv accurate observer.
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G. A. J. C.

r//E FEDERAL CONFERENCE ON
EDUCATION.

T T is often made evident that the Government in this

country leaves very important matters to be initiated
and even carried on by private enterprise. Those who do
not already know, will hardly be surprised to learn that
the Federal Conference on Education, which was opened
by Lord Crewe on May 24 in Caxton Hall, was organised
by an independent society, the League of the Empire,
and the League may well be proud, for it is understood
that the next conference, which will be held in 191 1, will
be convened by the Government.
The business of the conference was divided as follows :

—

There were first of all the meetings of the representatives
of colonial and Indian education departments and their
committees. These took place behind closed doors, and
were attended by the officials of the English, Welsh, Scotch,
and Irish Boards. This official conference discussed a
number of important matters, and we give some of the
results of their deliberations. For instance, they decided
that at present, owing to the way in which certificates are
awarded and various local conditions, it is impossible to
arrive at any complete recognition of the teachers' certifi-

cates issued by different educational bodies in different
parts of the Empire. The desirability was recognised of

teachers and inspectors acquiring ex-
perience in other parts of His
Majesty's dominions than their own,
and the conference thought, that
financial and administrative arrange-
ments should be made to enable this

to take place.

While it was not deemed desirable
to attempt uniformity as to curricula
and text-books, it was urged that the
different education departments should
define year by year with precision the
terms used in their publications.

Other important conclusions expressed
were that a conference of represent-
atives chosen by the Governments
should be held every four years, and
that the Imperial Government should
summon the first. Furthermore, the

present conference was unanimously
agreed as to the importance of a
central bureau of educational inform-
ation.

The next series of meetings to be
considered are those of the full con-

.-'_^|fl ference, consisting of the represent-

T atives already mentioned and delegates
in iiie i,r ust series. from universities and associations. On

Monday, May 27, Lord Reay presided,

and higher technological education was considered, and
various speakers, including Prof. Hopkinson (of Cam-
bridge), Dr. Headlam (Principal of King's College,

London), Dr. Bodington CVice-Chancellor of the Uni-
versity of Leeds), and Dr. G. R. Parkin (University of

New Brunswick), urged that technical training should go
on side by side with the study of classics, poetry, and
philosophy. Afterwards the following resolution, proposed

by Dr. Clay, was unanimously agreed to :

—

" That it is desirable that the Colonial Office and the

Board of Education should cooperate in issuing ofiicially,

particulars as to the courses of study, fees, expenses of

living, &c., at colonial universities, technical colleges and
agricultural colleges, together with statements of the

advantages attaching to their degrees and diplomas, and that

information should be circulated in the colonics as to similar

advantages and facilities which exist in this country."
On the following day, Mr. Inch (Superintendent of

Education, New Brunswick) took the chair, and Mr. C. W.
Bailey (Liverpool University) supported the idea thatl

freedom should be given to each individual school, whilej

Dr. H. J. Spencer (Headmasters' .'\ssociation) pointed out]

with regard to the suggestion that each school should

shape its own curriculutn according to the needs of its pupils'!

that there were several types of a good general education,]

any one of which might be chosen.
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On Wednesday, May 29, under the presidency of the

N'ice-Chancellor of Cambridge University, two topics were
discussed ; first, the advisability of various educational

bodies recognising each other's certificates of admission
was generally agreed upon, and afterwards the question of

cooperation between the old boys' associations throughout
the Empire was discussed. Dr. Gow (Headmaster of West-
minster) spoke of the difficulties of organising permanent
associations of old boys of English public schools who go
to the colonies, while Mr. L. A. Adamson (Victoria

Secondary Schools' Association) made the following sug-

gestions :—(i) that it is desirable to form a unian of the

great boys' schools of the Empire; (2) that this will best

be done through their "old boys'" associations; (3) that

the League of the Empire be asked to act as the organising
centre.

At the open meeting on May 27, Sir Philip Magnus
presided, and Sir Horace Plunkett gave an address on
agricultural education in which he traced the work that

had been going on in Ireland, and said that the problem
of rural life was to be solved mainly by education, general

and technical. During the discussion. Lord Monteagle
pointed out that the farmer should be taught to appreciate

technical instruction by practical demonstrations, and that

the interest of the children should be awakened by nature-
study.

Lord Elgin took the chair at a similar meeting on
May 28, when the connection between elementary and
secondary schools was discussed. The chairman pointed

out that it was now the boast of Scotland that the path
was open from the parish school to the university, and
he thought that Scotland had done a great deal to bring
about what is required. Several representatives from the

colonies described in some detail the state of affairs in their

own countries.

Meetings were arranged by the three standing sections

of the League and other sections which were constituted

for the occasion. The following is a list of sections with
their chairmen:—History, Prof. Bury; nature-study. Sir

John Cockburn, K.C.^LG. ; museums, Lieut. -Colonel

Plunkett ; universities. Sir .\rthur Rucker ; technical, Sir

Philip Magnus, M.P. : teaching of English, Prof. Saints-

bury ; training of teachers. Canon G. C. Bell.

Such a large number of papers were read in the various

sections that it is impossible to summarise or even
enumerate them here. In the technical education section

many important aspects of the subject were dealt with in

a series of special papers, which included the questions of

training and research, both in this country and in the

colonies.

The museums' section was chiefly occupied in passing

the following useful resolutions :

—

(i) " That the formation of school collections illustrative

of science or art is a valuable aid to education " (proposed

by Dr. R. F. Scharff).

(2) " That when school collections are made to illustrate

natural history or other branches of knowledge, arrange-

ments for the exchange of such collections between various

parts of the Empire will assist the objects for which the

League is instituted " (proposed by Dr. Chalmers Mitchell).

(3)
" That teachers and others should discourage the

making of such coUeclicns as might tend to the extermin-

ation of rare plants or animals, and should assist in pre-

serving such objects by fostering a knowledge and love of

nature " (proposed by Sir Harry Johnston, G.C.M.G.).

(4)
" That this conference recognises the value of arrange-

ments for the circulation of museum objects, as organised

at ihe Victoria and Albert Museum, South Kensington,

and at the Dublin Museum of Science and .'\rt, at Sheffield

Museum, and elsewhere, and warmly advocates an extension

and development of the system " (proposed by Prof. Kidd).

(5)
" That this conference recommends the organisation

of a permanent collection of objects specially interesting

and useful to those engaged in educational work, in con-

nection with one of the great museums in London. That
such a collection should include typical school museums
and the outlines of a local educational museum " (proposed

by Mr. John Maclaughlan).
In the nature-study section the following resolutions were

carried .

—

(i) " As nature-study gives that wide knowledge of the
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world and its products which is required throughout life,

it should be inculcated at all stages of sound general
education, and this section recommends its earnest
encouragement in the home, in the school, and in the out-
side world. Furthermore, this section trusts that the
education authorities of the Empire will endeavour to

extend and encourage knowledge self-gained from original
observations, as a vitalising factor in the progress to full

intellectual efficiency " (proposed by Mr. T. R. Ablett).

(2) " That the supply of teachers acquainted with true
methods of nature-study being the greatest present require-
ment, special efforts be made to provide facilities for the
proper preparation for the work, of students and teachers
in training " (proposed by Miss Rees George).
The museum section arranged exhibits consisting of a

large series of travelling cases from Dublin Museum, and
one of the cases illustrating the structure of birds now
being arranged in the Lawson Memorial Wing of Eton
College Museum.

In connection with the nalure-study section were a
number of e.Khibits illustrating the main phases of nature-
study in this country, including the work of the Royal
Drawing Society. The hon. secretary of the section on
May 27 gave a lantern lecture entitled *' Illustrations of

Nature-study."
A large series of photographs was sent by the Govern-

ment of New Zealand illustrating its educational work,
and a very large number of publishers and makers of

apparatus exhibited in the trade section.

Air. S. H. Butcher, M.P., acted as chairman of ine

official conference, and Mrs. Ord Marshall as honorary
secretarv.

THE BIOLOGY OF THE COLORADO
BEETLE AND ITS ALLIES.'

T~\K. TOWER, who is already well known as the author
"^ of a careful monograph on the development of colour

in insects, has set forth in this bulky volume the results

of his prolonged researches into the life-histories and
interrelations of a group of plant-feeding beetles, one

species of which is celebrated as a dreaded potato pest.

The work certainly bears ample witness to the patience

and ingenuity of this observer, who is one of that ever-

increasing school of zoologists holding the view that

further light can be thrown on the mysterious problem

of evolution mainly by observation of and experiments

on the living animal.
The first chapter treats of the geographical distribution

of the genus Leptinotarsa ; southern Mexico is regarded

as the centre of origin of the group, whence it has spread

southwards to the Isthmus of Panama and northwards to

the United States. Much interesting information and

speculation on the dispersal of the Colorado beetle

L. dccemlineata is supplied. Spanish caravans and

wandering herds of bison are regarded as the agencies

whereby the hooked and spined seed-ppds of Solanum
rostratum, the characteristic food-plant of Leptinotarsa,

were transported from Mexico to Texas, Arizona, and the

eastern slope of the Rocky Mountains; the insects

followed in the track of their food-plant, and became

established in these areas. The westward advance of

civilisation in the middle of the nineteenth century brought

with it the cultivated potato, which proved a most accept-

able food to the beetles ; all obstacles to the eastward

extension of this destructive insect were now removed
;

in

1S72 it had reached the Atlantic sea-board, and in less

than fifty vears it was generally distributed over the

United States and southern Canada.

In chapter ii. the variation of colour patterns and struc-

tural characters is examined both qualitatively and quanti-

tativelv. The nature of the material not lending itself to

minutelv accurate measurements, the author has evolved

a highly complicated series of formulae which express

succinctly forms of coloration on different parts of the

body; these formulae are "seriated into classes," and the

percentage of individuals possessing given colour-formula?

1 " An Investigation of EvfiUition in CHrysomelid Beetle* of the Genus
Leotinotarsa " By William Lawrence Tower. Pp. .\-(-3=o •• illustrated.

(Washington. DC: Carnegie Institution of Washington, 1906.)
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is recorded. The author proves to his own satisfaction
" that the highly complicated methods of biometry are no
more reliable in their results as far as this material is

concerned than other methods far less cumbersome and
slavish." The nature of coloration and its ontogeny in

the adult beetles and in the larvx is discussed in

chapter iii., and Dr. Tower adheres to his former view
that colour originates from definite centres, and all

patterns are merely extensions of these centres ; all species

start in life with an identical arrangement of colour-

producing centres, which become modified, suppressed, or

iiccentuated in different stages and in different species.

.Strong evidence against atavistic induences on the colour-

development is adduced in the case of three species. Large
numbers of specimens in all stages of growth were sub-

jected to the most various conditions of temperature and
humidity, and the conclusion is reached that like results

are produced by diverse stimuli, c..§. any factor, such as

heat, above or below the normal has the effect up to a

certain point of producing increased pigmentation, beyond
that point, of ret.wding it. The author believes that

stimuli applied before the germ-cells begin to develop pro-

duce somatic variations only, which are not heritable

;

on the other hand, if the beetles were subjected to

abnormal conditions when their germ-cells were sensitive

to such stimuli, heritable variations resulted, and he
attributes the inheritance of characters produced in the

experiments of Weismann, Standfuss, and others to the

fact that the stimuli acted on sensitive germ-cells, not on
the soma. The subject is open to considerable argument,
and doubtful critics may be referred to pp. 212-5 °f Dr.

Tower's moiiograph for a complete exposition of his views.

Of high interest are the observations on the protective

value of the gaudy coloration of these beetles. All the

species have on the elytra and round the edge of the

thorax, rows of glands whence exudes an oily and dis-

tasteful fluid ;
young fowls turned loose in a potato field,

where L. decemlineata was common, eagerly attacked the

insects at first, but soon learnt to avoid them, and sub-
sequently could not be induced to eat them even when
offered in company with edible insects. Specimens with
the yellow stripes of the elytra covered with blackened
shellac were given to experienced fowls, and then were
readily seized, but as soon as their distasteful properties
were realised they were dropped.

Limitations of space forbid a discussion of the experi-
ments on selective and pedigree breeding, but they are
of much interest and of great importance ; the experiments
extended over several years, but were brought to an
abrupt conclusion through the carelessness of some work-
men ; Dr. Tower has with indomitable perseverance re-

commenced them, and his final conclusions will be awaited
with eagerness. In the last chapter Dr. Tower confesses

the faith that is in him ; he will have none of the
" Weismannian id-biophore-determinnnt hypothesis." He
puts his finger on the weak spot in the theory of de Vries,

and asks how mutants fare under natural conditions ; his

experience with< Leplinotarsa shows him that they are
rigorously exterminated. Variations he regards as
epigenetic, not predetermined, evolution is continuous and
direct, and new species have arisen in magrating races by
direct response to the conditions of existence, natural selec-

tion acting as the conservator of the race by limiting the

variations to a narrow range of possibilities. R. S.

UNJVER.'^ITV AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—Mr. T. B. Wood, universitv reader in

agricultural chemistry, has been appointed Drapers' pro-

fessor of agriculture in the University. Mr. Wood has
been secretary of the Board of Agriculture since the found-
ation of the board, and the marked success of the agri-

cultural department at Cambridge is in no small sense
due to his energy and initiative. The professorship was
vacated owing to Prof. Middleton being appointed assistant
secretary to the Board of Agriculture and Fisheries. Mr.
Wood is the author of many scientific and practical papers
on agriculture, and he is co-editor of the Journal of Agri-
cultural Studies.
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Keith Lucas has been appointed an additional demon-
strator in physiology ; and F. A. Potts has been appointed
assistant to the superintendent of the museum of zoology.

Demonstrations in practical physics will be given during
the long vacation, commencing on Monday, Julv 8. The 1

chemical laboratory of the University will be open for the
|

use of students during the months of July and .August.
Notice is also given that during the month of July, Mr.
Fearnsides will deliver a course of elementary lectures on
" The Study of Rocks."
An examination for one " Surveyors' Institution Scholar-

ship " will be held on July 24-27. The scholarship will

be tenable for three years, and of the value of 80/. per
annum. Candidates will be examined in (a) elementary
chemistry and physics ; (ft) more advanced chemistry,
physics, botany, and geology.

Oxford.—In the Convocation to be held on June 26, it

will be proposed to confer the honorary degree of D.Sc.
upon the following men of science, nominated by the
Chancellor on the occasion of the Encaenia following his
installation :—Sir Norman Lockyer, K.C.B., F.R.S. ; Sir
Richard D. Powell, president of the Royal College of
Phvsicians ; Sir William Ramsav, K.C.B., F.R.S. ; Sir
William H. Perkin, F.R.S. ; Prof. W. Watson Chevne,
C.B., F.R.S.; and Dr. Ludwig Mond, F.R.S.

The report read at the annual meeting of the City and
Guilds of London Institute on May 28 referred to the
negotiations which have taken place with the Board of
Education with the view of the Central Technical College
of the institute being included in the scheme for the estab-
lishment of the Imperial College of Science and Technology
at South Kensington. The draft provisions dealing with
the purpose and scope of the new institution, and the
manner in which the Central Technical College will be
associated with the scheme, have been approved by the

executive committee.

."^s was explained in an article in Nature of May ifi

(p. 56), the new Imperial College of Science and Technology
is shortly to be incorporated in accordance with a charter
which is to be considered immediately by a committee of

the Privy Council. The suggested charter provides for

the continuance of the Royal School of Mines and of the
diploma of .'\ssociate of the Royal School of Mines, and the

Central Technical College is to retain its individuality and
to continue to exercise its privilege of awarding its diplomas
of associate and fellow. A question was asked in thf

House of Commons on May 30 whether, under the pro-

posed charter, it is intended also to retain the title and
associateship of the Royal College of Science. The Presi-

dent of the Board of Education replied that the new
governing body when established will consider the question
and decide whether it is expedient to continue the name
Royal College of Science and its diploma, and to secure
to present associates of the college their existing privileges.

The Imperial Department of .Agriculture for the West
Indies has established agricultural schools at St. Vincent,
Dominica, and St. Lucia, and the result has been to

provide a good practical training in agricultural science

to a selected number of boys. Instruction is given in the

theory and practice of agriculture and in agricultural

botany and chemistry, in addition to the subjects of an
ordinary education. Each boy receives daily training in

raising the crops under cultivation and in the care of live-

stock. .At each school a portion of the land is divided into

experiment plots for testing varieties of different plants,

the introduction of new plants of economic importance, and
inethods of controlling insect pests and fungoid diseases by
insecticides and fungicides. Besides these facilities, the
Agricultural News of Barbados reports that rabbit breed-
ing is taken up, and pure-bred Belgian hares have been
introduced in order to improve the local stock. Poultry
raising also receives attention, and now, by the use of

incubators, a good supply of well-bred chickens is avail-

able for disposal throughout the different islands. The
pupils become acquainted with all the details of work in

the field before the theoretical knowledge of science neces-

sary for keeping abreast with agricultural progress is

learned. It has been found that the blending of practical
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xpericnce with theoretical knowledge is the most desirable
nethod of producing young men qualified to take up
esponsible positions.

The first annual conference of the Association of Teachers
1 Technical Institutions was held at the University of
^eeds on May 22 and 23. The president, Mr. \. .\.

Vlundella, of the Northern Polytechnic Institute, London,
iccupied the chair, and about one hundred delegates were
jresent. Mr. Graham, secretary for higher education in

^eeds, said that one of the great ditliculties from an
.ducational point of view, especially where it is wished
o give students an all-round view of their particular call-

ing, is that of the technical teacher teaching a bread-and-
butter subject. If teachers could be convinced that it

is absolutely necessary that the pupils should understand
•he scientific principles underlying that subject and get ;^n

ill-round view of their particular trade, and not one
particular little picture of it, a very great service would be
done to technical education. In his presidential address,
Mr. Mundella directed attention to the great leakage
.-epresented by the passing outside the pale of educa-
tional effort of children beyond the age of twelve, and
he urged that up to the age of seventeen secondary
education, widely diversified to meet local conditions,

the standing of pupils, and the wishes of parents,
should be made compulsory. There would thus be a per-
fectl; -''ural development of the child. .Scholarships, he
said, not meet the requirements, and grammar schools
and lie schools have no effect on the problem of

seconc 1 education, w^hich is the provision of suitable

school; for the 600,000 children who leave the present
element ry schools. The examination system for scholar-
ships is undamentally wrong, besides being very expensive.
It works out for the w'hole country at about 20/. per
scholar on the average, a sum almost twice as great as

would maintain the child in a provided secondary school
belonging to the local authority. Mr. H. .^. Clark,
head of the engineering department of the Northern
Polytechnic Institute, read a paper entitled " Notes of an
Educational Visit to the United States." He referred to

the brotherly feeling between English and .American men
of science, and described his journey through the .States

and the various institutions visited. Mr. Barker North,
chairman of the West Yorkshire branch of the association.

read a paper on the preliminary training of technical

students. He condemned the preliminary traini"g of

students entering technical colleges as very inefficient, this

being in the main due to the desire of educational com-
mittees to secure large classes, paving inadequate atte^i-

tion to the training of the students, and unmindful of the

fact that it was better to produce six highly-trained men
than six dozen inefl^cientlv trained. .A paner by Mr. J.
Fitzgerald, of the .Soulh-Western Polytechiic Institute.

and Mr. E. L. Bates, of the London County Council School
of Building, Brixton, on syllabus and examinations as

aoplied to building subjects, was read by Mr. Bates. .At

the outset Mr. Bates referred to the impossibility of ore
individual becoming proficient in more than one craft. He
also dealt with the best course of technical instruction for

the craftsman and the general foreman. Several dis-

cussions of an instructive kind followed the reading of

papers.

SOCIETIES AND ACADEMIES.
London.

Royal Society. F-bruarv 14.—"On the Specific In-

ductive Capacity of a Sample of Highly Purified .Selenion."

By O. U. Vonwiller and \V. H. Mason. Communicated
by Prof. Threlfall, F.R.S.
The paper contains an account of the application of

methods of measurement described by Pollock and \'on-

willer {Phil. Mag., June, 1902) to the determination of the

specific inductive capacity of selenion. Two methods were
employed, one an absolute electrometer method employing
forces of a frequency of about fifty per second, and the

other a resonance method employing electric oscillations

of a frequency of 24 millions per second, which is believed
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to be more accurate than anv high-frequencv method
hitherto employed. The selenion was cast into' the form
of a plate, 15 cm. diameter and i cm. thick, this plate
bemg cast m such a manner as to ensure its being in the
vitreous condition, after which it was ground with
carborundum powder until the surfaces were flat and
parallel. .After each set of measurements the plate was
broken up into small pieces, and the density of these pieces
compared with that of the plate as a whole!
The following results were obtained :

—

Density at I3°.8 C, 429.
Specific inductive capacity—by electrometer method,

0-13 at 16° C. ; by oscillation method, 6-14 at 23''.6 C.
Specific resistance in the dark, approximate—between

2-2 X 10" ohms at 20° C. and b-j x 10'' ohms at 25° C.
Resistance measurements were made in the dark, and it

was noticed that the specific resistance fell considerablym the light as in the case of the conducting variety of
selenion.

It was found that a thin reddish film forms on the
surface of the selenion, though it is only exposed to air,
and the comparatively high conductivity "of this film gave
considerable trouble before it was discovered.

February 28.—" The Enzymes associated with the
Cyanogenetic Glucoside Phaseolunatin in Flax, Cassava,
and the Lima Bean." By Prof. V\'. R. Dunstan, F.R.S.'
Drs. T. .A. Henry and S. J. .M. Auld.
The authors show there is reason to believe that these

three plants, flax, cassava, and the lima bean, contain a
mixture of the two glucosidolytic enzvmes, emulsin and
maltase.
The same authors had previously proved that the pro-

duction of prussic acid from the lima bean, cassava roots,
and the seeds or embryo plants of flax is due to the
decomposition of the cyanogenetic glucoside, phaseolunatin
(a-dextrose ether of acetone cyanohydrin), contained in
each of these plants, by an enzyme which resolves this
substance into acetone, dextrose, and prussic acid (Proc.
Roy. Soc, 1902, l.\xii., 285; 1906, Ixxviii., 145; and
.Inn. Chim. Pliys., 1907 [viii.], 10, ii8j.

Since the mixture of enzymes obtained in the usual
manner from any one of these three plants decomposes
phaseolunatin and amygdalin, the characteristic glucoside
of bitter almonds, whilst the enzyme which occurs with
amygdalin in the almond decomposes amygdalin, but not
phaseolunatin, it seemed clear that flax, cassava, and the
lima bean must contain either a mixture of emulsin, with
some other enzyme capable of hydrolysing phaseolunatin,
or a new enzyme having the properly of decomposing both
glucosides.

Fischer's generalisation that the glucosidolytic enzymes
so far systematically examined are divisible into two-
classes, the one capable of decomposing the o-alkvl ethers
of the hexoses and the other the stereoisomeric i3-alUyr
ethers of these sugars, has rendered it possible to classify
an unknown glucosidolytic enzyme by ascertaining whether
it is active towards the o-alkyi ethers of the hexoses or
towards the stereoisomeric ethers, and E. F. Armstrong
has extended Fischer's work in this direction by showing
that when the a-alkyl ethers of the hexoses are hvdrolvsed
by enzymes of the maltase type the sugars immediately-
liberated are the a-forms, and that similarly the stereo-
isomeric /3-elhers on hydrolysis by appropriate enzymes
furnish the 3-forms of the hexoses.

These methods have been applied to the investigation

of the mi.xture of enzymes contained in these three plants

and to the determination of the nature of the dextrose
residue in phaseolunatin.

It was found that the mixture of enzymes has the

property of hydrolysing amygdalin and salicin, which are
Ixjih known to be i8-glucosidcs, and similarly it decom-
poses a-methvl glucoside and maltase, which both have
the o-structure.

Further, phaseolunatin is decomposed by yeast maltase
and by the mixture of enzymes occurring with it in the

three plants already named, yielding, in the first instance,

the o-form of dextrose, so that it must be regarded as an
o-dextrose ether of acetonecyanohydrin. .Accepting Fischer's

generalisation, it seems clear from these data that flax,

cassava, and the lima bean contain at least two glucosido-
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lytic enzymes, the one of Uie emulsin or /3-type, the other

of the maltaso or o-lypc, and that it is the latter to which

the decomposition of phaseolunatin is due, sirice this

glucoside is derived from o-dextrose.

April 18.
—" The Fermentation of Glucosides by Bacteria

of the Typhoid-coli Group and the Acquisition of New
Fermenting Powers by Uacillus dysenteriac and other

Micro-organisms." Preliminary communication. By F. W

.

Twoi-t. Communirated by Dr. Leonard Hill, F.R.S.

(i) A large number of glucosides may be fermented by

many members of the typhoid-coli group of bacteria. The
fermentations vary with the micro-organism tested, and

the variations are as marked inside each subgroup of

bacteria as between adjacent subgroups.

(2) The sugar-fermenting powers of an organism may be

artificially changed by growing the said organism for a

succession of generations in media containing a sugar which

at the commencement of the experiment it was unable to

ferment.

By this means a pathogenic organism may be altered

until it gives fermentative reactions characteristic of a

non-pathogenic member of its group. It is possible,

indeed, that pathogenic organisms in the typhoid-coli group

may so alter their characters that they become unrecog-

nisable when growing for some time outside the body in

soil, water, &c. If this is so, it might partly account for

the difficulty experienced in isolating B. typhosus from

these situations.

It also seems possible that a non-pathogenic organism

may lose its fermenting powers and become pathogenic

should it find a suitable medium such as the alimentary

canal, and regain its old characters when outside the body.

This is, however, only a suggestion, which at present is

in no way proved.

In view of the results obtained with the typhoid-coli

group of organisms, it seems quite possible that other

organisms may show similar changes, and that the ferment-

ation tests worked out by Mervyn Gordon for the Strepto-

cocci may also be inconstant, if the same means of experi-

mentation are employed.

May 2.
—" On the Variation of the Pressure developed

during the Explosion of Cordite in Closed Vessels." By
Prof. C. H. Lees, F.R.S. , and J. E. Petavel.

(i) As most of the modern explosives used in ballistics

follow the law of combustion by parallel surfaces, it

appears from the results described that their properties

may be defined by four constants, which may be deter-

mined without difficulty by direct experiment.

(2) The constants b and r (of formula :) fix the maxi-
mum pressure which will be attained under any given

charging density. The constants a„ and a (of formula2

4 and q) measure the rate of combustion and determine

the time which elapses between the ignition of the charge

and the development of the maximum pressure.

(3) When the explosive is made up in a cylindrical form,

the time occupied by an explosion for the same gravimetric

density is proportional to the diameter of the cylinder.

(4) The rate of increase of the pressure is most rapid

when about two-thirds of the maximum pressure has been

attained.

(5) The maximum rate of rise of pressure per second
is equal approximately to 1-540 into the square of the

maximum pressure in atmospheres divided by the diameter
of the cordite in centimetres.

(6) When the explosion is fired under a high gravimetric

density, the " effective " time of combustion may for prac-

tical purposes be taken as equal to the time required if

the combustion proceeded always at its maximum rate.

For cordite Mark I. this time is given by T =36D/P if

the diameter D is measured in centimetres and the maxi-
mum pressure P in atmospheres, or T = 0'6D/P if the

units are inches and tons per square inch.

Throughout the above investigation the cooling effect of

the walls of the containing vessel during the combustion
was taken as small enough to be neglected.

Challenger Society, Mav 3.—Mr. L. W. Byrne in

the chair.—Mr. Byrne exhibited and made remarks upon
rare deep-water fish of the N.E. Atlantic obtained

from various sources.—Dr. Fowler exhibited a new hori-

zontal closing tow-net which he had designed for use at
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different depths down to about 100 fathoms, pointing out
that recent work had shown the necessity for a more
precise knowledge of the depth at which an organism was
captured in the upper zones than was furnished by the

ordinary method of open tow-nets of the common surface

pattern.—Dr. Fowler also exhibited a new " constant

resistance " net, designed to avoid damage to delicate

organisms collected for morphological or embryological
study ; it was so arranged that the area of the mouth
automatically diminishis in proportion as the resistance

(pace) increases.

Royal Meteorological Society, May 15.- Dr. H. R.
Mill, president, in the chair.—The standard rain gauge,
with notes on other forms ; Dr. Mill. When the late Mr.
Symons founded the British Rainfall Organisation forty-

seven years ago, such observations as were being carried

on were made with rain gauges of the most varied patterns,

set up at any height from the ground that suggested itself

to the observer, and read irregularly at almost any hour
of the day or night. Since that titne there has been a
steady approximation to uniformity, and now the greater
number of rain gauges in use are of a few definite

patterns, set, for the most part, at nearly the same height

above the ground. Dr. Mill strongly recommends the

.Snowdon pattern rain gauge, which is 5 inches in diameter,
has a vertical rim to the funnel of 4 inches, and has an
inner. can and also a bottle. He does not recommend rain

gauges with shallow funnels, nor the Howard and Glaisher
patterns.—.Account of a captive balloon being struck by
lightning at Farnborough during a thunderstorm on
.\pril II : Colonel J. E. Capper. The lightning flash

appeared to travel along the wire until it reached the
wagon ; then a sudden bright light appeared and ran
right up the wire into the clouds in which the balloon
was hidden. The wire was fused, being burnt entirely

away where it first touched the iron pulleys which guide
the wire when running out. One side of the balloon and
net was burnt, probably owing to the hydrogen catching
fire, but the other side was uninjured.—A remarkable
excavation made by lightning in peat earth on August 2

or 3, 1906, in a moorland district of Northumberland :

Prof. A. Herschel.—Apparatus for measuring fog

densities : J. W. Lovibond.
Chemical Society. May 16.— Prof. R. Meldola, F.R.S.,

past-president, in the chair.—The relation between the

crystalline form and the chemical constitution of simple
inorganic substances : W. Barlow and W. J. Pope. Close
packed, homogeneous assemblages made up of two or more
kinds of spheres of nearly the same size must approximate
in marshalling to holohedral cubic symmetry or holohedral
hexagonal symmetry with the axial ratio 0:^ = 1:0-8165.
.All the known crystalline forms exhibited by the elements
can be interpreted in the light of the above geometrical
principles, which also explain how binary compounds com-
posed of two elements of the same valency crystallise in

the cubic system and how silver iodide crystallises in the

hexagonal system. The axial ratios of Csl, and Rbl,
are also in accordance with the geometrical principles stated

above.—Experimental investigation into the process of dye-
ing : J. Hubner. It is shown that the absorption of dyes
by cotton and wool is similar in many points to the absorp-
tion of these colours by inorganic materials such as

graphite and charcoal, and hence it is deduced that dyeing
is a purely physical phenomenon.—Esterification constants

of substituted-acrylic acids, part ii. : J. J. Sudborougrh
and E. R. Thomas. The results illustrate the retarding

effect which a double bond in the o/3 position has on the

velocity of esterification.—The addition of bromine to the

o- and /3-chloro- and bromo-cinnamic acids and their methyl
esters : J. J. Sudboroug:h and G. Williams.—The addition

of bromine to unsaturated compounds, part i. : J. J.

Sudborough and J. Thomas.—Separation of cadmium
from zinc as sulphide in the presence of trichloroacetic

acid : J. J. Fox. For the complete separation of cadmium
and zinc by this means two precipitations are desirable,

but this is unnecessary when the proportions of cadmium
and zinc are about equal, or when cadmium is present in

excess.—The mechanism of bromination of acylamino-
compounds. Preliminary notice : J. B. Cohen and W. E.

Cross. In the ordinary process of brominating acylamino-



June 6, 1907J NA TURE 143

rompounds in acetic acid solution, the crystalline product,

which is first formed, yields, on pouring it into water, the

nuclear brominated compound. This intermediate com-
pound has been isolated in the case of aceto-/)-toluidide.

The following provisional explanation of the action is

offered :

—

Me NH.COMe->Mes/ >-NH.COMe-
Br

Me/ ^NBr.COMe->Me' )NH.COMe.
'

bT

—Mixed semi-ortho-oxalic compounds : G. D. Lander.
The amide chlorides of methyl and ethyl oxanilates are

stable below ioo°. On decomposition by heat they pass,

by loss of hydrogen chloride, into the imide chlorides, which
are further resolved into alkyl chloride, carbon monoxide,
and phenylcyanate.—Some derivatives of 7-pyranol allied

to certain derivatives of brazilein and hoematein. Pre-

liminary communication : W. H. Perkin, jun., and R.
Robinson. o-Hydroxybenzaldehyde and its derivatives

condense with certain acetophenone or hydrindone deriva-

tives to form derivatives of 7-pyranol. Thus /3-resorcyI-

aldehyde and acetophenone condense readily in presence of

hydrogen chloride to give 7-hydroxy-2-phenyl-i ; 4-benzo-

pyranol hydrochloride. With i-hydrindone, 7-hydroxy-
2 : 3-indeno-i : 4-benzopyranol hydrochloride is formed.
S-Resorcylaldehyde and 5 : 6-dimethoxy-i-hydrindone are

condensed by hydrogen chloride in methyl-alcoholic solu-

tion to give 7-hydroxy-5 : 6-dimethoxy-2 : 3-indeno-i : 4-

benzopvranol hydrochloride. The substances thus produced
may also be obtained by the action of alcoholic hydrochloric

acid on the o-hydroxybenzylidene-i-hydrindones, and, con-

versely, the latter are again produced from the pyranols by
the action of alcoholic potash.—.Arsenic di-oxide : J. T.

Hewitt and T. F. Winmill. The authors have examined
Bamberger and Philipp's arsenic di-iodide, and find that

it has the formula As,I,. Pyridine decomposes it immedi-
ately, liberating arsenic.—The formation and reactions of

imino-compounds, part iv. , the formation of 1:4-
naphthylenediamine from ethyl 7-imino-a-cyano-7-phenyl-
butyrate : J. F. Thorpe.—Mercury derivatives of pseudo-
acids containing the group .CO.NH. : S. J. M. Auld.
Unlike cyanuric acid, which forms two isomeric mercuric
salts, all the pseudo-acids containing the group .CO.NH.
examined have given only one derivative, in all cases an
N-salt containing the group .CO.Nhg.—The influence of

substitution in the nucleus on the rate of oxidation of the

side-chain, iii., oxidation of the nitro- and chloronitro-

derivatives of toluene : J. B. Cohen and H. J. Kodsman.
—The reducibility of magnesia by carbon. Preliminary
note : R. E. Slade. The two methods, which furnished

a positive result, confirm the experiments of Lebeau, but
whereas this author considt-rs that the reduction onlv occurs

at or above the boiling point of magnesia when the vapours
come in contact, the present research seems to show that

the reaction can take place at temperatures below the

melting point of this oxide.—The reaction between organo-
magnesium halides and nitro-compounds. Preliminary
note : R. H. Pickard and J. Kenyon. .'\romatic 'nitro-

compounds react verv vigorously with an organo-magnesium
halide in ethereal solution.—.\ method for the determination
of the equilibrium in aqueous solutions of amines, pseudo-
acids and bases and lactones : T. S. Moore.—The " true

"

" ionisation constants " and the " hydration constants " of

piperidine, ammonia, and triethylamlne : T. S. Moore.
Institution of Minins^ and Metallurgy, May 16.

—

Prof.

William Gowland, president, in the chair.—.Siberian mines
and mining conditions : .\. L. Simon, A description of the
mines and mining conditions more particularly in the

province of Tomsk, the Ural and Orenburg districts, and
the Kirghese Steppe. Beginning with a brief historical

note, the paper dealt with climate, travelling conditions,

the Russian system of weights and measures, mining laws
and administration, the methods adopted in applying for

claims, prospecting, opening out and working iron, copper
and gold mines in Siberia, with details of costs and labour

conditions.—Notes on a modern stamp mill : Gilmour E.

Broiwn. \ series of notes on various details of two stamp

NO. 1962, VOL. 76]

mills, compiled from personal experience and observation,
containing figures relative to. wear, cost of renewal, and
the general efliciency of different component parts of the
installation.—The use of zinc in assaying copper matte,
&c. : Donald M. Levy. A description of results obtained
by the employment of zinc for separating copper from the
solution when assaying mattes, the copper and iron con-
tents of which were both to be determined. The method
described involves the use of only one reagent for the two
operations. Figures were given erf a series of comparative
experiments showing the success of the method in practice.—A method of leaching gold ore tailings : R. S. Botsford.
\ brief note showing how, by slow and careful upward
leaching, and continuous drawing off from below with the
addition of fresh solution above the ore, a material saving
was effected in the time occupied by the leaching process.

Paris.

Academy of Sciepc^s. Mav ^^.—\^. Hmi Becqn-iel in
the chair.—The suspended collimator of M. Schwarz-
schild : G. Lippmann, The arrangement described by the
author in a recent number of the Comptes rendiis was
anticipated by M. Schwartzschild in 1904.—The flora and
the relative levels of the coal borings of Meurthe-et-
Moselle : R. Zeilier. More than 10,000 specimens of
fossil imprints of plants have been obtained from these
trial borings. Those represent 145 species, some of which
are new, and 01 which a detailed account is given.—The
positions of the datum stars concerning the planet Eros
deduced from the Toulouse negatives : B. Baillaud. .An
examination of the causes of the differences between the
results of the reduction already published and those
otitained from the same plates by Mr. Hinks.—The absence
of polarisation of the prominences ; P. Saiet. Light
from the edges of the sun and of the promiiiences is

not polarised, and hence there is a contradiction between
the theories of Schmidt and Julius and Fresnel's theory
of polarisation.—.Applications of a theorem of approximate
convergence : Ernst Fischer.—The viscosity of fluids

:

Marcel Briliouin. A tentative formula for the viscosity

of fluids is given and applied to the case of carbon dioxide,
the viscosity of which has been studied experimentally
both in the liquid and gaseous states.

—

A new property
of gases issuing from flames : Maurice de Broglie. The
gases from flames contain centres electrically neuter,
possessing the properties of taking a charge under the

influence of the radium radiation or Rdntgen rays, and of

being arrested by an ordinary cotton-wool filter and
destroyed by heat. Gases containing these centres, after

washing in dilute saline solutions, acquire a higher ionisa-

tion.—The sensibility of the electrostatic telephone: Henri
Abraham.—Measurements of wave-lengths in the iron

spectrum for the establishment of a system of spectro-

scopic standards : H. Buisson and Ch. Fabry. A com-
pletion of results already published by measurements in

the ultra-violet.—Some double sulphites of hypovanadic
acid : Gustave Gain. The alkaline bases possess the

property of combining easily with hypovanadic acid in

presence of sulphurous acid, giving well-defined double
sulphites. Details are given of the compounds obtained

with potassium, ammonium, rubidium, caesium, thallium,

sodium, and lithium.—Lead selenide : H. Peiabon. A
study of the fusibility curves of mixtures of selenium and
lead.—The methvl ethers of allyl and propargyl carbinols :

M. Lespieau. A study of the action of allyl bromide
and monochlormethyl ether on magnesium. The result-

ing mixture of di-allyl and the ether

CH,=CH—CH,—CH,.O.CH,
could not be separated by fractional distillation, but the

separation was easily effected after converting into the

bromine addition products.

—

A new crystallised principle

from kola : M. Goris. Hitherto only two definite com-
pounds, caffeine and theobromine, have been isolated fron
kola ; the author describes a method of treatment by
means of which a third substance can be obtained, kola-

tine, a phenolic substance of the formula C,H,|,0,.—The
ferment of the fig (Ficiis carica) : A. Briot. The coagula-

tion of fresh milk by extract of fig is retarded or prevented

by the existence in the milk of an antiferment. Heat
destroys this antiferment, and hence boiled milk is mov
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(•.i>ilv coagulated than fresh milk by this ferment.—The
measurement of the mechanical work furnished by oxen of

the Aubrac breed : M. Rinerelmann.—The frontal

gibbosilv in fishes of the genus Plychochromis : Jacques
Pellegrrin.—The duration of the larval life of Eucyphotes :

H. Couti^re.—The results furnished by the complete

realisation of the physiological conditions which should be

satisfied by the respiratory apparatus to permit man stay-

ing and working without danger in irrespirable atmo-
spheres : J. Tissot. The conditions necessary are laid

down in the following order, from the points of view of

inechanics, chemistrv, securitv, and efficiency.—The work
developed during phonation : M. Marage. The work is

measured by VH, where \' is (he volume of air which
escapes from the lungs in a given time, and H its pressure.

The author was able to make measurements of these

magnitudes in two subjects, one with an artificial larynx,

the other with normal vocal cords and with a trachea!

cannula. For public speaking, the study of breathing is

of the first importance ; more energy is expended in speak-
ing in a lovif pitch than a high one.—Researches on the

action of waters containing sulphur compounds in the

mercurial treatment : A. Desmouli&res and A. Chatin.
It is now well known that syphilitic patients under
mercurial treatment who are taking sulphurous waters can
tolerate doses of mercury compounds four or five times

as great as those permissible without the use of such
waters. This tolerance has been usually attributed to the

precipitation of the mercury as sulphide, an insoluble form,

but according to the authors' researches this is not the

case. The effect is produced by increasing the solvent

power of the blood serum with respect to the mercury
albuminates.—Contribution to the study of the oscillations

of the coast line in the Bay of Callao : P. Berthon.

—

The volcanoes of the Logudoro and Campo d'Ozieri,

.Sardinia : G. Deprat.—The domes of the Coal-measures
in French Lorraine : J. Bergeron.—The exploration of

the free atmosphere above the .Arctic regions : M.
Hergesell.

—

k new theory of anthelia, paranthelia, and
the white halos of Bouguer and Helvetius : Louis Besson.

DIARY OF SOCIETIES.
THURSDAY, Junr6.

RnvAL Society, at 4.30.—Or, che Tivo Modes of Condensalion of Water
VaDour on Gla^sSurf.ice-, and thei*- Analogy with Jani-s Thoinson's Curve
of Transition from Ga^ to Liquid: Prof. F. T. Trnuton, F. K.S—The
Mechanical Effects of Canal Ray? : A. A. Campbell Swinton.—On the
Velocity of Rotation of the F.lectric Discharge in Gases at t.ow Pre-sures
in a Radial Magnetic Field: Prof. H. A. Wilson, F.R.S.. and G. H.
Mariyn.—The Osmotic Pressure of Compres-ible S-lutions of any Decree
of Omcenlration : A. W. Porter.—The Distribution of Blue and Violet
Light in the Corona on August v>, 1905, as derived from Photographs
taken at Kalaa-es-Senam, Tunis : Prof L. Becker.

RnVAL iNSTiTiiTinN, at s.—Chemical Progress—Works of Berthelot,
Mendeli ff. and Mo^ssan : Sir James D-war, F.R S.

LiNNKAN ^octFiv, at 8.—Contributions to our Knowledge of the New
Zealand Hololhutians : Pro^ ». nendy and K. Hindle.—Observations on
Australasian Polvclads : Prof. W. A. Haswell.— Report on the Marine
Fishes cnllectid by Mr. I. Stanley Gardiner in the Indian Ocean ; C.
Tate Regan.—The I.ithothamnia of the.SVvi/a»7{- Expedition: M. Foslie.

Note; sur les Ixndidse recueillis dars les ile. de FOce'an Indien, par
M.J. Si.inley Gardiner: Prof. L. O. Neu!::inn — £.:-/;.-W.',v/ij ; Oro-
hanche Rtlrn and some New Varieties of Plants from the Channel
Islands : G. Claridgc Druce.

Cheihicau Society, at 8.30.—The Rtlaiion between Absorp'ion Spectra
.-ind Chemical Constitution, Part vii.. Pyridine and >ome of its Deriva-
tives: F. Biker an-l E l.'. C. Baly —The Interaction of Methylene
Chloride and the Sodium Derivative of Ethyl Malonate : F. Tuiin.—
Molecular Weight of ^-Naphlhol in Solution in Solid Nai.hthalene : E P.
Perman and J. H. Davies -Synthesis of Hf .vatriene Derivatives, Pre-
liminary Notice: L Smedley —The Constitution of the Uiazo-Com-
pounds: J. C. Cain.-/t-Cresol Sulphoxide and Sulphide: S. Smiles
and T. P. Hilditch.—/-Dioxyphenylsulphoxide : S. Smiles and A. W.
Bain.—Coloured A/o.derivatives of r : 3.Diphenvlbarbituric Acid. Dv-
Jiamic Isomerism among the Hyd.azones of i : 3-Diphenylalloxari :

M. A. Whiteley.— Dibroinoaminoazobenzene : J. T. Hewitt and N.
Walker.

RONTGKN Society, at 8. 15.—Some Rcenl Investigations in Connection
with Crookes' Tubes : A. A. Campbell Swinton.

FRIDAY, June 7.

Royal Institution, at 9.—Studies in High Vacua and Helium at Low
Temperatures: Sir J.im-s Dewar, F.R.i^.

Gkologists' Association, at 8.—The Challc of Surrey, Part ii.. The
Western Area : G. W. Young.

Malacological Society, at 8.—Description of a New Spec-es of Clatbur-
ella, probably from Ceylon : H. B. Preston.—Nudihranchs from New
Zealand and the Falkland Islands : Sir Chitles Eliot —Note on the Name
" Bou'cieria " : E. R. Sykes.—Description of Two New Species of
Australian Helicoids, and Note on the Presence of a Double Wall in some
Species of the Diaphora Group of Ennea : H. C. Falton.

SATURDAY, June 8.

R.^YAL Institution, at 3.—The Contest between Guns and Armour : Sir

William H. White, K.C.B.. F.R.S.

MOKDA Y. June 10.

Royal Geooraphical Socieiv, at 8.45 —Oceanic Circulation : Dr. Olio
Petiersson. . . -

TUESDAY, June 11.

MiNERALOGlCAL SOCIETY, at 8.— Hamlinite iroin the Binnenlhal ; H. L.

Bowman—Note on Faceted Beads of Zinc: T. V. Bark= r —Un Chlor-

manganokalite : Dr. H. J. Johnston-Lavis and L. J. Spencer.

1 rtURSDA V. June 13.

Royal Society, at 4.^s. — Rn'/'ai/e Papers: Some Points in the Develop-

ment of Ophiolhrix fia.iilU: Prof. E. W. MacRride, F.R, S.—On
Certain Phenomena of Inactivation and of Inhibition exhibited by
Precipitin .Antisera : D. .\. Welsh and H. 0. Chapman.—The Inhibitory

Action upon Subsequent Phagocytosis exerted on Active Normal Seruin

by Inactive Normal Serum through which Bacilli have been passed

:

J. C. G. Ledirigham.—.IZ/mfc-mw membranaccn, Bertrand ; a New
Palaeozoic Lycopod with a Seed-like Structure : Miss M. Benson.

—

Observations on the Life-history of Leucocytes. Part III. : C. E.
Walker.

Chemical Society (Extra Meeting), at 8.30.— Discourse entitled Some
Borderline Problems in Botany: Prof J. B. Farmer, F.R.S.

Mathematical Smciltv, at 5.30.— i.in Partial Differential Equations of

the S cond Order : Prof. A. R. Forsyth.

Institution of Mining Engineers, at 11 a.m.—Improvements re-

quired in Inl.-ind Navigation : H. R. de Salis.— Bye-product Coking
Plant at Clay Cross: W. B. M. Jackson.—Notes on Bye-product Coke-
ovens, with Special Re'erence to the Koppers Oven : A. V. Kochs.— Kye-
pioduct Coke-ovens : P. Schwarz.—Water Supplies by Means of Artesian-

bored Tube-wells: H. F. Broadhur^t.-Gypsum in Sussex: W. J.
Kemp and G. A. Lewis.—The Use of Duplicate Capell Fans : G. M.
Capell.

FRIDA Y, June 14.

Royal Institution, at 9.

KovAL Astronomical Society, at 5.

Physical Society, at S.

Institution of Mining Engineers, at 10.30 a.m.—The Reform ot

British Weights and Measures : A. Hopkinson.- 1 he Thick Coal of

Warwickshire: J. T. Browne -Decriptioi of the Ozokerite (Mineral
Wax) Mine at Boryslaw, Galicia, Austria: D. M. Chambers.—Notes on
the Structural Geology of South Africa: Dr. C. Sandherg.—The New-
Rand Gold-field. Orange River Colony: A. R. Sawyer -Cast-iron
Tubbing: What is the Rational Formula? H. W. G. Halbaum.
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MEDICAL TREATMENT BY HEALTH
RESORTS.

Clirnatolhcrapy and Balneotherapy : the Climates and

Mineral Water Health Resorts (Spas) of Europe

and North Africa. By Sir Hermann Weber and

Dr. E. Parkes Weber. Being- a third edition of

The Mineral Waters and Health Resorts of Europe,

much enlarged in respect to Medical Climatology.

Pp. Sjv (London : Smith, Elder and Co., 1907.)

Price 15X. 6rf. net.

A S the causation and character of chronic ailments
^^ are better understood, more and more reliance

is placed upon baths and climates for their treatment.

The health resorts combine many conditions favour-

able to health, and, in fact, represent more or less

a return to nature, a reaction which becomes neces-

sary in proportion to the increase of civilisation. The
work of Sir Hermann and Dr. Parkes Weber upon

these topics is well known in America and Europe,

and is conveniently presented in the present volume,

which has been much enlarged in the section of

climatotherapy. It now affords the most complete

account of the therapeutics of climate, waters, and

baths that has yet been published in our language.

The real difficulty in the use of these natural

agencies has been ignorance. Indeed, so vast an

amount of detailed information of localities, which

is apt to get out of date, must be combined with

special experience and power of selection, that not

even every physician is likely to be an expert in these

subjects. In cases of difficulty, and where individual

characters have to be primarily considered, the expert

must, of course, have the last word, but for every-

day purposes this book presents a clear account of

general principles and a mine of useful information,

and will form a work of reference helpful alike to the

practitioner and the public.

Change of climate is but one of the objects of

going abroad. The influence of environment at the

health resort, and of travel per se, both upon bodily

and mental functions, are rightly emphasised in this

work. They are, indeed, often a more essential

element of treatment than either climates or baths.

As regards climate, it will now be generally admitted

that there are comparatively few disorders for which

the climates of Great Britain are not as well adapted

as any other. If a necessary exception be made for

some forms of consumption and of chronic joint

disease and defective circulation, and for failing

vitality of old age—for all of which a less humid
and more sunny winter climate is sometimes advisable
•—our health seekers might well, as respects climate,

remain within our own shores. The present authors,

after a survey of many climates, give little counten-

ance to the common complaint of the " changeable

weather " of these islands, but rather affirm that
" frequent moderate changes of weather are favour-

able to health and vigour." Although we may be

limited, as the meteorologists inform us, to less than
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one-third of our possible sunshine, whilst Italy with

a more translucent air enjoys more than one-half;

although the microbes and spores in the atmosphere

of our towns may reach to many hundreds or

thousands in the cubic metre, whilst they are absent

from the alpine, arctic, and ocean airs, yet notwith-

standing our people have developed, thanks partly

to the climate, a power of resistance to disease which

gives them, on the whole, a standard of health and

energy probably unsurpassed in the world.

We note the useful distinctions drawn between the

various marine climates. The umrmer group for

winter use include the equable and humid climates

like those of Madeira, the West Indies and Ajaccio,

and also relatively dry climates like those of the

western Riviera. Again, the colder seaside resorts

of northern Europe and the Baltic are valuable

bracing stations in summer. In dealing with the

effects of climates of high altitude, an interesting

fact, to which Sir H. Weber has already directed

attention, is again stated, namely, that an elevation

of 500 feet to 800 feet in Great Britain is equivalent

or more than equivalent to 2000 feet or 3000 feet

in southern Europe. The statement is well within

the truth, and many instances could be adduced in

confirmation, for example, the highlands of the

north-east of Scotland. The quality of the air in

that region appears to resemble that of the Alps with-

out the rarefaction, and it is a remarkable fact that

some of the disorders, such as degenerative vascular

changes, dilatation of the heart, and nervous prostra-

tion, which are unfavourably affected by an alpine

climate, are markedly benefited in our own more

northern but less elevated and equally bracing

climates. The effect of latitude upon conditions of

disease might well receive more detailed treatment in

a future edition.

The recent additions to our knowledge of soil and

subsoil as factors in climate are here well sum-

marised, but our appreciation of the effect of local

variations is still very imperfect. Here, as else-

where, there exists a body of valuable but empirical

observation, which needs to be collated and

systematised. For example, the influence both of

soil and subsoil upon rheumatism is of acknowledged

importance.

The second half of this volume is devoted to

balneotherapy. This is a branch of medical science

and practice in which, thanks to the conscientious

work of modern spa physicians, a very salutary

change has been effected of late years. Like other

branches of treatment, it was once vitiated by

charlatanism, and later obscured by irrational tradi-

tion and routine. Balneotherapy has been founded

anew upon exact observation, and the present treatise

is a striking testimony to the fact. We are here

furnished with a good resumd of the effects of the

different classes of mineral waters, of which some of

the most active are but weakly mineralised. Not
many years ago it was often denied by competent

authority that ingredients in such dilution could have

any therapeutic effect, and the curative results ex-

perienced were ascribed to the imagination. It is

H
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now recognised that dosage is not to be measured by

bulli. How far we liave travelled from the older

doctrine may be appreciated on reading such state-

ments as the following :

—" in very dilute solutions

the salt molecules are supposed to be held in solution

almost entirely in a state of dissociation, as ions "

(p. 319); and "It must be confessed, however, that

minute quantities . . . apparently too insignificant

to deserve mention, may ultimately turn out to have

a real importance "
(p. 327).

The selection and employment of baths in chronic

disorders belong mainly to the spa physician. The
present volume contains much suggestive material,

but there is still room for a good practical treatise

on the use of baths by a practising balneologist.

The need for an " after-cure " in all serious cases is

here very properly insisted upon. It may be safely

affirmed that the failure of health-resort treatment is

due in most cases either to the neglect of the " after-

cure " or else to the common error of indulgence

in a too prolonged course of baths, or in baths at too

high a temperature. The valuable place of suh-

thermal baths, given at temperatures below blood

heat, has never been sufficiently emphasised as a mode
of treatment at all the spas.

The discussion of the indications for climatic and
spa treatment in the closing chapters should be of

service to all those who have to do with the selection

of a health resort.

THE CORAL POKITES.
Catalogue of the Madreborarian Corals in the British

Museum (Natural History). Vol. vi.. The Family
Poritidae, ii.. The Genus Porites, Part ii. By
H. M. Bernard. Pp. vi+173. (London: Printed

by Order of the Trustees of the British Museum,
1906.) Price 20s.

WITH the publication of the second volume of

the Poritidae it may be said that Mr. Bernard's

•system of cataloguing the corals in the British

Museum has been given a fair trial. A great deal of

skilled labour has been devoted to this work, and a

:great deal of money has been spent upon it. It is

therefore right that the merits of the system itself

should be re-considered in the light of the results

obtained.

That the catalogue is of some value no one would
be disposed to deny. We have now, not only a record

of the existence of a number of specimens of corals

in the British Museum, but a careful, detailed account

of their form of growth and skeletal characters.

For those whose business it is to catalogue or study

certain genera of corals, it is now possible to ascer-

tain, without making a special journey to London
for the purpose, that their specimens are similar to

others in the possession of the British Museum.
Students of coral structure have, moreover, the

advantage of considering the general remarks on the

variation in the mode of growth, of the arrangement
of the septa, pali. Sic, made by an 'authority who has
;had a very large number of specimens to examine.

But Mr. Bernard has abandoned the time-honoured
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plan of arranging his specimens in groups of species

and has adopted the system of ticketing each speci-

men with the name of the locality in which it was
found and a meaningless number. Thus the speci-

men in Ihe Paris Museum, which has for nearly a

hundred years been known as the type of Porites

clavaria, Lamarck, is recorded in the British Museum
catalogue as Porites aniericana incertae sedis secunda.

It is true that the attempt to apply the Linnean

system to the Madreporaria and other orders of

Coelenterata is beset with many very great difficulties.

Everyone who has worked at the systematic zoology

of these animals has met these difficulties, and has
probably realised that in the present state of know-
ledge his solution of them is crude and unsatisfactory.

But we are still in the early period of the history of

coral morphology, and until our knowledge of the

anatomy of the coral polyps, of their tentacles, of

their mesenteries, of their mesenteric filaments, and

of other features of their anatomy is considerably

extended, we are not in a position to conclude that thi

Linnean system is not applicable to them. Th'

advantage of using the Linnean system, however,

even in the present state of knowledge, is that it
,

enables the naturalist who has made a special study of

a genus to express his opinion, by the arrangement of

the specimens into specific groups, of the relations he

believes they bear to one another. His opinion may
not be sound, it may even prove to be misleading,

but the stimulus it gives him to careful and accurate

observation is the very soul of his work, and alone

gives life to systematic zoology.
I

In Mr. Bernard's catalogues we find simply a bald

statement of facts. There are descriptions and figures

of specimens, there are tables and lists, but there

is. not one word concerning the thoughts or opinions

of the man who has devoted so considerable a part

of a lifetime to the collection of these facts. It is

like a quantity surveyor's estimate of bricks and

stones without an architect's plan of the building

they are to construct. We do not get in this system

what we might expect to get, the benefit of tin-

author's long experience, and, on the other hand, for

those who would follow him in the systematic zoology

of corals his volumes oifer nothing but discourage-

ment.

The time has come when a new line of research

should be undertaken, namely, a systematic study of

the soft parts of a large number of specimens of

some one genus such as Porites, and a comparison

made of the relation of the anatomy of the zooids to

the different forms of skeletal growth. In this in-

vestigation some of Mr. Bernard's tables may prove

useful, but the naturalist will have to go through a

great deal of the work again in order to make the

record valuable for systematic purposes. Such a

study may achieve a great deal in clearing up the

difficulty of distinguishing between characters that

are intrinsic and transmitted by heredity to successive

generations and characters that are due to the

immediate influence of the environment. It may
indicate to us the characters that are of value and

those that are not of value for purposes of classifi-
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cation. In the meantime, it would be a serious mis-

take if those in charge of collections of corals were

contented to adopt the non possuniiis attitude of

Mr. Bernard and make no serious attempt to arrange

their specimens in systematic groups.

One of the most important observations recorded

in this volume is that there seems to be a fairly

constant difference between the Atlantic and Indo-

Pacific specimens of Porites. This difference lies

simply in " the fact that the trabecular, horizontal

and synapticular elements which compose the skeleton

are thicker and coarser in the Atlantic and West
Indian forms than they are in those of the Indo-

Pacific." This difference is one which may prove to

be of great importance in the re-arrangement of the

species that will be made in the future, and although

there are some exceptions (p. 19) that may require

special investigation, it will be of interest to inquire

how far a difference in the anatomical character of

the polyps coincides with this difference in a skeletal

character.

Mr. Bernard devotes one chapter of his introduction

to what he terms " metamcric " growth in Porites.

This principle of growth is well known to workers

in the various groups of corals, but it is not one to

which zoologists have hitherto applied the expression

" metamerism." The metameric segmentation of a

living animal body such as we see, for example, in

the developing larva of a Polygordius is one thing,

a linear series of gemmations in which the last of

the series alone survives is another. To confound

the two by using the same word for them will

certainly not assist in the elucidation of the problems

of coral growth. The phenomena of " overgrowth "

in corals, as this process mav more conveniently be

called, are not fully understood, and may be due to

several natural and circumstantial causes, but none

of them seems to be due to any process that is at

all comparable with the metameric segmentation of

a worm or of an arthropod.

Although it has been necessary to express freely

an opinion as to the value of the method employed in

this volume, we may express our admiration of the

careful descriptive account of each specimen in the

catalogue and of the excellence of the plates.

S. J. H.

REALISTIC SCHOOL MATHEMATICS.
A School Course of Mathematics. By David Mair.

Pp. viii + 379. (Oxford : The Clarendon Press,

IQ07.) Price 3s. 6d.

FOR some years past the Civil Service Commis-
sioners have svstematicallv set themselves the

task of framing their examination questions so as to

make them of practical interest instead of merely being

a test of a candidate's capability in abstract mathe-

matics.

Mr. Mair, in the present book, has given a most
useful and interesting collection of such of these ex-

amples as he considers should be within the range

and powers of boys while still at school. These

questions are given in sets at the end of the various
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chapters, which are devoted to the discussion of a
few typical questions. These typical questions are

discussed with variations and from different points

of view, the discussion being thrown into the form
of questions by the teacher, and answers supposed
to be given by the pupil.

It is somewhat diflicult to realise how these dis-

cussions are intended to be made use of unless they

are meant only as typical, to be taken merely as

suggestions, and not to be followed in detail ; it

would certainly not do for the class to have the book
open during the discussion, and it would take too-

long for the class to write down the questions tO'

which they are asked to give an answer, and yet in'

many cases the questions are somewhat difficult to

answer unless the pupils can have them in writing.

Moreover, in some cases the work involved In the-

discussion before the pupil has satisfactorilv arrived

at the generalisation which the teacher is striving to

bring him to is so lengthy that it could not be

completed in a single sitting, and consequently the

continuity of thought required would be seriously

interrupted. This difficulty seems not to have been

contemplated by the author.

Moreover, he does not seem to have sufficiently

realised that the young pupils for whom he is cater-

ing in the earlier chapters are incapable of the

sustained thought and the considerable efforts of

memory and chains of reasoning which he requires,

and, most serious defect of all, even if the pupils-

are brought to perceive and retain the mathematical'

truths thus presented to them, these truths are so de-

tached from each other and are so various in kind that

thev do not form in any sense a mathematical course^

In spite of this, however, the book will be of very

great use. Thus, in some schools it is already being

used with the upper army classes for the sake of the

excellent examples with which it is crowded, the

question and answer part being for the most part

ignored with these classes, and, with regard to the

text, if the teacher can find time to go carefully

through the book, he will find a great deal of help

given him as to the best way of bringing home some
mathematical facts to boys in a more realistic and

vivid manner than he might otherwise be able to do.

For example, the author has a special way of his

own for introducing boys to logarithms. This

method is very carefully worked out, and is particu-

larly worthy of study. Possibly each teacher will

elaborate some modification of his own which he

prefers, but he certainly should very carefully con-

sider the author's method, which is most ingenious

and well worked out so far as he goes, though there is

a gap at the end which he has jumped. The author's

treatment of questions in .solid geometry also is good,

giving them a reality and vividness which will make
this part most valuable as an introduction or as a

companion to the theorems of the eleventh book of

Euclid or its modern equivalent.

The impression left on the reviewer's mind is that

the book in no way supersedes the regular class books

on the various subjects, but that it may be a most

valuable adjunct to them in two ways, first, by sug-
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gesting methods of presentment of new mathematical

ideas by means of concrete illustrations which will

bring them home more vividly and interestingly to

the pupil, the method of question and answer being

often used to make the pupil think for himself

—

though, indeed, this is generally done now by good

teachers as occasion serves—and, secondly, by the

teacher taking the class from time to time through

a selected set of the examples when they have assimil-

ated the underlying book-work.

There is one thing which the author has touched

on, though apparently only in an example (No. 7,

p. 293), which one would have liked to see brought

into much greater prominence, viz. the graphic solu-

tion of a quadratic equation x- — 'bx + ac = a by draw-

ing lines OA = a, BC = f, perpendicular to a line

OB = fc, and drawing a circle on AC as diameter,

cutting OB in P, Q : the roots being OP and OQ.
This method gives the clue to the geometrical solu-

tion of many problems some of which would other-

wise be difficult; for example, the construction of a

triangle of given area when two sides are given in

position, and a point in the plane through which

the third side is to pass; also the construction of a

right-angled triangle from the data given in the

book on p. 261 ; also the division of a line in extreme

and mean ratio; and, indeed, any problem the solu-

tion of which depends on a quadratic. It is a most
valuable link between algebra and geometry.

Another method which is applicable to the case of

.'V'- + b.r = a-, and is perhaps better than the first

for this particular case (though really only a

modification of the above general method), is given on

p. 264. The book is, in fact, bristling with ideas and
suggestions, and we wish it the great success it

undoubtedly deserves. A. L.

EGY?TIA}^ ANTIQUITIES.
Egyptian Antiquities in the Pier Collection. Part i.

By G. C. Pier. Pp. 27 + xxi plates. (Chicago:

University of Chicago Press, 1906.) Price I'js.

MR. GARRETT CHATFIELD PIER, of New-

York, is an amateur of Egyptian antiquities,

and has begun to publish a catalogue of his collec-

tion, of which the first part has reached us. The
book is produced by the Academical Press of the

University of Chicago, which, at the instigation of

its Egyptological specialist. Prof. Breasted, is

beginning to take an important part in Egyptian
archaeological work.

We find various traces of Prof. Breasted in Mr.

Pier's book. The learned professor's " particular

wanities " in the way of transliteration of Egyptian

names, such as " Ikhnaton " for Akhenaten, or

" Harmhab " for Haremheb, either stamp Mr. Pier

as a faithful follower of Prof. Breasted or show that

the professor revised Mr. Pier's Egyptology. Mr.

Pier's use of the Berlinish algebraic transliteration

{e.g. "s;-r' Nb-m;'-t-r'-nb-t;wj " for what might
just as well be written sa-ra Neb-maat-Ra neb-tatii,

p. 5) points the same way. But Mr. Pier should be

careful, if he uses this highly learned transliteration,
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to use it consistently, and not write sometimes " Nub-
khprw-r' " (p. 19), sometimes " ','-hprw-r' " (p. 22),

sometimes " Mn-hpr'," sometimes " Men-khepr-r' "

(p. 21), or " Ishrw " (p. 6) for " Jsrw," or

"Thy" (p. 13) for "Tjj," in such a sentence as
" Stn-hmt-wr-mrj-f-Thy (surely, surely, Tjj !

j 'nh-ty,

"

which also exhibits confusion between the orthodox

Teutonic "
j
" and the slightly heretical English

"y." Thy is the queen whose tomb has just been

discovered at Thebes; if the German transliteration;

is used for her name at all, it must appear as " Tjj,"

but in realitv there is no need whatever to use pcdan

licallv, in a guide to a collection of objects of purely

anthropological interest, a transliteration of ancient

Egyptian which is utilised only by a few German or

germanised philologists for pu^-ely philological pur-

poses.

Mr. Pier's collection does not, so far as published,

appear to contain anything of extreme interest, com-

pared, that is, with such important private collec-

tions as those of Mr. Hilton Price or Mr. Macgregor.

He seems to be chiefly interested in objects of "the

prehistoric period and scarabs of the XVIIIth

Dynasty, of which he possesses some fine specimens.

Of later scarabs he does not appear to own many,
which may account for the inaccurate statement on

p. 15 :
—" with the Twenty-sixth Dynasty richer

materials are used for scarab .seals and plaques, such

as carnelian, amethyst, serpentine, &c. , rarely, if

ever, inscribed." We italicise the erroneous state-

ment, which may well seem odd to those who know
how constantly the little stone scaraboid plaques of

the Saite period were inscribed with all manner of

sentences, wishing a good new year, invoking

Khonsu as a protection, and so forth. But probably

Mr. Pier has not yet devoted much attention to these

later objects. He is thinking of the fact that the

Xllth Dynasty amethyst and other stone scarabs

were but rarely inscribed : this is so.

Mr. Pier draws his scarabs extremely well, much
better than his fiint implements, of which he pub-

lishes some scratchv pen-and-ink representations

[Plates v.-ix. : Plate ix. (of a slate) is especially bad].

The mirror on Plate x. is also very badly drawn,

and the two dishes on Plate xi. are not much better.

Mr. Pier would be well advised to reproduce these

things by means of photography in future, and to

confine his artistic efforts to scarabs and hieroglyphs,

which he knows how to draw.

His coloured plates of ceramics are very successful,

though not so successful as Mr. Henry Wallis's in

his "Egyptian Ceramic .\rt." Mr. Pier's blues,

yellows, and violets do not so perfectly reproduce their

originals, and Mr. Wallis's do. But it would be in-

deed difficult to rival Mr. Wallis's drawings or Mr.

Carter's in the publication of the " Tomb of Thout-

mosis IV."

-So far as the literarv part of the book is concerned,

quite apart from the usual aberrations of American

spelling, Mr. Pier has one or two specialities of his

own. One is " faun-colored " (for " fawn-coloured "),

which occurs two or three times, and so cannot be

a misprint. Presumnblv Mr. Pier has forgotten what

II
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a " fawn " is, or what colour it is, and is thinking

of a Greek faun. True, if we are to believe the

sculptors, the fauns and hamadryads did live naked
in the open air most of the time, so were probably

slightly tanned. And what does Mr. Pier mean by
"hackling" (p. lo)? Was a "hackling imple-

ment " the sort of flint you threw at a prehistoric

election candidate: to "heckle" him? Or does Mr.
Pier mean simply " hacking "? One talks of a dog
" putting up his hackles." We pass on, uncon-

vinced. On p. II we read a description of a vase

as "handled for suspension or portage." Bv port-

age Mr. Pier probably means " carrying "
: his word

is an odd one, and sounds as if it were of Canadian
origin ; we have not met with it in this particular

sense before, and we do not like it at all.

Real misprints are rare. We notice " Chelleen "

for " Chelleen " (p. 6), and one or two others of no
importance.

The disadvantages of the book are such as the

author can easily remedy in the succeeding parts,

and we hope that he will continue his plan to its

end. Such catalogues of private collections are ex-

tremely valuable to the student, and those collectors

who publish them are to be congratulated on the

scientific spirit that impels them to make their

antiquities known. H. H.

OVR BOOK SHELF.
Heat Sliado^vs. By Walter Jamieson. Pp. viii + jo.

(London : Blackie and Son, Ltd., 1907.) Price 6d.

net.

This pamphlet describes some new experiments in

conduction and radiation of heat. The author has
prepared a series of grades of paper sensitised to heat
by impregnating them with a " sympathetic ink "

which turns green on heating (i.e. on drying). The
tint attained in any experiment mav be considered as
depending roughly upon the amount of heat absorbed

;

thus the paper acts as a calorimeter rather than as a
thermometer. This law would be true if the absorbed
heat were all transformed into the latent heat of

steam ; since, however, the paper sensibly warms
(and, therefore, radiates), the law is not so exact;
though even so there is a time-temperature compen-
sation. The double iodides sometimes emploved for

the purpose are thermoscopes rather than calori-

meters, for their transition points are somewhat too

high, and when reached the transformation is rapid

and automatic; that is, it is independent of the heat
supply.

.Snecimens of the sensitive paper were received alonaf

with the pamphlet, and we have been able to test it.

We think that it will prove very useful for demonstrat-
ing the phenomena of conductivity and radiation in

schools where thermopiles are out of the question.

Too much stress must not be laid, of course, upon
quantitative experiments. The first experiment is to

fasten a strip of the paper, sensitive side un, upon a

board with a thick copper wire between. If the wire

is heated at one end the green tint spreads out more
widelv near the heated end. We do not think that

the teacher is justified in measuring the width of the

coloured band and in thus trying to find the law of

the decrease of temperature; he should be content

with the inference of "more or less." Most of the

experiments are excellent. We think those on

radiation are the best.
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-\s a bright surface Mr. Jamieson employs a test

tube coated with a metallic paint. Tliis forms a very
good coating, but the inquiring child (and teacher)
may wonder whether the varnish with which it is

applied has anything to say to the result.

This metallic coating is also employed by the author
for coating electrical condensers, proof planes, &c.

,

and is very readily applied both to the inside and out-

side of any jar

Handbook of American Indians Xortli of Mexico.
Edited by Frederick \\"ebb Hodge. Pp. ix-l-972.

In two parts. Part i. (Washington : Government
Printing Office, 1907.)

Tins volume is Bulletin jo of the Bureau of .American
Ethnologv in connection with the Smithsonian
Institution. The handbook contains a descriptive

list of the stocks, confederacies, tribes, tribal divi-

sions, and settlements north of Mexico, accompanied
with the various names by which these have been
known, together with brief biographies of Indians
of note, sketches of their history, archaeology, man-
ners, arts, customs, and institutions, and the

aboriginal words incorporated into the English lan-

guage. -All the tribes north of Mexico are dealt with,

including the Eskimo and those tribes south of the

boundarv more or less affiliated with those in the

United States. Under the tribal descriptions a short

account of the ethnic relations of the tribe, its location

at various periods, and statistics of population are in-

cluded. There are many illustrations. Though con-

fessedlv incomplete, the handbook represents a vast

amount of research by an army of observers, and
students of ethnography will look forward to the

publication of the second part with keen anticipation.

.4 German Science Reader, with Notes and Vocabu-
lary. Bv Dr. W. H. Wait. Pp. vii -1-321. (New
York: The Macmillan Co.; London: Macmillan
and Co., Ltd., 1907.) Price 4s. 6d.

The greater part (180 pages) of this book con-

sists of selections from standard German works on

the chief departments of science. The extracts de-

scribe some fundamental facts and principles of

chemistry, physics, geology, mineralogy, astronomy,

and anatomy; and they have been selected from the

point of view of interest as well as that of instruction.

Helpful notes are given on each division of the book,

and also lists of words commonly mispronounced and

of words and phrases with special or idiomatic mean-
ings. .\ vocabulary at the end of the book gives the

English rendering of words used in the German text.

.Any student of science having a slight acquaintance

with German grammar will find in the book all the

assistance required to enable him to read the extracts

with interest and profit. -As an introduction to Ger-

man scientific literature, the volume will be found of

real service both by teachers and students.

Les Bases de la Philosophie naturaliste. By Andr^

Cresson. Pp. iv -I- 179. (Paris: Felix -Alcan, 1907.)

Price 2.50 francs.

The title of this little volume serves to define its

purpose. The author provides a short and impartial

explanation, likely to be understood by a reader of

average intelligence, of the fundamental principles

upon ""which modern philosophv rests. The scope of

the book will be clear from the titles of the six chap-

ters into which it is divided : the first deals with the

old anthropocentric view of things, and this is fol-

lowed by chapters on science and the inorganic

world, science and life, science and mind, science and

societv, and conclusions.
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to return, or to correspond with the writers of, rejected

manuscripts intended for this or any other part of Nature
No notice is taken of anonymous communications.]

The Oiigin of Radium.

I CANNOT let Prof. Rutherford's letter in NatL're of

June 6 pass without directing attention to one striking

.consequence, in which I personally am interested. During
1904 and 1005 I published (Natuke, May 12, 1904, January
26, 1905, and P/ii7. Mag., June, 1905, p. 768) the result of

an experiment which went to show that a kilogram of

uranyl nitrate, purified initially from radium by precipi-

tating barium as sulphate in its solution, and kept 550
days, generated a quantity of radium which, although only
one-thousandth part of what is Iheoretically to be expected
on the view that a direct change of uranium X into radium
takes place, was still one hundred times the amount
initially present. Boltwood {.Im. Journ. Sci., September,
1905, XX., 239), woiking with one hundred grams of uranyl
nitrate purified from radium initially by repeated crystal-

lisations from water, was unable to observe any detectable
increase after a period of ,igo days, and concluded that
" the results obtained by Mr. Soddy arc without signifi-

cance," and averred that my results were due to the in-

troduction of radium salts during the tests.

Now such a criticism and such an imputation on the
part of one investigator dealing with the work o'f another
surely ought only to have been made if it was the only
possible explanation of the discrepancy. As it was, to me at
least, it was not even the most obvious explanation. Bolt-
wood did not give consideration to the all-important in-

fluence of the method of purification of the uranium from
radium on the results obtained. My result, that the rate of
production of radium from uranium was only one-thousandth
of the theoretical, brought into being the present theory of
the existence of several hypothetical intermediate transition
forms between uranium and radium. It is obvious that,
according as the method of purification employed does not
or does remove these transition forms as well as the
radium, so one will or will not expect to observe an initial

production of radium in a solution of uranium. Now the
method of precipitating barium as sulphate in a uranium
solution is designed to remove only the radium, whereas
the inethod of repeated crystallisation from water adopted
by Boltwood is well calculated to purify the uranium, that
is, to free it from all other accompanying substances.
Hence there is no necessary discrepancy between the results
of the two experiments. This view has been put forward
by Rutherford (" Radio-active Transformations," p. 75q).

I would not now have raised this matter had not
history apparentlv repeated itself, and Prof. Rutherford's
most recent results (Nature, June 6, p. 126) enabled me,
without making any special claim to infalllbilitv, to exhibit
clearly the real nature of Boltwood's criticism. In the
American Joutna] of Science for December, IQ06. p. ^n.-j

fNATURE, January -^l, Boltwood published a " Note on the
production of Radium from .Actinium " in which evidence
was given that actinium is the parent of radium. This
was quickly followed (Nature, Januarv 17, p. 270) by some
confirmatory evidence of a similar character bv Rutherford,
who.^ however, pointed out that there was no proof th,-it

actinium was itself the true parent of radium, although
this parent was undoubtedlv present in the actinium solu-
tions employed. Now Rutherford shows in last week's
issue that actinium purified from radium in a different
manner yields no appreciable growth of radium. Is Bolt-
wood's previous positive result then " without signifi-
cance"? Surely not. But if Boltwood's result on the
production of radium from actinium can be explained, as.
of course, it can be explained, without charging him with
introducing radium into h's solntio". so in the same wav
can mine with uranium. Indeed, whereas the intermediate
product, which Is the parent of radium, is a necessarv
companion of anv uranium preoaration which has not
recentlv been subjected to a purification process capable of
removing It. it has yet to be shown that the association

NO. 1963. VOL 76]

of this parent with actinium is genetic and not purelv
fortuitous.

I hope this exposure of an old criticism, made without
due consideration of the complexity of the problem, will
clear the way for the publication of some further results.
In the two years that have elapsed since the publication
of my last paper I have had the advantage of the co-
operation of Mr. T. D. Mackenzie in the steady and con-
tinuous prosecution of the work under the most favourable
conditions. We have from the commencement, which dates
prior to Boltwood's first communication on the subject, had
as the basis of the work the all-important influence of the
method of purification adopted, and we have used through-
out a new method of purification, which, though not with-
out difiiculty and danger in its application to the purifi-

cation of large quantities of uranium salts, was deliberately

chosen as affording a reasonable guarantee that it would
separate the uranium from all other substances present.

Mr. Mackenzie has purified with the utmost care three
separate kilograms of uranyl nitrate by this method, and
I may anticipate our results to the extent of saying that,

so far, they entirely confirm and extend the results obtained
by Boltwood in which re-crystallisation was the method
of purification employed. The first preparation, contain-
ing after purification about 500 grams of uranyl nitrate,

has been kept for 600 days, and has not shown the slightest

detectable increase in the amount of radium initially pre-
sent. Now that these three purified preparations have
been set up in a form to allow of continuous and extended
observation, our attention is being directed to the residues
from the three kilograms, which should contain the parent
of radium, if my earlier positive result was correct. After
all, it would be a little surprising if this parent of radium
was entirely absent from commercial salts of uranium, for

although Boltwood and Rutherford have found it in pre-

parations of actinium, it must not be forgotten that the
only source of actinium is that from which commercial
uranium salts are prepared.

Frederick Soddy.
The L'niversity, Glasgow, June 8.

The Structure of the .ffither.

In the current number of the Philosophical Magazine
I have given in some detail certain objections to identify-

ing the magnetic vector with translational a;thercal motion,
and to a large extent these are on all fours with Prof.

Hicks's objection, which is cited by Sir Oliver Lodge in

the same number, and of which 1 had lost sight. Very
briefly, thus: if bodily a;ther flow were (within a constant
factor) identical with magnetic induction, or were even an
essential feature thereof, our judgment as to whether or

not a given region was pervaded by magnetic induction
would depend on the arbitrary origin of coordinate axes
relatively to which we chose to measure velocities, motion
of bodies through the a;ther being physically indistinguish-

able from an equal and opposite motion of the sther with
those bodies at rest.

Much the same diflTiculty (concerning the essential

relativity of motion) seems to me to arise when resultant
;Ethereal momentum is taken to correspond to the vector

product of the electric and magnetic vectors ; in this case,

moreover, further dilliculties are encountered. Consider-
ation of a progressive train of electromagnetic waves shows
that, with this ;ethereal-flow interpretation of the Poynting
vector, we should have a resultant rethereal motion made
up of a steady flow in the direction of wave propagation,

together with to-and-fro motions parallel to that direction

and kinematically exactly simulating the motion of a gas
which is transmitting waves of sound. This clearly implies

compressibility of the aether, not merely as a minute
residual phenomenon, but as a fundamental relation of

electromagnetism.
And what would happen in the case of such a body as

the sun, which consistently radiates more energy than it

receives by radiation? There w^ould be a flow of aether
J

outw.ard in all directions, maintained throughout immens
periods of time. This difiiculty seems almost insuperable.

There appears to me to be much evidence in favour ofl

the view thai the resultant velocity of the a>ther (referred!
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to suitable axes) is everywhere zero—at least so far as

electromagnetic phenomena are concerned.

Though I find myself in agreement with Prof. Richard-
son's conclusion that magnetic intensity is not to be

identified with speed of ;ctheroal flow, as explained in his

letter to Nature of May 23, I venture to dissent from his

arguments. These proceed from the contention that, on
the contested assumption, certain integrals would become
infinite. Now, in the first place, it appears to me from
mere inspection that both these integrals (which I have
not actually evaluated) are in reality finite ; in the second

place, neither integral expresses a magnitude which bears

directly on the point at issue, one of them being justly

crittcised by Sir Oliver Lodge in N.ature of June 6 as

apparently devoid of mathematical meaning. The question

proposed is as to the momentum due to an electric charge

upon a moving sphere, and in this connection the really

significant magnitude is the kinetic energy, expressed in

terms of the translational velocity. Differentiating this

expression with respect to the velocity, we have at once

the momentum, the result obtained being independent of

anv physical theory as to the ultimate nature of the energy

in a magnetic field. C. V. Burton.
Cambridge, June 8.

Decomposition of Radium Bromide.

Yesterd.w, on opening a glass tube containing i milli-

gram of radium bromide which had been hermetically

sealed for almost exactly twelve months, there was a very

strong odour of bromine which hung about the tube for

about ten minutes. The amount of the bromide decom-
posed in this period would be about 5-4x10-" grams
according to Rutherford ; the amount of bromine corre-

sponding to this would be about 2X10-' grams. Perhaps
some chemist could say definitely whether this amount of

bromine would be detectable by its odour. The volume of

the tube was about 4 cubic centimetres.

Alfred W. Porter.

University College, London, June 8.

The Mass of the a Particle.

Apparently the following simple and obvious method of

calculating the mass of the a particle has been overlooked.

.\ccording to Rutherford, the number of o particles

emitted per second by a gram of pure radium is 2.5x10".
Of these particles, one-quarter comes from each of the

four elements Ra, RaEm, RaA, RaC. The particles from

these four elements are emitted with velocities 0-82 V„,

0-87 V;,, 0.90 V,, I 00 V„ respectively, where V, is

2-6x10' cm. /sec. ; they all cease to produce ionisation

when their velocity is 045 V„. Hence the loss of kinetic

energy of all the a particles emitted from one gram of

radium in passing over their ionising ranges is

2;52<Jo" ^ ^^^^ ^ {(0-82)2-1- (0-87 )- + (0-90)24- 12- 4 ^

(0-431-1(2-6 X ioS)2 = « X 5-3 X io2»,

where m is the mass of an o particle.

At the same time, it is known that one gram of radium

gives out 105 gram-calories per hour (mean value), or

1-22x10" ergs per second. If we may identify this

quantity of heat energy with the kinetic energy lost by the

o particles in ionisation we have

niX5-3X 10°' = 1-22 X 10'

or
ii; = 2-3X 10--'.

The ratio e/m for the a panicle is 1-56x10" electro-

static units. The two most probable theories of the nature

of the a particle are (i) that it consists of an atom of

helium carrying a charge 2€, where c is the electronic

charge 3-4X io-'°, and (2) that it is a molecule of hydrogen

carrying a charge €. On the hypothesis (i) the mass of

the particle is 4.26x10--"'; on the hypothesis (2) it is

2.13X10--'. The calculation given indicates that (2) is

correct, and explains the failure of Greinacher and Kern-

baum to obtain helium from the a rays of polonium {Phys.

Zeit., 1907, p. 339).
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If it be assumed that the whole of the kinetic energy

of the a particles, and not only that part of it which is

spent in ionisation, appears as heat energy, the value for

m is found to be
1-78x10-=''.

I have thought it best to give the maximum estimate of

that quantity which can be attained by this method.
Norman R. Campbell.

Trinity College, Cambridge, June 3.

The "Renal-portal System" and Kidney Secretion.

I recently published a short paper (Proc. Zool. Soc, .

1906) on the significance of the so-called " renal-portal

system " found in most of the lower Vertebrata. In this

paper I advanced strong reasons for supposing that the
" renal-portal system," or, as I prefer to call it, renal

cardinal meshwork, is non-excretory in nature. I showed
that, both developmentally and structurally, there was
every reason to doubt whether the renal cardinal mesh-
work takes any part in the formation of the plexus of

blood-vessels which surrounds the urinary tubules (although,

of course, these are connected with each other), and that

therefore the blood apparently supplied to the kidney by

the '* renal-portal " (post-renal) vein is in all probability

not utilised in the production of the kidney secretion. This

conclusion, opposed to that held by most physiologists and

morphologists, I supported by citing the physiological ex-

periments of Nussbaum (Pfliiger's Archiv. xvi., xvii., 1878;

Aiiat. Anzeig., i., 18S6) and Beddard (yowr. Physiol.,

xxviii., 1902), which afforded valuable confirmation. These

experiments, as is well knpwn, proved that after the

arterial supply of the frog's kidney had been eliminated

all secretion immediately stopped, notwithstanding the facts

that the " renal-portal " circulation was still in full swing

and that powerful diuretics were employed. The sole

objection to regarding these experiments as conclusive was
that, in consequence of the kidney being deprived of

oxygenated blood, the tubular epithelium had degenerated,

and was therefore not in a condition to secrete. While

recognising this objection, yet for the other reasons which

I had already advanced I ventured to maintain that, ever*

if the blood in the post-renal vein could be artificially

oxygenated, no secretion would occur.

Unfortunately, I was not aware of more recent physio-

logical work on this subject when I made this last sug-

gestion. Since then, however, Prof. Halliburton has

kindiv directed mv attention to the papers of Bainbridge

and Beddard {Biochemical Journal, i., 1906) and Cullis

(Jour. Physiol., xxxiv., 1906), in which the reverse result

has been obtained ; that is to say, according to these later

experiments, a secretion can be obtained from the "renal-

portal " circulation provided that the tubule epithelium is

maintained in a healthy condition by means of a sufficient

supply of oxygen, and that powerful diuretics like urea

and phloridzin are employed. This result at first sight

appears to be contradictory of my previous conclusion and

ronfirmatorv of the generally accepted " portal " theory

of the renal cardinal meshwork, but it is the object of

these remarks to show that such is, after all, not neces-

sarily the case.

In the first place, these recent experiments have clearly

shown that the " renal-portal " circulation will not yield

the slightest secretion in the absence of powerful diuretics ;

in other words, the result obtained by Bainbridge, Beddard,

and Cullis is at best an abnormal one. Under more normal

conditions, i.e. in the absence of diuretics, with a healthy

tubule epithelium and with the " renal-portal system "

alone working, no secretion whatever occurs.

Secondly, the very fact that when the venous blood con-

tained in' the renal' cardinal meshwork alone "supplies"

the kidney, the tubule epithelium degenerates, proves that

in the normal living animal this blood is not in contact

with the tubules, i.e. does not take part in the formation

of the blood-plexus surrounding the tubules, since, as the

experiments prove, these latter require the oxygenated

blood derived from the renal arteries in order to live and

much more to secrete.

Thirdly, it must be remembered that in the experiments

of Bainbridge, Beddard, and Cullis, the elimination of the
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arterial circulation of the kidney does away with the blood

current which normally flows a-^'a-j from the region of

the tubules, and, this being the case, the venous blood of

the renal cardinal meshwork, encountering no resistance,

is enabled to penetrate to the tubule plexus, carrying with

it the injected diuretics which cause the secretion observed.

There is no reason why the secretion should not occur

under these abnormal conditions. The tubule epithelium

is well supplied with o.\ygcn, the veins arc gorged with

impure blood, and in experiments in which at all large

secretions were obtained the pressure was artificially raised

by forced injection or otherwise.

It is easy, then, to account for the secretion obtained

by the investigators named, and at the same time to believe

that the venous blood takes no share in the formation of

the kidney secretion under normal conditions.

It has always surprised me, speaking as an outsider,

that physiologists have so readily assumed that they possess

in the frog and other animals with " portal " kidneys so

many convenient anatomical contrivances in which the

glomeruli and the renal tubules are supplied by separate

vessels. It is true that the renal cardinal meshwork is

continuous with the blood plexus surrounding the tubules,

but surely it is very unsafe to assume from this one fact

that the venous blood is used by the tubules for secretory

purposes. Another equally patent fact, that the similar

tubules of mammals employ arterial blood, should suffice

t.3 cast doubt on the assumption. And when we recall to

mind the statements of Hyrtl iWiener Akad. SB., xlvii.,

1863) and Vialleton (C. li. Hebtlom. Seances Soc. Biol.

Paris, liv., J902), among others, that in those " portal
"

kidneys in which the vascularisation has been histologically

examined, viz. those of the frog and certain sharks, the

renal cardinal meshwork is structurally distinguishable

from the tubule plexus (the former consisting essentially

of large channels putting the post-rena! vein into com-
munication with the post-caval, and the latter consisting

of capillaries which open into the channels), there is still

more reason for supposing that the flow of blood is from
the tubule plexus into the renal cardinal meshwork, and
not in the contrary direction. The numerous experiments
which have been based on the aforesaid assumption have,

I should imagine, given rise to incorrect ideas as to the

normal functions of the urinary tubules.

If I needed any additional physiological evidence in sup-
port of my contention that the post-renal vein has nothing
to do with the vascular plexus of the urinary tubule, i.e.

does not supply the kidney for excretory purposes, I find it

to hand in the recently issued British Association Report
for 1906, York. In a report on " The ' Metabolic Balance
Sheet' of the Individual Tissues," p. 427, it is shown to

be exceedingly probable, by the relative amounts of oxygen
used up by the kidney tissue of a frog and a mammal
respectively, that the " renal-portal " vein of the frog bears
a very different relation to the kidney tubules as compared
with that of the renal vein of mammals—which is the
conclusion I am maintaining. It is further stated that
" when the same kidney is perfused at different times
through the aorta and through the renal-portal system,
there is a greater consumption of oxygen in the former
case than in the latter (double to treble in four experi-
ments)." If we assume what is generally held to be a
well-established fact, viz. that the kidney-tubule epithelium
plays quite as important a part in kidney secretion as the
glomerular epithelium, then it is difficult to understand, on
the portal theory of the kidney, whv the quantity of oxygen
absorbed by the kidney tubule is totally out of proportion
to the work done by it. Obviously the only rational con-
clusion to draw is that in the above experiment the o.xygen
perfused through the " renal-portal " vein did not come
into contact with the tubule.
To sum up, I think I may say that I have clearly shown

that the recent work of Bainbridge, Beddard, and CuUis
does not disprove my original contention that the renal
cardinal meshwork is, under natural conditions, non-
excretory, that, in short, the so-called " renal-portal " vein
does not supply the renal tubules, as physiologists
commonly assume, and that, in consequence, experiments
based on this assumption are liable to give rise to mis-
leading ideas. \V. Woodl.ind.

Mendeltsm and Bionnetry.

In the striking and suggestive review of Mr. Punnett's
work on " Mendelism," in Nature of May 23, the reviewer
cites, without naming the author, a view expressed by Mr.
A. D. Darbishire (.Manchester Memoirs, 1906) to the effect

that " the Mendelian deals with units and the biometrician
with masses," and states that this idea, " though
plausible, is based on a fallacy," for " the Mendelian 's

units are the biometrician 's masses, except when the latter

exceeds his limits and includes within his masses itiorc

than one such unit."

I have no doubt that Mr. Darbishire read the review
with as much enjoyment as myself, but it seems to me
that his statement of the case is dismissed with scarcely

sufficient consideration. The reviewer's points, if I under-
stand aright, are two:—(1) that Mendel's laws (by which
he seems to mean, not merely the law of segregation, but
the laws of observed proportions) are really mass-laws
and not laws of the individual

; (2) that the biometrician's

masses are the masses to which Mendel's laws apply.

But surely (i) .Mendel's laws are based on definite con-

ceptions as to the germ-cells of the iiiilividual—and that

is the important point—and are true of the individual to

a degree of approximation which is the higher the greater

the number of offspring (quite a high degree in such a
case as Mr. Lock's maize). Further, (2) if the " Men-
delian's units " were the " biometrician's masses," there

should be inheritance of individual variations, within each
of two races A and a, for any character to which Mendel's
laws applied on crossing those races ; for inheritance of

individual variations is what the biometrician has observed
for nearly all characters in his masses.

I indicated the importance of an investigation on this

point some time ago (New Phytologist, i., 234)—for it is

almost a fundamental question whether a single deter-

minant, such as may be assumed to exist for a unit

Mendelian character, is or is not capable of variation from
individual to individual—but I am not aware that any
such investigation has been made. The reviewer's assump-
tion may, therefore, be true, but it is unproven, and
theories at present in the field (Pearson, Phil. Trans.,

ic;04 ; Yule, Conference on Genetics, 1906) arc based on
the opposite assumption, viz. that heritable individual

variations are due to the character concerned being deter-

mined by ij allelomorphic couplets, and not by one. If

this be true, the " biometrician's masses " are precisely

masses to which Mendel's laws, in their simplest form, do
not apply.

The question referred to above, whether a unit

Mendelian character exhibits heritable individual vari-

ations or no, seems to be one that urgently calls for

experimental investigation. G. Udnv Yc'le.

Mr. YfLE is probably right. The question is this :

Is the inheritance which the biometrician always finds

within the limits of his masses due to the fact that he

is dealing with a large number of Mendelian units, or

that he is measuring the intensity of heredity within such
a unit?

If the former, Mr. Yule is right in saying that I

criticised the view expressed by Mr. Darbishire unjustly.

If the latter, the mass of the biometrician is the unit of

the Mendelian. But before we can give an answer to

this question we must know, as Mr. Yule points out,

whether there is inheritance of fluctuating variations

within the limits of a single Mendelian character such
as " tall," in peas. If we may argue from stature in man
to stature in peas, we should compare the character tall

(or normal) in peas to tall (or normal) in man, and dwarf
in peas to dwarf in man. We know that there is inherit-

ance within the character tall in man, and, if this analogy
is legitimate, we should expect to find it so in peas. If

it were, the answer to the question whether the view
expressed by Mr. Darbishire were right or not would
depend on whether we still called the character tall the

unit or extended the conception of unit to the smallest

heritable variation within the category tall.

The Reviewer.
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SOME INSTAXCES OF UNSCIEXTIFIC
ADMIXISTRATIOX.

IN' recent letters to Nati-re and the Times, I had
occasion to criticise the lack of science displayed

by the Indian authorities during- their conduct of the
operations against plague in the great outbreak of

1S96. The Editor of Nature, who has so frequently
and ablv urged the claims of science on the public,

now asks me to give any more instances of the same
n.'iture which I may have observed.

Probablv few any longer accept the teaching of

Hume, that the object of government is no other than
"the distribution of justice." The function of an
ideal civilised government might be described as the

performance of all acts for the good of the public

which individual members of the public are bv them-
selves unable to perform—that is, the organisation of

public welfare. The individual can certainlv add
much bv intelligence and virtue to his own welfare

;

but these qualities do not suffice to protect him alto-

gether against those evils which can b? combated onlv
by concerted action, such as the depredations of

disease and of e.Ktcrnal and internal human enemies

;

and where he is powerless, the Government, and only
the Government, can help him. Now such concerted
action is likely to be successful only when it is based
on sufficient knowledge; and a scientific administra-
tion differs from an unscientific one just in this pr.r-

ticular, that it seeks the necessary knowledge, while
the other acts blindly. In nothing is this more mani-
festlv the case than in connection with that depart-

men of public administration which is charged with
the protection of the public against disease—a depart-

ment second to none in importance, because it con-
cerns not only our sentiments and our pockets, but
our health and our lives. Before such protection can
be obtained, two things are absolutelv necessary

—

first, an exact knowledge of how diseases are caused
and how best they may be checked, and, secondlv, an
efficient organisation to act upon that knowledge
when it is obtained. I will now try to examine how
far, within the range of my own subject and ex-

periences, this ideal of a scientific administration has
been reached.

My experiences commenced in the Indian Medical
Service in i88r. The Indian governmental machine
is a bureaucracv placed niostlv in the hands of

soldiers and Indian civili;ms, who are selected from
the British middle-classes by competitive examinations
in branches of knowledge among which (be it noted)

science, except mathematics, does not hold a very
prominent position. The medical establishment, to

the care of which the health of about three hundred
millions of people is mostly entrusted, is divided into

a civil and a militarv br.-inch Avith corresponding duties.

and contains, I think, more than a thousand qualified

medical men, chiefiv British, belonging to the I. M.S.
and R..\.M.C., with a large subordinate staff of

apothecaries, hospital assistants, and so on. The
heads of this organisation are medical men, but they

do not generallv, I think, have seats on the supreme
executive councils.

When I entered the I. M.S. it had a great reouta-

tion, which it still possesses, and, together with the

Army Medical Department, had done fine work.
Both these services were on the whole very well

organised; but I could not help noticing several

anomalies. Manv of the Indian diseases are, of

course, different from those met with at home. Our
knowledge of them was then chiefly in the clinical

stage, and verv insufficient, both for treatment and
prevention ; and what we oossessed was due, not to

any organised official inquiries, but to the efforts of

individuals. I remember being struck even then with

the absence of organised research. It is true that
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pathological laboratories existed in the universities

(under men burdened with other duties) ; that Govern-
ment had specially appointed two commissioners,
Lewis and Cunningham, to study this subject; that

temporary inquiries had been made on leprosy and on
certain local outbreaks ; and that there was a good
Indian medical journal; but these were obviously in-

sufficient to enlighten us on the multitude of strange

and mvsterious diseases we were called upon to deal

with. Why did not Government carry on much more
extensive researches? The time-worn answer always

was, because they could not afford it. But, surely, if

they could afford such a large and expensive medical

establishment, thev should also be able to afford those

researches which were essential to making that estab-

lishment effective. Of what use was the one without

the other? An inefficient machine is the most ex-

pensive of all. Did they think that we medical men
should know all about these diseases by intuition?

But no!—content with having appointed a legion of

" doctors " to fight disease, they never seemed to

consider that it was necessary for those doctors to

know how to do it.

But this invariable cry of " no funds " was palpably

untrue. Manv of the' administrative and judicial

offices in India were being paid above their market

value, and were of little public importance compared

with medical research. Huge sums, which would pay for

such research for vears, were being soent on engineer-

ing works of onlv local value. Even within the medical

budget, monev was being wasted on certain sinecures

and' useless administrative posts. Indeed, logically it

would have been wise in the Government to sacrifice

almost anything in the department in order to obtain

the neces'sarv information about disease, for the

simple reason that without such information the work

of the department was largely useless—the old castor-

oil treatment and conservancy-cart sanitation had

their limits! But what struck'me most was the fact

that Government failed to make use of literally hun-

dreds of potential investigators whom it could have

s"t to work for almost nothing. The medical services

in India must be alwavs kept on something approach-

ing a war footing—that is to say, with a staff in

excess of peace requirements. In other words, there

must alwavs be a large number of medical men,

p-encrally juniors, who in times of peace have little to

do and 'are employed doing it in the military hos-

pitals. I was one of these for about twelve out of my
eit^hteen years' service, and therefore know the facts

about which I write. For most of this time my
oOicial duties occupied me for less than, say, two

hours a day, and I knew scores of my colleagues

who were equally busy—we amused ourselves for the

rest of the time.' No'w why did not, and why does

not the Government make use of all these men for

investit'ation ? Young, ardent, vigorous, intelligent,

"spoiling" for work thev were, and are, of trif" /'""

that is now doinsr most of the scientific work of the

country-precisely the same as those who have been

labouring in mv' department in this university—who

have even sacrificed their lives for Athena Hygieia.

They had, and have, leisure and opportunities un-

paralleled. A microscope, a few test-tubes, a word

from the chief, a little approbation, some evidence

that scientific work leads, if successful, to preferment,

and the authorities could have had almost for nothing

scores of enthusiastic and, I will expressly add,

capable workers for the great cause of medical

science. But the pit'eon-holed report and the official

snub awaited us, and we returned disappointed to our

idleness.

It is advisable to emphasise this point, because it

illustrates the brainless character of much of the

administration. In 1884 (I think) I asked my chief
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if he would like me to investigate fevers during my
abundant leisure; he replied that mv duty was not
to investigate, but to cure—as if we could do the
second without the first ! Many nun have told me
that they have received similiu- replies, and two
biothers of mine quite rijjhtly left the naval medical
service because of this attitude in the authorities. A
man who discourages enthusiastic juniors from doing
gr.-ituitous work in addition to their duties must be
a fool of a very advanced type, and it is surprising
that such men should ever be able to find their wav
into administrative posts. In addition to the actual
discouragement of voluntary research (which 1 will
discuss further presently), the organisation made no
adequate provision to ensure scientific efficiency in
the st.ilT. There were no examinations for pro-
motion. Leave and opportimities for study could
scarcely be obtained, and even now there are diffi-

culties—see, for instance, British Medical Journal,
May II, iqo7, p. 1150. That first essential, recent
scientific literature, was most difficult of access, and
the authorities still seem to have made no adequate
attempt to improve matters in this respect. Micro-
scopes and bacteriological apparatus were generally
wanting, although they are absolutely necessary in
tropical clinical practice for the detection of numerous
parasites, and this fault has not even yet been
entirely removed, to judge by the report of the Army
Medical Department for iqoj, p. 224. The heads of
the department frequently showed ignorance of recent
scientific advances, as was apparent from their anti-
quated statistical methods and regulations for dealing
with epidemics and their general lack of ideas; and,
lastly, the annual " Records of Service '" of officers,
upon which their preferment was supposed to be
based, was a hopelessly stupid form which made no
attempt to distinguish their real scientific and pro-
fessional ability—so that, as evervone remarked,
appointments, like kissing, went by favour !

.About the year 1880 occurred th:it important epoch
in human history when we first learned the nature
of the great transmissible diseases which atllict us

—

when Koch and Laveran threw open the gates of
medical bacteriology and protozoology, and special
laboratories sprang up everywhere in Europe and
.America, and even at last in Britain. As may be sup-
posed from the foregoing, India was not in haste to
follow, and the authorities, who had done so little

for research themselves, did not trouble to utili.se the
researches of others. In 1885 Koch discovered the
cause of cholera, that scourge of India, and the dis-
covery should have been immediatelv followed bv
numerous otiicial investisrations. But. though the
disease destroys about half a million people annuallv
in India alone, little was done in that countrv, and
neither the Government nor the people have, I believe,
ever taken the trouble to thank Koch for his work.
Ten vears later, however, Hankin, of .\gra, carried
out his admirable researches on the mode of pro-
pagation, and enunciated his method of prevention bv
the treatment of wells. This again should have re-
ceived close official scrutiny with a view to its general
adoption or rejection, but from recent reports it

appears to be still siih jiidicc- as if it were not worth
troubling about ; and no one has ever dreamed of ac-
knowledging indebtedness to Hankin. Tyhpoid, perhaps
the principal enemy of Europeans in India, has never
received adequate oflicial inquiry as regards its modes
of propagation in that countrv, and the discoverer of
the prophylactic no longer enjovs State employment.

.An amceba which is probably the cause of one
form of that important disease, dysenterv, was well
studied for the Indian Government bv rimningham
long ago, but the matter was not followed up. The
cause of another form was discovered bv Sliiga in

Japan. Some of the most prevalent and distressing
complaints in many parts of India are those caused
by h'itaria bancrofii ; but Manson's discovery of the
carrying agent, a mosquito, though confirmed in
India by Maitland, J.imes, and others, has never, to-

my knowledge, been followed by sufficient practical
action. The spiroch;i'tes of relapsing fever, though
finely studied by A'andyke Carter, of Bombay, many
years ago, still require a determination of their
carrying agent. Sprue, ankylostomiasis, beri-beri,:
unclassed fevers, guinea-worm, and other parasites?
received little ofiicial attention. The case of malaria
is perhaps the most astonishing. It causes about a
third of the admissions into hospital, and a mortality,
directly and indirectly, possibly of some millions a
year in India; while nothing does more to hamper
military, engineering, and agricultural undertakings.
Its cause was discovered in 1880 by Laveran in

.\lgeria—a discovery which enabled us generally to
make an immediate definite diagnosis with the micro-
scope. Excepting A'andyke Carter's confirmation, in

1887, literally nothing of consequence was done on
the subject in India for fifteen years, though during
that period the Italians and others were piling
lesearch on research. Not only did these momentous
advances seem to be quite unknown to the authori-
ties, but they were almost entirely neglected in the
hospitals, and not even the necessary microscopes
were provided equivalent to a failure to supply
surgeons witl) instruments.
My own researches on this subject, commenced

about 1901, gave several illustrations of these curious
defects. Literature and apparatus were for the most
part unobtainable, except by purchase from England,
and advice or instruction on scientific details w'ere

equally hard to acquire, though arrangements for

these should have been organised long previously.

In i8()5 a rich n.itive State a.sked for my services to

investigate the malaria which seriously incommoded
its population, and offered to pay the expenses; but
the presiding Civil Service genius vetoed the sugges-
tion. I was even refused ordinary leave of absence
to undertake researches at my own cost, although my
ser^'ices could easily have been spared. In 1897,- just

at the moment when I had at last succeeded in cul-

tivating the parasites of malaria in gnats, and after

I had reported this important fact, to my surprise I

was suddenly ordered off for months to a plnce where
malaria was almost absent. I was then, very wisely,

placed on special duty to continue my work, but, a

year later, after I had worked out the life-history of

the parasites in mosquitoes, as I could not obtain

definite assur.incc that my special duty would be pro-

longed, I left the country. Before doing so I gave
advice as to the best metliod of dealing with malaria
(by appropriate drainage), but for years no serious

effort was made to act upon the advice. It is, or

was, usual to thank officers who had been placed on
special duty for tlieir services if successful, but mine.
I suppose, were not thought to be sutliciently im-
portant for this little douceur.

I have mentioned some cases of neglect to recognise
work done because they involve an important general
principle. .A scientific administration, if it cannot
afford to pay for research, would at least attempt to-

encourage voluntary investig.ations by such inexpen-

sive methods as promotion, good conduct pensions,

special thanks, .ind recommendations for State

honours. But I cannot remember a single instance

in British administration in which the two former
have been given for medical researches, even of the

most distinguished character (though it is done in

.America); while the two latter, if offered at all, are

otTered on the lowest scale. While soldiers, judges,

and governors who have merely performed their

"1
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ordinary duty are often covered with decorations in
i.-(>nsct|iience, tlic men whose exceptional work will
.il'lrct the lives of millions now and in the future arc
not considered ffoud enough. Even in the medical
profession it is f;enerally the practitioner, who is

already rewarded by his fees, r.'iiher ih.m the
pioneer, who is lucl<y if he is not ruined, who re-

ceives most of the public recofjnition. 1 m.iy add
ih.it there are cases where men have actuallv suffered
for their investifjntions. Many years afjo, Kinj,', of

Madras, succeeded in preparing a good vaccine from
a calf inoculated with variola, but was immediately
accused of trying to disseminate small-pox, was de-
prived of his appointjuent, and was not reinstated
without strong efforts on the part of his friends.

More recently, HaffUine, in spite of his immense ser-

vices, lost his appointment iDecause some c.-ises of
tetanus poisoning wr^re attributed to his plague pro-
phylactic; and still remains out of emplovmen(,
although it has been clearly proved that the disaster
w.is not possibly due to him or to his laboratory. The
fact is that the public has little sense of the value of

scientific investigations, and absolutely no sense of

gratitude towards those who carry them out, usu.-illy

at the cost of much trouble and expense to themselves.
The obvious retribution for all this childish un-

wisdom is that the public itself suffers on an enor-
mous scale

—

millions sicken or die from diseases

which a little more investigation and scientific

administration would probably bring under compara-
tively easy contrf)l. Perhaps the most dramatic
example of this was the terrible outbreak of plague
in India in i8c)6. The people besotted with supersti-

tions, the sanitary organisation insufficiently de-

veloped on its scientific side, and the Government
knowing nothing of these matters and too weak to

exert the necessary discipline, were caught unprepared.
.Although the disease had been raging for two years
previously in Hong Kong, the authorities made no suf-

ficient arrangements to exclude it from India, or to

detect and suppress it should it effect an entry. When
it came it was allowed to remain undetected for

months, and was then met only with vacillating

counsels and a painful feebleness of action. Only
those who are utterly ignorant of the manner, and the

only manner, in which epidemics must be fought
against will attempt to justify such a story of in-

eptitude. The result for India alone has been the loss

of more than four millions of lives, and the people
are still dying of plague at the rate of seventy-five

thousand a week

!

In i.S(:)7-g we ascerlaincd definitelv that the malarial

infection was produced by the bites of mosquitoes, and
this discovery immediately disclosed several methods
of prevention, such as drainage of the breeding
pools of the insects, protection from bites by means
of g^auze, and so on. Considering that the disease is

.•I most serious, ubiquitous, and continuous pest in

most tropical countries, causing an untold amount of

inconvenience, expense, sickness and death, we had
a right to expect that the new knowledge would be
immediately acted ujjon everywhere for the protection

of the public, as all Governments possess s.-mitary

fifficials and funds specially appointed and allotted for

such work. I have been watching the progress of

events ever since—with mingled feelings of amuse-
ment and dismay. What a tragi-comedy could be
written on the subject ! There were the officials,

there were the funds, there was the knowled-re ; but
to persuade the first to applv the second for the pur-
poses of the third was often an impossibility. They
said they had no funds, that thcv did not accept the

proofs, that there was no malaria in their district,

th.'it there were no mosquitoes—anv and every excuse.

The simple truth was that they did not like the
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trouble. Years passed, bui lliile or nothing was
done. The officials rem.-iiji. d in undisturbed posses-
sion of their leisure. We wr^.le, lectured, demon-
strated, undertook expeditions, sent up deput.itions,
interviewed ministers; but even now, after nearly ten
years, but little has been accomplished compared with
what might have been done from the first had our
Governments possessed those essentials of good
administration, science, and discijiline. One a.sks
why, if the .Stat<' thinks i( worth while to employ
sanit.-iry departments at all, it does not see that they
do the work for which they are paid?

Probably a similar state of things jjrevails in most
departments of our administr.-ition. Look, for in-
stance, ;it our large cities with their unspeakable
slums_ filled with pale, dirty, ;uid unhealthy people
lounging round th(' innumerable public houses, or at
the crowded mud hovels of the Indian towns—a con-
stant reproach to our systems of municipal manage-
ment. Then what clearer evidence of the increasing
irrationalism, irresolution, and weakness of party
government could we have than that given bv the
successive Vaccination .'Vets, culmin.ating in the ridicu-
lous " conscientious objection " and " statutory de-
claration"; or by the appointment of a Roval Com-
mission to consider the utility of experiments on
animals— which is like appointing one to consider the
truth of the multiplication table? Or, going into

another field, we shall find that military men make
precisely similar complaints about want of science
and discipline in regard to their department, com-
plaints which are certainly causing irrave uneasiness
among the inore thoughtful of our citizens.

To what is all this attributable? In official life it

is probably due to the fact that even notorious in-

efficiency does not always retard advancement, nor
even notorious merit accelerate it, with the result

that the upper grades are often filled with men of no
ideas who have reached their position, not by public

services, but by seniority, wire-pulling, or even by the

mere inertia of their mediocrity, (joing still higher,

it is attributable, I think, to our system of party

government, l)ec.ause the ministers who should be con-

stantly engaged in a r.ition.-il Sl.atc with the organi-
sation and conduct of their departments are, under
parly government, constantly engaged in that party

warfare which, when carried to the present excess,

becomes a mere idle game played for the amusement
of the mob. Lastly, it is due to our defective public

education, which lays too much stress on literary,

philological, and dogmatic trifles, and not enough on
the hard facts and still harder methods of science, so

that the whole n;ilion is lending to become irrational

in thought and unpractical in action. We frequently

have to look in vain for that wise and strict organi-

sation without which the vast machine of the .State

cannot perform its proper work. We hear only the

jangling of wheels and cranks out of gear, and the

cries of the inexpert engineers who think to mend
matters by belabouring each other.

'ITiose who have not considered the subject from my
point of view will certainly think that there is too

much black in this picture, but 1 could easily cite in-

numerable more instances, and, personally, have no
doubt of my main proposition, that British administra-

tion is generally not scientific enoj."h and not strict

enough— it does not sufficiently seek knowledge or

enforce action. But I do not, of course, deny that it

possesses great virtues. It is imperturbable, scrupulous,

just, and pure, and, I may add, is rapidly beginning
to attach more importance to science. For example,

India, which formerly spent, I sunpo.se, Ic'ss than one-

thousandth part of the medical budget on investiga-

tion, is now spending perhaps as much as a hundredth

part. More laboratories have been equipped, and
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lliere have been official investigations on kala-azar,

malaria, Malta fever, plague, typhoid, and other

diseases, and on veterinary subjects; the Government
has lonjr set an example to other countries in the

sale of cheap quinine in malarious areas, and some-
thing like a third of many municipal budgets is spent

un sanitation, mostly water supply, conservancy, and
drainage. Outside India we have recently seen very

fine official researches on Malta fever and sleeping-

sickness, so that matters are improving. But in my
own humble opinion even this is not enough, and I

think that the expenditure on research should reach

5 per cent, of that on all medical and sanitary work.
Nimibers of subjects, such, for example, as measles
and scarlet fever in this country, remain almost un-
touched, greatly to the disadvantage of the public,

and in a hundred directions we find action crippled
by want of knowledge, and, therefore, correspond-
ingly expensive and inefficient.

But the whole subject of science and the State
possesses a most important, and indeed ominous,
political significance. The invention of locomotives,
by reducing the time required in travelling to about
one-third or less, has, so to speak, diminished the
world's diameter in the same proportion, and, bv
bringing the nations more closelv face to face, has
greatly increased the acuteness of international com-
petition. In this competition scientific organisation
becomes more and more vital to success, and in the
wars of the last decade we have actuallv witnessed
the complete collapse of two unscientific peoples before
(heir more intelligent adversaries. Now no one will
deny that the British stand in the front rank of
scientific nations, but it is equally evident that this
eminence is due entirely to private individuals, and
not at all to the Government, that is, to the partv
politicians. For years they have allotted only about
one three-thousandth part of the national income for
scientific work, that is, for obtaining knowledge,
equivalent to the annual expenditure for that purpose
of six shillings and eightpence by a person possessing
a thousand pounds a year; and it may be suggested
that the amount of scientific intelligence and know-
ledge shown in our party political administration
should be calculated at about the same rate. Nor
can it be contended that the people at large show a
much greater interest in science, a much greater
knowledge of scientific facts, or a much greater pro-
ficiency in scientific habits of thought. Quite recently
the Boer war gave us an explicit warning of what
such nescience is likely to lead to, and we can onlv
hope that the nation will have the sense to reform its

methods in consequence before it is too late. For a
full discussion of the subject, however, I must refer
the reader to a recent book called "The Problem of
National Defence," by my brother. Major Charles
Ross, D.S.O. (Hutchinson and Co.), in which he
examines from a military standpoint the same defects
as I have alluded to above in connection with medical
matters. The two cases are really parts of the same
problem—how are we to be governed in the future
by science rather than by nescience? But whether a
nation so wedded to old habits will be able to change
in time to save itself is another question which it is

imoossible to touch upon here.

I fear that some of these remarks will appear to
many to be too severe, or perhaps too personal ; but
I can only state my own opinions, however small their
value; and have attempted to do so as franklv as
possible,, because otherwise there is little use in writ-
ing on the subject at all. I should like to add, in

conclusion, that my object is not to find fault, but to
suggest lines of improvement for the future; and, un-
fortunately, the one cannot be atteninted without the
other. Ronald Ross.
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INCANDESCENT ELECTRIC LAMPS.-
T^ HE closing months of 1906 and the opening
'• months of 1907 are likely to be long remembered
by electrical engineers as a period of a remarkable
recrudescence of interest in the subject of incandescent
electric lamps. For many years the familiar carbon
filament lamp has been the only commercial incan-
descent electric lamp, in spite of its threatened e.x-

tinction by the invention of the Nernst lamp in 1897-
1S98. The feeling of uncertainty caused by this

discovery was short-lived ; after a wealth of prophecy
on its probable effect on the industry it was soon
found out that months, even years, of experiment
were necessary to perfect the Nernst l.imps commer-
cially, and the drastic changes recommended to

supply engineers were postponed for a time in con-
sequence. Finally, the lamp, capable though it

proved of taking a definite place in the art of electric

lighting, was found to be hardly even a serious com-
petitor of the carbon filament lamp.

In spite, therefore, of the predictions of 1898, the

electrical world settled down with the conviction that
the threatened revolution was not destined to be
achieved. But in the meantime inventors were busy

—

foreign inventors that is to say, the English manu-
facturers being always too busy to invent—and from
time to time rumours were heard of other approach-
ing revolutions. Rendered callous, possibly, bv the
history of the Nernst lamp, little attention was paid
to these warnings until the introduction of first the
osmium lamp of Dr. VVelsbach and then the tantalum
lamp of Messrs. Siemens proved the truth of the old

saying connecting smoke with fire, t'lnally came the
practical realisation of the tungsten lamp almost
simultaneously by Kuzel, Just and Hannaman, and
\N'elsbach, and this for some unknown psychological
reason seems to have suddenly awakened English
engineers. Once awake they atoned for their long
slumber by a copious use of ink, and the technical
Press of the period referred to at the beginning of

this article simply teems with matter relating to the
new lamp developments.
AU that is valuable in these articles will be found

conveniently crystallised in the papers and discussions
in the Journal of the Institution of Electrical

Engineers. A paper by Mr. Swinburne on the new
lamps opens the Latest volume; it is followed by one
on light standards and the present condition of high-
voltage carbon filament lamps, bv Mr. C. Paterson,
and the series is rounded off by a paper on carbon fila-

ment, Nernst and tantalum lamps, by Messrs.
Haworth, Matthewman, and Ogley. Combining
these papers with M. Rodet's excellent little book on
incandescent electric lamps, the reader can obtain a
very fair idea of the present position of this subject.

So far as the carbon filament lamp is concerned, the
position is far from satisfactory, as the study of Mr.
Paterson 's paper shows. It may justly be argued that

the test results shown bv the author are hardly numer-
ous enough to justify the title. Six lamps each from
ten British makers is a small number on which to

base a condemnation of British methods, and a lamp-
maker who manufactures four or five million lamps
a year may rightly complain on being judged by the

performance of a chance six. But making all allow-
ance, it must be admitted that there is still much to

be desired ; nor does it seem probable that a much
nearer approach to perfection is likelv to be attained
without cooperation between manufacturers and sup-
ply ensfineers. To make a lamp for a given voltage to

have a definite candle-power and take a definite cur-

1 "Lee Lampes .\ Incarde'icence ilerttiques." By J. Rodet. Pp. xi

+ 2CO. (Paris: Gaulhrer-ViUars, 1907.) P. ice 6 francs.

"Journal of the Instiiution of Electrical Engineers." Vol. xxxviii.

No. 182. rp.2ii— 371. London: E. aid F. N.Spon, Ltd., 1507.) Price 5.1.

I
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rent involves the solution during a difficult manufac-
ture of two simultaneous equations, and the per-

centage of lamps correctly solving- them is small. It

is the unavoidable outfalls which play such havoc
with his balance-sheet, so that it is small wonder
if the lamp-maker is tempted to be a trifle lax in his

rating. If cooperation existed and station engineers
would see the sweet reasonableness of adjusting their

supply voltages in different districts or different towns,
so as to afford a market for all the lamps a manufac-
turer produces, it would be possible for him to turn

out a better article at a lower price with undeniable
advantage to the industry generally.

The information concerning the new lamps is much
more meagre and conjectural. It would seem that the

osmium lamp is already moribund or dead, and that we
have onlv to reckon with the tantalum and tungsten
filament lamps, the former taking 2 to 2-5 watts and
the latter i to i'2 watts per candle. The tungsten
lamp appears to have a brilliant future before it. A
lamp working at a little more than i watt per candle

brings electric lighting almost to the level of gas for

cheapness. The light units, though at present large (30
candles and upwards), are no larger than the gas
mantle units, and so it may reasonably be supposed
that the public will not object to them, though they
undoubtedlv do away with one of the benefits of

electric light. The chief drawback in England is the

low voltage, the lamps being at present only suitable

for voltages of about 100. It is conceivable, should
lamp-makers fail in producing a high-voltage tungsten
filament lamp, that engineers will change back to low
voltage, in spite of the eagerness with which they

struggled to enforce the change to high voltage a

few vears ago. The competition of gas is exces-

sivelv severe, and in some wav must be met ; at pre-

sent the tungsten lamp offers the only means of meet-
ing it in interior lighting.

The next few years promise to be of exceptional

interest so far as the development of electric lighting

is concerned ; a radical improvement has long been
wanting, and there seems every reason to believe

that it has at last been made. The present condition

of affairs is full of possibilities, and no one can say
what the position will be a few years hence. Per-
haps to his interesting account of the birth of the

carbon filament lamp M. Rodet may be able to add in

his next edition the melancholy tale of its death.

Maurice Solomon.

DR. MAXWELL T. MASTERS, F.R.S.

'T'HE botanical and horticultural world has sus-
* tained a severe loss by the death on May 30 of

Dr. Maxwell T. Masters, the well-known editor of

the Gardener's Chronicle, and the author of many
botanical works.

Dr. Masters was born in 1833, and was educated
at King's College, subsequently removing to Oxford,
where he became sub-curator of the Fielding Herb-
arium under Dr. Daubeny. He was botanical lecturer

at St. George's Hospital from 1855 to 1868, and was
elected to the fellowship of the Royal Society in 1870.

He was a corresponding member of the Institute of

France, and was also an officer of the Order of

Leopold. He achieved distinction in his earlier days
by the publication of his "Vegetable Teratology," a

most valuable work, which has been translated into

several European languages. But his most definite

contributions to botany in later years were those deal-

ing with the Coniferae, a difficult group which had
lone interested him, and in which he displayed a re-

markable and detailed knowledge. He contributed

many papers on the structure and taxonomy of the
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species to the publications of the Linnean and Hor-
ticultural Societies.

But it is especially in matters appertaining to hor-
ticulture that he wil'l be best known to most people.
His position as editor of the Gardener's Chronicle
gave him considerable influence, and he alwavs used
his best efforts with single-hearted devotion to pro-
mote the welfare of horticulture and to look after the
interests of those who were engaged in gardening as
the practical business of their lives.

He always took the keenest interest in the Royal
Horticultural Society, and for many years presided
over the Scientific Committee.
He will be sorely missed by a large circle of friends,

as well as by many others in the gardening world, to

whom his name has become almost a household word.

NOTES.

At the meeting of the council of the British Association

on Friday last, June 7, Mr. Francis Darwin, F.R.S., was

unanimously nominated to the office of president for the

year 1908-9.

We have to deplore the deaths at Cambridge, on Friday

last, June 7, of Prof. Alfred Newton, F.R.S.
,
professor of

zoology and comparative anatomy in the University, and

Dr. e' J. Routh F.R.S.

The ladies' soiree of the Royal Society will be held at

Burlington House on Wednesday next, June 19.

Sir Willi.im Perkin, F.R.S., has been elected president

of the Faraday Society for the session 1907-8.

Twelve tablets were unveiled in the Hall of Fame of

New Vork University on Memorial Day, May 30, among

them being one in memory of Maria Mitchell, the astro

nomer, and another in memory of Louis Agassiz.

Dr. N.ansen, president of the Social and Political

Education League, will deliver his presidential address, on

"Science and Ethical Ideas," at University College,

Gower Street, on June 26. Sir Oliver Lodge will preside.

Reuter reports that a typhoon occurred in the Caroline

Islands in the latter part of March and devastated the

Olcai group of those islands. A great wave swept the

land and buried it under a layer of sand.

We learn from Science that Dr. C. R. Wieland, of the

Peabodv Museum, Vale University, has left America for

a stay of five months in Europe, where he will visit the

plant collections of northern and southern Europe for a

special study of cycads. The results of his investigations

will be published in his second volume on cycads.

A meeting of the International Council for the Explor-

ation of the Sea is being held in London during the present

week. In the absence through illness of the president of

the council. Dr. W. Herwig, his place is being taken by

the vice-president, Dr. Otto Pettersson, of Stockholm.

Among the members of the council and experts now present

in London are Dr. P. P. C. Hoek, general secretary, and

his assistant. Dr. H. M. Kyle ; Dr. Lewald, Prof.

Kriimmel, Prof. Brandt, Prof. Heincke, Dr. Hcnking, and

Dr. Ehrenbaum, from Germany ; Mr. A. Hamman and

Prof. Gilson (Belgium) ; Captain Drechsel, Mr. Martin

Knudsen, and Dr. C. G. J. Petersen (Denmark) ; Dr.

Homen and Mr. J. A. Sandman (Finland) ; Prof. Nansen,

Dr. Hjort. and Dr. Helland Hansen (Norway) ; Prof.

Max Weber, Dr. Redeke, and Dr. Wind (Holland) : Prof:

Otto Pettersson, Dr. F. Trybom, and Mr. G. Ekman
(Sweden) ; Mr. Waiter Archer, Prof. D'Arcy Thompson,

Dr. Mill, Dr. Garstang, Dr. Masterman, Dr. H. Reid,

Mr. E. W. L. Holt, Dr. Wemyss Fulton, Dr. E. J. Allen,
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and Mr. D. J. Matthews (Great Britain). His Majesty the

King will receive the delegates at Buckingham Palace on

Friday afternoon. The first formal meeting of the council

lakes place to-day, June 13, at the Foreign Office, when
-Sir Edward Grey will open the proceedings. The members
of the council are being entertained at dinner during the

week by Lord Carrington, the Lord Mayor, the .Secretary

for Scotland, the Fishmongers' Company, and the Royal
Geographical Society, whilst the chairman of the council
of the Marine Biological Association will give a luncheon
at Christ's College, Cambridge, on June ifi. On Monday,
June 10, Dr. Pettersson delivered a lecture at the Roval
Geographical Society on some features of the hydro-
graphical work done in connection with the international
cooperation, and Tuesday and Wednesday were occupied
by meetings of various committees of the council.

The first meeting of the science group of the Franco-
British Exhibition, to take place next year, was held on
Tuesday. The following were present :—Sir Norman
Lockyer, K.C.B., F.R.S., in the chair. Major Badcn-
I'owell, Sir John A. Cockburn, Captain Creak, C.B.,
F.R.S., Sir David Gill, K.C.B., F.R.S., Colonel Hellard!
R.E., Sir Thomas Holdich, Dr. H. R. Mill, Prof.
Perry, F.R.S., Mr. F. \\-. Rudler, Dr. W. X.' Shaw
F.R.S., and Dr. T. E. Thorpe, F.R.S. The question ot
classification was considered under the headings of historical
apparatus, instruments of observation, and methods used
in exploration of the land, the sea, the air, and the
heavens. Special committees were appointed to deal with
these subjects.

.At the fifth annual general meeting of the British
Academy, held on June ii. Lord Reay presiding, Dr.
Henry Bradley, Mr. H. A. L. Fisher, Dr. J. P. Postgate,
and Prof. J. Cook Wilson were elected fellows of the
academy. The corresponding fellows also elected were :—
M. Emile Boutroux (Paris), M. Leopold Delisle (Paris),
Prof. B. L. Gildersleeve (Baltimore), Prof. Adolph Harnack
^Berlin), Prof. Hoffding (Copenhagen), Mr. Justice Holmes
(U.S.A.), Prof. William James (Harvard), ^rof. Frederick
de Martens (St. Petersburg), Prof. Karl Eduard Sachau
(Berhn), and Prof. Ulrich von Wilamowitz-Mollendorff
(Berlin). In a valedictory address the president, Lord
Reay, announced that an anonymous donor had presented
to the academy the sum of io,oooi., to endow a fund to
be called " The Leopold Schwach Fund " for the further-
ance of research in the archaeology, art, history, languages,
and literature of ancient civilisation, with reference to
Biblical study. Lord Reay remarked that this first bene-
faction was of good augury, for although they might well
claim aid from public funds, and maintain that the State
should give encouragement to scientific studies promoted
by the academy, he would repeat what he said in his first
address, viz. that the academy may also stimulate private
benefactors, on whose munificence we depend to a lar^e
extent in this country for the advancement of scientific
knowledge. The British Academy is probably the only
academy which is not State endowed, and has not even
a domicile, but Lord Reay expressed the conviction that
ere long it will be recognised at home as it has been
recognised by the sister academies, which have assigned
to the British Academy a place of distinction. Sir E.
Maunde Thompson was elected president in succession to
Lord Reay.

The adjudicators of the Hanbury medal have decided to

award the Hanbury gold medal this year to Mr. David
Hooper, curator of the economic and art sections of the

Indian Museum at Calcutta. The medal is awarded
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biennially for high excellence in the .prosecution or pro-

motion of original research in the chemistry and natural

history of drugs. Mr. Hooper, as recipient of the medal,

will also receive the sum of 50/., presented in the name of

ihc late Sir Thomas Hanbury, as an expression of his

desire to be associated with the memorial to his brother.

He is the author of numerous papers dealing with vegetable

materia mcdica, his latest contribution to scientific litera-

ture dealing with the anti-opium plant, and was associated

with brigade-Surgeon Dyniock (a former medallist) in the

compilation of " Pharmacographia Indica."

In connection with the celebrations of the bicentenary

of Linnaeus, described in another part of the present issue,

the trustees of the British Museum have had specially

printed in honour of the occasion " S. Catalogue of the

Works of Linnaeus (and publications more immediately

relating thereto) preserved in the Libraries of the British

Museum (Bloomsbury) and the British Museum (Natural

History) (South Kensington)." Copies of the catalogue

were sent to accompany the addresses presented by Dr.

Bather on behalf of the trustees of the British Museum
to the Royal University of Uppsala and the Royal Swedish

Academy of Sciences at Stockholm. The catalogue was
prepared by Mr. B. B. Woodward, the assistant in charge

of the general library at the Natural History Museum,
with the collaboration of the general catalogue con-

sultative committee as regards the books at South Kensing-

ton, and of Mr. W. R. Wilson, of the printed book de-

partment, as regards the books at Bloomsbury.

The annual meeting of the Association for Maintaining

the -Vmerican Women's Table at the Zoological Station at

Naples and for Promoting Scientific Research by Women
was held on April 20 at Mount Holyoke College. Miss

S. E. Doyle, of Providence, was elected president, Mrs.

E. L. Clarke treasurer, and Mrs. A. W. Mead secretary.

The table of the association at the Zoological Station at

Naples has been occupied at different times during the past

year by Miss G. Watkinson, Miss F. Peebles, and Miss

A. G. Newell. It has been assigned for the spring of

1908' to Miss M. J. Hogue. Nine theses (three of them
were sent from foreign countries) were received in com-

petition for the looo-dollar prize offered for this year. The
theses showed wider range of endeavour than those re-

ceived in the two previous contests, as they dealt with

botanical, anatomical, morphological, physiological, and

chemical problems. Several were of decided merit, but

sincp. in the opinion of the examiners, no one was of

adequate merit to deserve the award, the association

decided to e.xercise its right to withhold the prize. The
fourth prize is announced for 1909.

The Herbert Spencer lecture, on " Probability, the

Foundation of Eugenics," delivered at Oxford on June 5

by Mr. Francis Galton. has been published by the Clarea-
'

don Press. The author gives a short sketch of the history

of eugenics, i.e. the " study of agencies under social

control that may improve or impair the racial qualities

of future generations, either physically or mentally," from

his introduction of the word in 1883 to the organisation

of the Eugenics Record Office in connection with the Uni-

versity of London. Passing to the application of prob-

ability to the theory of eugenics, Mr. Galton gives an

interesting outline of a suggested short course of object-

lessons in the methods of biometry, the meaning of

averages, measures of variability, and so on being ex-

plained by reference to actual objects, such as hazel nuts

or acorns arrayed like beads on a string. To most people

variability implies something indefinite and capricious, and
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they require to be taught that it can be defined and

measured. Mr. Gallon then proceeds to point out that

human action is guided less by certainty and by probability

than by custom, prejudice, or other unreasonable in-

fluences ; social opinion is the tyrant by the praise or

blame of which the principles of eugenics may be expected

to inlluence individual conduct, and public opinion may

easily be directed into different channels by opportune

pressure. Whenever public opinion is roused it will lead

to action, and it is reasonable to expect that it will be

strongly exerted in favour of eugenics when a sufficiency

of evidence has been collected to make the truths on which

it rests plain to all.

A LARGE meeting of people interested in the work and

objects of the National League for Physical Education and

Improvement was held at Devonshire House on Tuesday.

The Duke of Devonshire, in the course of an address to

the assembly, described the investigations made by the

Physical Deterioration Committee, which collected a great

deal of information of the highest importance, and made

a number of suggestions of practical importance, especially

in the direction of suggesting the steps which should be

taken for the purpose of obtaining more accurate inform-

ation as to the physical condition of the large masses of

the people than are at present available. These steps

i<re the indispensable preliminary to any effective

action, either by Parliament, or by local authorities, or

bv the public, towards finding the remedy. One or two

of the committee's recommendations relating to the

medical inspection of schools and other educational sub-

jects found a place in the Education Bill of last Session,

and it is hoped that they will again find a place in an

uncontroversial Bill which may be introduced in the course

of the present Session. One of the objects of the league

is to stimulate that public interest in the matter which

seems to have been lacking, and a further object is to

assist in organising local effort where it already exists,

and where some beginning has been made in the direction

of improvement. The meeting was also addressed by Lord

Balfour, Prof. Howard Marsh, Sir Gilbert Parker, M.V.,

and the Bishop of Ripon.

According to the Daily Chronicle, Giant's Quoit,

Veryan, which figures prominently in the legendary and

historical records of Cornwall, was reported on June 6, at

the meeting of Truro Rural District Council, to have been

destroyed by blasting and used for road metalling. The

Quoit was delicately poised on a cairn, or beacon of hard

rock, and with Giant's Cradle close by was of great

archsological interest. A few years ago an effort was

made to persuade the Government to appoint an inspector

with expert knowledge whose duty it would have been to

compile a record of remains of archsological interest and

to take steps for their preservation. The frequency of

acts of vandalism, such as that in Cornwall last week,

shows the need for the appointment of an inspector with

archaeological knowledge to supervise these national

memorials and educate local authorities as to their value.

An excellent example of the mirage was observed on

May 25 seaward of Llanelly, Carmarthenshire, by Mr.

John Innes about 3, 4, and 5 p.m. The tide was

about full, the day hot, and an inverted image of the land

luing in the clouds.

An auroral display was seen at Pontyates, Carmarthen-

shire, from 10 p.m. to 11 p.m. on June 6 by the Rev. T.

Thomas. He states that the effect on houses and hedges

was verv weird, and closely resembled the dawn of day ;
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there were no streamers. The phenomenon was also noted

at Llanishen, near Cardiff.

The Brighton and Hove Natural History and Philo-

sophical Society has for fifty years had Alderman C. Clark

as its honorary secretary. So long a service in a position

of this kind, involving much work and expenditure of

time, is very remarkable. In recognition of the active

part Alderman Clark has taken in bringing the society to

its present prosperous condition, a massive silver salver

and an illuminated album containing the names of many
past and present members was presented to him at the

fifiy-third annual general meeting on June 6.

The statement as to the black tern breeding in Norfolk

made in our issue of May 30 is, unfortunately, based on

a mistake. It is the black-headed gull—a species still

breeding in many parts of the British Isles—that has re-

turned to its old nesting-haunts at Wells.

The Musetiins Journal for May records the foundation

at the Norwich Castle Museum of a section devoted to the

study of economic biology, having for its title the Norwich

Museum Association. It is desired to make this excellent

museum the centre of the scientific life of the county, and

to utilise its collections as a basis of instruction in subjects

of importance to agriculturists, horticulturists, teachers,

students, &c. A few models of insects injurious to agri-

culturists and horticulturists have already been installed

in the central hall of the castle.

As year by year the account of the sugar-cane experi-

ments conducted under the superintendence of Dr. F. Watts

in the Leeward Islands is published, it is interesting to

observe which of the seedling canes maintain their reputa-

tion, and to note the new seedlings that come into promin-

ence. The season 1905-6 referred to in the recent

publication issued by the Imperial Department of Agri-

culture for the West Indies was, like the previous one,

characterised by drought, so that the failure in certain

cases is attributed to this cause. A strong yellow cane

introduced from British Guiana, known as D 625, gave the

highest output, probably owing to the dry conditions sur-

passing such well-known varieties as B 208 and 6156.

A SERIES of analyses of the principal Indian oil seeds

made by Dr. J. W. Leather form vol. i.. No. 2, of the

chemical series of Memoirs of the Department of Agri-

culture in India. The results, showing an average oil-

content varying from 27 per cent, in safllowcr to 63 per

cent, in castor seed, are of primary value to the grower

and crusher. The author raises the question as to the

deterioration of seed when transferred from one locality

to another; thus linseed obtained from various parts of

India and grown at Lyallpur in the Punjab gave a reduced

proportion of oil. Other reasons may, of course, be

advanced for such a reduction, but this explanation is

based on the assumption that the yield becomes larger

when the plants are acclimatised.

A NEW publication has been launched by the publisher

of the Rivista Geografica Ilaliana as a supplement to that

journal under the title of Mcmoric Geografiche. The in-

tention is to supply a medium for the publication of mono-

graphs or original communications on the subjects of

physical geography or terrestrial morphology. Italian geo-

graphy will receive the preference, but contributions relative

to foreign countries will be included. Each number will

contain a complete memoir, and a special feature will be

made of supplying illustrations and maps. Tlie first

number contains a study of the limits of altitude on the
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slopes of the Comelico Range, by Prof. O. Marinelli. The

limits are reckoned for the snow-line, glaciers, shrubs,

trees, pastures, barns, &c.

In the report for 1905-6 of the department of botanical

research connected with the desert botanical laboratory

at Tucson, Arizona, the director, Dr. D. T. MacDougal,

refers to a number of problems that are being investigated

by the resident staff or with the cooperation of other

botanists. In order to test the influence of altitude and

climatic factors upon vegetation, small plantations are being

laid out at difTercnt localities in .Arizona and north and

.south California, where the same plants will be grown

and the various modifications noted. Water storage in

plants is being studied from several aspects, and some

results are already noted. .Storage organs are found most

abundantly in regions where a scanty rainfall is confined

to a short period and during the remainder of the year the

precipitation is very slight. A curious storage organ at

the base of the cucurbitaceous plant Ibervillea sonorae

was e.\amined by Dr. MacDougal. Changes in the shape

and volume of the " saguara " Ceretis giganietis were

found by Mr. E. S. Spalding to depend mainly on water-

content, but partially on temperature and illumination.

The development of storage organs on the roots of seed-

ling Opuntias was discovered by Dr. \V. A. Cannon.

Two papers by Mr. R. N. Hall, on the prehistoric gold

mines of Rhodesia, have been reprinted from the African

Monthly, and issued by the African Boole Company,
Grahamstown. In this pamphlet, of forty-five pages, Mr.
Hall collects a series of statements to prove that the main
working of the Rhodesian gold mines was not due to the

Portuguese during the si.xteenth to eighteenth centuries, nor

to the Arabs and Persians between the tenth and sixteenth

centuries. He therefore holds that the mines must have
been worked earlier than the tenth century. He maintains

that the fragments of Nankin china found in the ruins do
not prove that the Zimbabwe was erected in mediaeval

times, as the specimens were not found under the walls

of the temple, and were buried during a subsequent occu-

pation. He emphatically re-states the conclusion that the

old mining and ruined temples of Rhodesia date from
ancient times, and were due to Semitic immigrants.

The enormous rainfall of qj inches in about half an

hour during a thunderstorm at Guinea, Caroline County,
\'a., on August 24, 1906, is reported in the Monthly
Weather Review of September last. Mr. E. A. Evans,

section director of the Weather Service at Richmond, states

that, being much interested in establishing the facts re-

lating to this cloud-burst, he visited Guinea and obtained
the following information. There were three " measure-

ments " made in buckets of various dimensions, all in

open positions, but the term " measurements " applies only

indirectly, as there were no actual measurements taken at

the time ; the buckets, however, were said to have been
full and overflowing. As the storm approached, the

lightning became severe, and at the meeting of two clouds,

one moving from west and the other from north-east, the

rain " poured down in solid sheets." The storm came
from the west, and moved almost due northward ; the

wind was light, and no rain of consequence fell ij miles

east of Guinea.

Weather in war time was the subject selected by Mr.
R. Bentley as his presidential address to Royal Meteor-
ological Society on January 16. To find a new theme
after fifty-six previous addresses is of itself not easy ; Mr.
Bentley 's task was laborious, but he showed in a most
interesting manner how the operations of war, both on
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land and sea, were influenced by weather in more than

360 cases, dating from the earliest times. We can only

quote a few of the memorable instances. Rain appears

to have been the leading factor on land ; in a.d. 9 the

Roman legions under Quintilius Varus perished in the

swamps of Lippe, in Westphalia, owing to the impossi-

bility of moving the wagons ; 1870 years later the British

experienced disaster from the same cause at Isandlwana, at

the hands of the Zulus. On August 13, 1870, Marshal

Bazaine excused his inactivity from his inability to cross the

Moselle rapidly owing to the flooding of the river after

heavy rain. Snow has also played a great part ; the author

refers to the passage of the Alps by Hannibal, and to the

retreat of the French .Army from Russia in 1812, among
many other instances. Ice has been frequently of assist-

ance ; perhaps the most important occasion was the in-

vasion of Denmark in 1658, when Charles X. marched

his entire army over the frozen Baltic to besiege Copen-

hagen. The first exemplification of the result of fog was
at the badle of Barnet, on April 14, 1471, when each side

outflanked the other without being aware of it ; it was
owing to fog that Gustavus Adolphus lost his life at

Lutzen in 1632. The effect of wind at sea may be

exemplified by the buffeting of the various Spanish

armadas between 1588 and 1719. In November, 1854, the

allied fleets were seriously damaged by the Black Sea

storm. This event was one of the principal causes that

led to the establishment of storm signals in this country,

as a study of the storm showed that if the present system

of weather telegraphy had then existed, timely notice of

its approach might have been given.

We have received copies of the plan de voyage and

programme of scientific work of the proposed second

Belgian Antarctic Expedition, drawn up by M. Henryk
Arctowski. It is proposed to reach the edge of the . ice-

pack early in the season in about long. 100° W., and to

spend some months in making hydrographic and magnetic

observations. At a suitable opportunity efforts will be

concentrated on making a way through the pack to the

.Antarctic coast, trusting to the prevailing easterly

winds to bring the expedition to the neighbourhood

of King Edward VII. Land, where the vessel may
be able to put itself li quai on the edge of the ice-barrier

and to go into winter quarters. Efforts will be made
during the following spring to penetrate southward across

the ice by means of automobiles. It is intended that the

expedition shall be fitted out for three summers and two

winters. The scientific programme was discussed at a

meeting of men of science held at Brussels on May 4, and

on May 12 an enthusiastic meeting was held at Antwerp

under the presidency of M. Beernaert, Minister of State,

to discuss ways and means.

The Home Office has issued the first part of the general

report on mines and quarries for 1906 (Cd. 3478, price 7^.).

The report contains statistics of the persons employed,

output, and accidents at mines and quarries in the United

Kingdom. The total number of persons employed was

912,576. The total output of coal was 251,067,628 tons,

which is an increase of 14,938,692 tons on that of 1905.

The death-rate from accidents per looo persons employed

was 1.29 at collieries, i-ig at metalliferous mines, and.

I 06 at quarries, the corresponding rates for 1905 being

35. i'45. 3"d ''04 respectively.

In the Annals of Mathematics for April Prof. G. A.

Miller contributes a note on the use of group theory in

elementai-y trigonometry. It deals with the various groups

of angles the sum or difference of which Is a multiple of

I
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ij°, 30", 45°, and its interest would appear to lie, not

so much in the use of groups for teaching trigonometry,

but rather in the possibilities of using trigonometry for

illustrating the elementary stfidy of groups.

In a paper on the chemical actions of light, M. P.

V'illard describes in the Journal de Physique (vi., May)

certain continuation phenomena. An interesting experi-

ment is illustrated showing the effect of green light on

photographic papers containing tartaric acid. A sheet

o( such paper was under-e.vposed under a stereoscopic

negative ; one part was then submitted to green and

another to violet light. On the green part an excellent

image developed, while the violet rays completely fogged

the other part. The use of green glass in intensifying

prints thus finds a ready explanation.

In the Journal of the .Asiatic Society of Bengal (1907,

vol. iii.. No. 2) Prof. P. C. Ray describes the preparation

of a silver mercuroso-mercuric nitrate by the action of a

solution of mercurous nitrite on silver nitrite. The com-

pound formed has the composition Hg"(Hg',Ag)j(N03),,

and is of interest as showing that univalent mercury has

the power isomorphously to replace silver. In an article

on the " Pursuit of Chemistry in Ancient India," pub-

lished in the Modern Review of Allahabad, Prof. RSy
shows, by reference to old Sanskrit writings, the antiquity

of the knowledge of chemistry in this country, particularly

as regards metallurgical processes and the preparation of

medicaments. The existence of an enormous wrought-

iron pillar at Katub, near Delhi, which dates back to

about A.D. 400, and is larger than any forged in Europe

until quite recently, is a striking illustration of the high

state of development of the arts in ancient India prior

to their decay caused by the introduction of a new caste

system under the later religious teachers.

The uncertainty which still exists regarding the latent

heat of fusion of ice forms the subject of a paper by

Mr. L. F. Guttmann in No. 4 of the Journal of Physical

Chemistry. The values obtained by Regnault (79-2) and

by Bunsen (8o-o) for this fundamental constant differ by

more than i per cent., and it is contended that Bunsen 's

result is vitiated by the fact that the value obtained for

the density of solid ice at 0° is very variable and un-

certain, depending, apparently, on the age of the ice. The
value 7559, re-calculated from Regnault's determinations

by introducing certain corrections for the specific heat of

ice and water, is considered to represent most accurately

the true value for the latent heat of fusion of ice. It would

appear, however, that Mr. Guttmann, while referring to

the recent work of M. Leduc on the same subject pub-

lished in the Comptes rendus (1906, vol. cxlii., p. 46), has

overlooked the more detailed account given by the same
author of his investigations in the Journal de Physique

(see Nature, vol. l.xxiv., p. 41). The difficulties raised by

Mr. Guttmann were there dealt with, and, after introducing

all necessary corrections, a value of 79-2 was deduced for

the latent heat as being in harmony, not only with

Regnault's determinations, but also with the corrected

values calculated from Bunsen 's data.

Messrs. C. E. Muller, Orme and Co. have sent us

their flow extraction cup apparatus. This apparatus is an

improved form of the Soxhlet extractor. Two forms of

cup are used ; in one case the cup has a siphon, so that

the substance which is being extracted is kept covered

by the solvent, and a continuous flow of the pure hot

solvent is kept running directly through the substance.

The otTier cup, which has a perforated bottom, is placed
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in an outer cup, which is so arranged that the inner cup

stands about i cm. above it. By this means the cup is

kept continuously surrounded by the hot solvent. We have

tested this apparatus, and find the extraction to be both

rapid and efiicient. The cups are of glass, and are there-

fore very convenient for weighing the substance both before

and after extraction. There is also an arrangement for

distilling off the solvent after the extraction is completed.

The 1907 issue of " The Statesman's Year-book " pro-

vides, in the convenient form one has learnt to expect in

this invaluable anuual, the latest available statistics con-

cerning the States of the world. In some cases the in-

formation comes up to within a few weeks of publication.

One pf the most important of the new fe;itures of the

volume is the section, which has been entirely re-written,-

relating to the armies of the various States. Diagrams
and tables are included exhibiting the comparative growth

of the leading navies in the past with a forecast of the

future. Maps are also given showing the Anglo-French

Nigerian boundary, the Turko-Egyptian boundary (1906),

the new boundary of .Aden protectorate, and the increase

in value of land and property in Great Britain. This is

the forty-fourth publication of the annual, and Dr. J. Scott

Keltic, its editor, is to be congratulated on maintaining

its high standard of accuracy and usefulness.

A BIOGRAPHICAL sketch of the life and writings of

Linnaeus, by D. H. Harms, appeared in the Naturwissen-

schaftliche Wochenschrift of May 19.

OUR ASTRONOMICAL COLUMN.
Co.met iqo7c (GiAcoBiNi).—Circular No. 97 (June 6) from

the Kiel Centralstelle gives a set of elements and an
cphemeris for the faint comet discovered by M. Giacobini
on June i. From the ephemeris it is seen that the comet
is travelling eastwards through Leo, and will pass about
I5 degrees north of 5 Leonis on June 14; its brightness is

decreasing slowly.

Mars.—In Bulletin No. 26 of the Lowell Observatory
Prof. Lowell gives the results of the observations of the

south polar cap of Mars made during the favourable
presentation of 1905.

Owing to the adverse tip of the planet's axis and the

distance of Mars from the earth at the suitable season of

the Martian year, the mapping of the southern cap has
not previously been attempted. The present communica-
tion gives the latitudes of the edge of the snow in suc-

cessive longitudes as determined from some two hundred
drawings. The extent of the snow cap as seen during the

presentations from May 10 to -August 14 is shown on three

diagrams.
The observations indicate that during the beginning of

the opposition cloud or mist enveloped the cap, for not
until May 15 was the edge of the cap continuously recog-

nised, although snow was seen, in latitude 3i°-8 S., on
January 25.

In a telegram, published in Circular No. 97 from the

Kiel Centralstelle, Prof. Lowell announces that Mr. Lamp-
land has photographed the Martian canals Thoth and
Astaboras.

.\ Third .Asteroid near Jl'piter's Orbit.—From a deter-

mination of the orbital elements of the minor planet

iqo6 VV, Herrn Vladimir Heinrich finds that in this

object we have a third member of the Jupiter group of

asteroids. According to the elements yet determined, the

length of the semi-major axis of the orbit is about 5- 19
astronomical units (Astronomische Nachrichten, No. 4181,

p. 88, June i).

Radial Velocities of e and C Cvgni.—Observations
made at Bonn during 1904-5-6 indicate that the period

of the r.adial velocity of € Cygni is possibly shorter than
that exhibited by the Lick observations of this star. Prof.

Kiistner finds a variation, of the radial velocity in regard
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to the sun, ranging from — o-i km. (September 23, 1906)

to —15-3 km. (October 29, 1904).

The velocities determined for f Cygni vary only from

+ 14-3 km. to 157 km. (Astronomische Nachrichten, No.

4 18 1, p. 87).

Minor Planets discovered during 1906.—In No. 21

(p. 261, May 23) of the Naturwissenschaftliche Rundschau
Prof. Berberich discusses the minor planets discovered

during 1906. In all, the discovery of 12b of these objects

was announced, but of these thirteen were undoubtedly

objects which had been seen before, whilst sixty-nine

await further observation. The orbits of twenty are now-

known to be elliptical, whilst twenty-one others are prob-

ably so ; in three cases a circular orbit fits the observational

results better. Prof. Berberich gives a comparison between
the orbital elements now determined and those previously

calculated for the asteroids shown to be identical with

bodies discovered earlier. The magnitudes, designations,

and details of discovery are also given for those probably

having elliptical paths.

The Spectrum of Saturn.—The results of a photo-

graphic study of the spectrum of Saturn, made by Mr.
\'. M. Sliplier during the autumn of 1905, appear in

Bulletin No. 27 of the Lowell Observatory. The spectra

were taken on plates especially sensitised to the orange-
red, and extend to \ 6563. The comparison spectrum,

photographed on either side of the planet's spectrum, was
that of the moon at about the same altitude, so that

differential effects of the earth's atmospheric absorption

were eliminated. The following absorption bands appear
in the Saturnian spectrum, their relative strengths being in

the order given :—AA 0193, 5430, (3145, 645. 577.
The first named is a very strong band, broad and sym-

metrical, and traceable down to the band at A 614-;. None
of these bands is to be found in the spectra of the rings,

although a much weaker absorption than that producing
A 6193 should be indicated if it existed. This points to the

conclusion that if the rings possess any atmosphere at

all it is much rarer than that surrounding the ball of the

;Manet. No trace of absorption due to the presence of

aqueous vapour is shown on the spectrograms.
Mr. Slipher also gives an interesting comparative table

of the spectra of the four outer planets, Saturn, Jupiter,

Uranus, and Neptune, which indicates that the planets

which are similar telescopically have similar spectra. The
f-xcellent plate accompanying the paper shows reproductions
of the spectra of these four planets taken with various

comparisons.

Oxford University Observatory.—The thirty-second

annual report of the Savilian professor of astronomy, deal-

ing with the period May i, 1006, to April 30, 1907, contains
but little which is of general interest.

The proof-reading and printing of the astrographic
results for the Oxford zone have occupied the time of the
staff fully during the past year, and will, with the necessary
re-measurement and checking, continue to do so for some
few years ; consequently, no other serious piece of work
can be undertaken. Vols. i. (zone -f3i°) and ii. (zone
+ 30°), and the greater part of vol. iii. (zone -1-29°), are
now printed, the two former being also bound.

CELEBRATION OF THE BICENTENARY OF
LINN^.US.

'T'HE Linn^ Fest ' which has just come to an end was
a complete success in every way. The meeting was

admirably managed, and the delegates were treated with
the most generous hospitality. At Upsala - they w-ere
especially indebted to the Rector of the University (Dr.
Schiick) and to Mr. Aksel Andersson, of the Universitv
library. The last-named gentleman was tireless in his
efforts to rule his troublesome pack, and, indeed, lost his
voice in that service, and became as hoarse as a hunts-
man after a long day. Many of the delegates arrived on

1 .\n interesting satheritie took pl.-ice on May it at Rashu't, the birth-
place of Linn;eiis. where a ceremony was arranged, includine a visit to the
rh'irch in which h- was rhristenert. Manv delegates attended at the invi-
ta>ion of the Re-ior of the Universitv of Lund.

2 Modern spelling reform has convert»'l the name to Uppsa'a.
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May 22 ; the remainder reached Upsala by special train

on the inorning of May 23—the first day of the Fest. At
the station they were met by the students of the University,
looking uncommonly smart ip dress coats and white caps,
their fuglemen decorated with huge blue and yellow
scarves. They struck us as a very fine set of young men
as they marched past with their banners and saluted us.

The guests were also honoured by the presence of the
women students, who wore white caps like those of the
men, which they removed in a masculine iTianner by way
of salute to the assembled delegates. At mid-day was held
the great meeting in the .Aula of the University, when the
delegates presented their addresses, heard the oration of

the Rector, and listened to Holmgren's hymn in honour
of Linnaeus and Liljefoss's inusic to Snoilsky's poem
" The Prince of Flowers."
The delegates of each nation formed a group, and the

groups wont up in alphabetical order, beginning with
America and ending wilh Osterrike (Austria), the modified

o being the last letter in the Swedish alphabet. Each
group had a leader, who iTiade a short speech as he passed
the Rector's throne, this office being performed for England
by Sir Archibald Geikie with conspicuous success. It was
a relief to those delegates who are not quite clear about
Latin quantities to find that addresses were merely handed
in. After their leader's speech the delegates descended
into the body of the hall, filed passed the Crown Prince
and other Royal personages with bows of varying degrees
of elegance, and so got safely back to their seats.

-Among the delegates were the following well-known men
of science :—Profs. Farlow, Harvard ; XVarming, Copen-
hagen ; Elfving, Helsingfors ; Prince Roland Bonaparte,
Academic des Sciences, Paris ; France being also repre-

sented by MM. Flahault, Giard, and Mangin ; Profs. Moll,
Holland ; Wille, Christiania ; Borodin and Palladin, St.

Petersburg ; Casimi' de Caitdolle, Geneva
;
Engler, Berlin ;

Goebel, Munich ; Haeckel, Jena ; Pax, Breslau ; Peter.

Gbttingen ; Pfeffer, Leipzig ; Wiesner, Vienna. Halle h.id

the distinction of being represented by a mathematician.
Prof. Wangerin, who came as the president of the Leopold.
Car. .Academy. The delegates from " Storbritanien och
Irland " were :—Sir .A. Geikie, Royal Society ; Dr. Bather,
British Museum and Zoological Society ; Air. Carruthers,
Linnean Society ; Mr. F. Darwin, Cambridge and the

Royal Society ; Mr. Daydon Jackson, who was personallj

invited ; Mr. Morice, Entomological Society ; Prof. Poulton.
Oxford ; Lieut. -Colonel Prain, Kew Gardens ; Dr. Rainy.
College of Physicians, Edinburgh, and the I'niversity ; Dr.
Church, Edinburgh. The Society of Arts of London was re

presented by the Swedish professor Sjogren. Great Britain

was in the proud position of having more delegates than
any other nation. Prof. Bailey Balfour, whose name
occurs on the official list, was unfortunately absent.

-At the conclusion of the meeting the delegates were
presented to the Crown Prince, who afterwards conferred
the Order of the Polar Star on some of them, among
whom were Mr. Daydon Jackson and Prof. Poulton.
The festivities were not nearly concluded. There w-as

a concert at 4.30 p.m. given in the Botanic Garden by the

students, whose remarkably linished singing was much
admired.

In the evening the guests were divided between the

hospitable tables of the Rector and the -Archbishop. .At

the Rector's parly, the toast of the Linnean Society was
given by our host, whose generous reference to the Linnean
treasures in London was warmly appreciated by the
Englishmen present. The evening concluded with a grand
leception in the University buildings.

On the following day (May 24) was held a great " pro-
motion " of doctors, which by a revival of ancient customj
look place in the cathedral. The building was filled with|
a great crowd, and the students again gave a picturesquel
touch by their m.Tssed white caps. The proceedings began
with the creation of thirty Swedish D.D.'s named by the
King and " promoted " by the .Archbishop.

Then came Doctors of Law and Medicine, among the
latter being Dr. R.niny, of Edinburgh. Prof. Haeckel was
in a class by himself as a Jubilee Doctor. Each M.D. was
presented with a remarkable headdress, being, in fact,

tall hat covered with pleated black material, and with thes^
they were respectfully crowned by the promoter. -A
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niarkable feature in the ceremony was the firing of a
cannon as each candidate was promoted. The delegates
were reminded of another Scandinavian land the King of
which gave command to '* let the kettle to the trumpet
speak, the trumpet to the cannoneer without." In Upsala
the trumpet and kettle-drum seemed to be replaced bv the
electric button.

The Doctors in Philosophy were promoted by Dr. Tycho
TuUberg, a collateral descendant of Linna;us. The cere-
mony consisted in placing a gold ring on the finger and
a " laurel crown " on the head of each candidate; in the
case of the honorary doctors the crown was made of
leaves from a bay tree planted by Linnaeus. The British
doctors were Mr. Carruthers, Mr. F. Darwin, Sir A.
Geikie, and Mr. Daydon Jackson. Among the Swedish
doctors was the deservedly popular Prince Eugen, who
has made for himself a reputation as an admirable land-
scape painter.

In the evening there was a great banquet in the Aula of

rhe University, and an evening entertainment given by the
students.

On Saturday, May 25, the delegates departed for Stock-
holm, where the Linn^ Fest was continued by the Roval
Swedish Academy under the auspices of Count Mbrner,
the president. Here again the delegates were met with
excellent arrangements and a warm welcome. A solemn
meeting of the academy was held at which the delegates
j'resented addresses, speeches were made, and a cantata
was sung, of which the words were by G. Retzius, the
music by Valentin. To the general satisfaction of all the
delegates, and to the especial delight of those from Britain,

the Linnean gold medal of the academy was awarded to

Sir Joseph Hooker, and handed to Sir Rennell Rodd, the
British Ambassador, for transmission to England. A
beautiful bronze medal given to each delegate forms a
{.articularly attractive memento of a memorable occasion.

In the evening a great banquet was given, at which the
speeches were made by the president of the academy (Count
Morner), the Crown Prince, Prince Roland Bonaparte,
and the Prime Minister. Later in the evening the students
gave an entertainment at Skansen, the beautiful zoological
and ethnological garden of Stockholm.
One of the most striking features of the Fest was the

interest shown in it by the Royal House. The Crown
Prince and Princess and other members of the Royal
Family were present at the meetings and banquets both
a' Upsala and Stockholm. The Crown Prince mingled
with the guests with a kindness that was much appreciated
by the delegates, and the same may be recorded of the
other members of the Royal House. A garden-party given
by the Crown Prince on .Sunday was somewhat marred by
the break-up of the fine weather which had added so much
to the effect of the Upsala gathering.

Finally must be mentioned the generosity of the authori-
ties of Upsala and Stockholm in presenting the delegates
with a valuable reproduction of the portraits of Linnteus
and a reprint of nis works, including a facsimile of the
first edition of the " Svstema Natune."

Cei.ebr.atiox at the Ltnxean Society.

The reception held by the Linnean Society of London
on Friday, June 7, as part of its celebration of the
bicentenary of Linnseus, was attended by nearly three
hundred guests, many of whom were ladies. The Swedish
Minister, some of the Swedish Legation, and several other
Swedes were amongst those present. The president of the
society, Prof. Herdman, F.R.S., and Mrs. Herdman, re-

ceived the guests in the library, and prominent among the
exhibits were many interesting personal relics of the great
naturalist—selections from his herbarium, cases of Lepido-
ptera, Coleoptera, fishes, and shells, including the cele-

brated artificial pearls produced by the native fresh-water
mussel.

The beautiful medallion by Inlander, which was copied
by Josiah Wedgwood, occupied a conspicuous position,

and was surrounded by a laurel wreath from the recent
festival held at L'psala on May 23 and 24, which was
lent by one of the British representatives who received an
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honorary degree there. A large series of medals which had
been struck at various times in honour of Linna>us also
were set out in the same case ; they included Count
Tessin's medals of 1746 and 1758, Ljungberger's large
medal, struck by command of Gustaf III. in 177S on the
death of Linnaeus, and many of a later date. Recent
medals were also shown, such as the Linnean medal of
the society, a special copy of which had been presented
to the Royal University of Upsala last month, and, latest
of all, a bronze copy of the bicentenary medal, struck for
the Royal Swedish Academy of Sciences, and awarded on
May 25 to Sir Joseph Hooker, G.C.S.I., F.R.S. Two
cases contained the correspondence between Linnseus and
our own countryman, John Ellis, F.R.S., the letters on
both sides being shown ; manuscripts of great interest,
copies of books interleaved and copiously annotated bv
Linnaeus, his Lapland diary, and his note-book for the
eventful year which witnessed his departure from Sweden
to take his medical degree at Harderwijk, and the issue
of his " Systema Naturae " in 1735. The foregoing were
shown by the Linnean Society, in whose possession they
have been since the death of Sir J. E. Smith, the first

president, in 1S2S.

Dr. Tempest Anderson displayed photographs showing
the growth of vegetation in St. Vincent since the volcanic
eruption in 1902 ; Prof. Dendy, preparations from his New
Zealand specimens ; Mr. .\. D. Darbishire, Mendelian
phenomena ; Miss Benson and Prof. F. W. Oliver, the
spermatozoid bodies in the fossil seeds of Lagenostoma
and Physostoma ; Prof. Farmer, apogamic growths from
fern-prothallia ; and the president, specimens of pearl
oysters and plankton gatherings taken during the present
spring. Animated photographs of plant-life were shown
by Mrs. D. H. Scott, and many other objects of great
interest were on view in the library and the galleries.

During the evening a series of short lectures was given
in the meeting room by the following :—Prof. Poulton,
Prof. Herdman (who prefaced his remarks by a short dis-
course on the present Linnean celebration), Lieut-Colonel
Prain, and Mr. F. J. Lewis. The rooms were not de-
serted until nearlv midnight.

THE ROYAL OBSERVATORY, GREENWICH.
HTHE report of the Astronomer Royal to the Board of

Visitors, on the work done at the Royal Observatorv
during the period May 11, 1906, to May 10, 1907, was
presented on Saturday, June S, when the annual visitation

took place. .\ brief summary of this report is given
below.

In addition to the routine observations, the transit-circle

was employed on a number of stars, of the ninth magni-
tude and brighter, which may be used as reference stars

for the Oxford astrographic zones
; 7704 transits were taken

during the year.

The second nine-year catalogue (epoch 1900) will prob-

ably be ready for press before the end of the current year,

and will be divided into two parts, (i) fundamental and
zodiacal stars, (2) astrographic reference stars.

The reflecting prism for illuminating the field of the

altazimuth has been replaced by a smoothly ground re-

flector of opal glass, cemented on to the object-glass, and
this gives a much more uniform illumination. The observ-

ations of the moon and of the lunar crater Mosting .\ were
continued, and, discussed with the similar observations
carried out at the Cape Observatory, should give an
improved value for the lunar parallax,

The new working list for the 28-inch refractor primarily

includes double stars discovered by Hough, and during the

rear 400 pairs were observed, fifty-eight of them having
a separation of less than o".^. The equatorial and polar
diameters of Jupiter were measured by the methods de-

scribed in the previous report, these measures being in-

tended to supplement those made during the opposition of

1895-6. The diameters of the satellites were also measured
on two nights with the filar micrometer.
When the 30-inch mirror on the Thompson equatorial

was taken out for re-silvering, in November, 1906, it was
found to be slightly loose in its cell, so, before re-mounting.
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twe've wedges of Ugniim vilac were inserted symmttric-

;illy round ihe mirror, and appear to have eliminated the

slight movement.
Fifty-five photographs of the sixth, and eleven photo-

graphs of (he seventh, satellite of Jupiter were secured

with the 30-inch reflector, together with 170 photographs

of minor planets and comets and tn-elvc of various nebulae.

Of the latter, that of M 31 (.\ndromeda) and one of the

Ring Nebula in Lyra are especially good.

The discussion of the photographs of Eros taken during

the opposition of iqoo-i was completed, and a value for

Ihe solar parallax, in close agreement with the previously

accepted value, was deduced.

With the astrographic telescope 18S supplementary photo-

graphs were taken, and 133 of them w^erc passed as satis-

factory. Positive copies of the plates covering zones 71°-

74° are now completed, and of the 461 chart plates

necessary to cover the remaining zones, 75° to the pole,

seventy-five have to be repeated for the purpose of repro-

duction. Vol. ii. of the Greenwich .Astrographic Catalogue

is now complete, except for the introduction, which will

contain the constants for the plates, and these have now-

been computed. For the area included in zone 81° (from

6h. to 24h.) and the zones 82° to the pole, viz. 2547 square

degrees, the 40m. exposure plates show 75,683 star images,

or 297-2 per square degree; in the B.D. the corresponding

area (1°) includes 157 stars. .About 13,000 enlarged prints

of the chart plates were made during the year.

During the period covered by the report, the sun was
photographed on 210 days, and for 1906, including the

Indian and Mauritian negatives, the daily photographic

record of the sun's surface was complete except for one

dav. Twenty-three photographs of portions of the solar

disc were secured with the 26-inch photographic refractor,

fitted wMth a negative enlarger, the scale being such as to

give a solar diameter of 30 inches.

The magnetic observations were carried on as usual, the

principal results for the magnetic elements for 1906 being

Mean declination 16° 3''6 W.
Mean horizontal force 4'0I74 (in British unit*)

I 8524 (in metric ,, )

Mean dip (wilh 3-inch needles) 66° 55' 17"

There were no days of " great " magnetic disturbance

and eight of lesser disturbance.

The mean temperature for the year ending April 30, 1907,

was 5o°-5, or o°-9 above the average for 1841-1905, tne

highest and lowest shade temperatures recorded being

94°-3 (August 31) and i9°-8 (December 30) respectively.

Of the 4457 hours that the sun was above the horizon at

Greenwich, the Campbell-Stokes instrument recorded 1687

hours of bright sunshine.

The total rainfall was 0-26 inch below the average for

the sixty-five years 1841-1905, being 23-86 inches, whilst

the number of " rainy days " w-as 148.

The performance of the chronometers sent in for the

annual trial was hardly up to the high standard of recent

years, and of the fourteen pocket-chronometers submitted
none came up to the standard of purchase. The next trial

for chronometers will commence on June 15, and for

chronometer watches on .August 3.

In concluding his report, the .Astronomer Roval refers

to the threatened danger to the astronomical efficiency of

the observatory occasioned by the L.C.C. generating
station near by, the principal point being the recommend-
ation of the committee appointed to consider the matter,
that the conditions be reviewed after the lapse of two
years. Experiments made last summer showed that the
vibrations from the present installation can be effectually

damped out by keeping the film of mercury in the
ainalgamated trough as thin as possible, but there still

remains the danger that these vibrations may so cause the
large telescopes to oscillate that delicate observations, such
as close double-star work, may suffer materiallv.
A more insidious danger is that the heated gases from

the chimneys may affect the accuracy of star observations
on the northern meridian, and in that case the errors would
not be discovered until the observations were reduced.
when, possibly, it would be impracticable to repeat the
observations.

NO. 1963, VOL. 76]

Tiro H£.irr seismographs.
"T" WO new seismographs devised by Dr. Wiechert are

now on sale by .Spindler and Hoyer, of GiJttingen.

The fact which will strike most seismologists is the magni-
tude of the " stationary " mass employed. The horizontal
pendulum uses a " stationary " mass of 17,000 kilo.,

nearly 17 tons. The mass is composed of barytes con-
tained in a cylindrical sheet-iron vessel with a flat bottom.
Its dimensions are 2 metres In diameter by nearly 2 metres
in height, and, being intended to have freedom of move-
ment horizontally, the vessel is suspended by three iron

rods of 3 cm. diameter, the elasticity of which allows the
necessary freedom. The next striking feature is the
multiplication with which the thrust arm moves the
indicator point, and this is 2200 ! It is brought about by
means of four levers, multiplying 5x5x5x17^. The
loss owing to the inertia and elasticity of the connecting
system amounts to 5 per cent. only. " The instrument
renders specially important service in the small European
earthquakes where the rapid oscillations are more
prominent." It is clear that this statement is justified.

For local disturbances and extremely rapid elastic vibra-

tions the instrument should be of great service, but, with
such a multiplication, one is compelled to wonder how
much the machine requires to be isolated in order to avoid

the disturbance due to traffic. It Is not surprising to find

in a specimen seismogram tremors due to a gas engine

2^ kilometres distant. Other drawbacks to the use of the
pendulum are the price, 5000 marks, and the number of

times the paper must require to be changed. These purely

practical considerations must have weight with anyone
who has real work in view.

The vertical seismograph has a " stationary " mass of

1300 kilograms, about one and a third tons. Even this is

great as compared with the usual one to two hundred
pounds. The multiplication, 160, is also large when one
thinks of the usual 12 to 20. " The vertical apparatus
often indicates the first movements of very distant earth-

quakes better than even the 17,000 kilo, pendulum,
which multiplies 2000 times ; so the Schluter result is con-
firmed, from which follows that in the case of first indica-

tions we have lo do with longitudinal movements." Thus
runs the prospectus. The price of this pendulum, too,

2800 marks, is rather prohibitive, although the workman-
ship in both leaves little to be desired.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

C.uiBRiDGE.—Dr. Graham-Smith, Prof. Nuttall, and
Prof. Woodhead have been nominated to represent the

University at the International Congress of Hygiene and
Demography to be held in Berlin in September.

The general board of studies has approved Alexander
Scott for the degree of Doctor in Science.

Profs. E. H. Liveing and H. Louis have been nominated
examiners in the application of science to the art of mining,
and Mr. C. T. Hcycock an examiner in metallurgy for the

diploma In mining engineering for the examination to be
held in the Michaelmas term, 1907.

The Balfour studentship will be vacant at Michaelmas
next. The names of applicants, together with such in-

formation as they may think desirable, should be sent

on or before October i lo the secretary, J. W. Clark,
Registry of the Lniverslty, Cambridge. The studentship

is of the net annual value of 200I., or such larger sum as

the University may from time to time determine. The
student need not be a member of the University, and
during his tenure of the studentship is required to devote
himself to original biological inquiry.

The Vice-Chancellor announces that the advisory com-
mittee of the Colonial Oflice for the tropical diseases re-

search fund recommends that a grant of 100!. for two
years should be made from the fund to assist in establish-

ing a research studentship in medical entomology in Cam-
bridge, and that Lord Elgin Is prepared to approve of the
proposal. Candidates for the studentship are requested to

send in their applications to Prof. N'uttall, 3 Cranmer
Road, Cambridge, on or before Monday, June 17.
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Liverpool.—Mr. J. K. Catlcrson-Smith has been
appointed demonstrator in electrotechnology, and Dr. G. D.
Hope demonstrator and assistant lecturer in organic
chemistry.
From the interest of funds bequeathed to the University

by the late J. L. Bowes, the council has decided to
allot 100/. per annum towards the permanent endowment
of the lectureship on organic chemistry.

Grants have been made out of fund's provided by H.M.
Treasury for the following researches at present being
carried out in science laboratories :—for investigation of
absorptive properties of vegetable fibres ; for plates to
illustrate a monograph on the edible crab ; for materials
used in the investigation of Ronlgen radiation ; for
apparatus for research on brass annealing ; for apparatus
for investigating high-temperature combustion ; for research
on three-membered heterocyclic derivatives ; for research
on continuous and momentary arcs ; for suction of gases
in pipes; and for research on blood pressure.
The University has decided to confer the degree of

D.Sc, Jionoiis causa, at the forthcoming graduation in

(ulv, on. the following men of .science :—Prof. A. R
Forsyth, F.R.S. ; Prof. F. Gotch, F.R.S. ; Dr. C. L. A.
Uaveran, Chef de .Service Honoraire of the Institut
Pasteur, Paris; Sir Oliver J. Lodge, F.R.S.; Sir John
Murray, K.C.B.. F.R.S.; Prof. W. Osier, F.R.S.; Prof.
VV. Ostwald : Sir William Ramsay, K.C.B., F.R.S.

; and
Sir henry E. Roscoe, F.R.S. The degree will be con-
ferred on Dr. Laveran in absentia.

Manchester.—His Grace the Duke of Devonshire, who
for many years has held the office of president of the
Owens College, and more recently of the University, has
been elected Chancellor of the University upon the resig-
nation of Earl Spencer. The installation ceremony has
been fixed for July 10, and on this occasion a number
of honorary degrees will be conferred. Prof. E. Ruther-
ford, F.R.S., whose appointment as Langworthy professor
of physics and director of the physical laboratories has
already been noted, is now in Manchester making arrange-
ments for taking over the duties of his office in October.

Prof. Arthur Schuster, F.R.S., has been offered, and has
accepted, an appointment as honorary professor of physics

;

his continued cooperation in the work of the department
is thus assured.

-Mr. W. H. Jackson, who has for the past five years
held the position of assistant lecturer in mathematics, has
been appointed assistant professor of mathematics at
Haverford College, Pa., L'.S.A.

Oxford.—Mr. D. L. Chapman has been selected for the
official fellowship in natural science at Jesus College. .Mr.

Chapman was an e.\hib:.ioner of Christ Church, and since

1807 has been a demonstrator in Prof. Di.xon's laboratorv
at the \"ictoria University of Manchester.

On Thursday, June 6, the Buckinghamshire Education
Committee closed all their schools so that the teachers
could attend a conference, organised by Mr. C. G. Watkins,
at Aylesbury, at which a number of the delegates of the
Federal Conference on Education were present. Among
the subjects discussed was the question as to how the
rural schools might be kept in touch with the progress
and development of educational life. An important differ-

ence between rural schools in the colonies and in the
mother country was brought out. In the former the
teachers are the best teachers, and quickly move as they
are promoted according to the work that they can do.

Here the best teachers go at once to the better-paid posts
in towns ; those in the rural districts stay where they arc,

as there is no system of promotion. Among those from
the colonies who spoke on this and other topics were the
Hon. Colin Campbell (Minister of Education, Manitoba),
Mr. Frank Tate, LS.O. (Victoria), Mr. A. Williams (South
.Australia), Mr. J. A. Douglas (Southern Nigeria). Mr.
W. M. Webb pointed to the use that could be made of

museums fixed and circulating in the training of teachers,
particularly in rural districts, and he mentioned the resolu-

tions passed at the Federal Conference with regard to a

collection that should bring before teachers fresh methods
and new appliances.
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The board of trustees of the University of Illinois has
voted that the Engineering Experiment Station be
authorised to offer ten research fellowships in the college
of engineering each of an annual value of 100/. A
pamphlet received from the Lniversity gives information
concerning these fellowships, and describes the facilities

for experimental work now available in the college of
engineering.

\^"E have received a copy of a brochure, presented to
the British editors on the occasion of their visit to Berlin
last month, which provides an instructive account of the
Handelshochschule founded by the Berlin Merchants'
Corporation. It is the only institution of its kind in
Germany which owes its existence to the efforts of a body
of business men, and is maintained solely at their expense.
The school is particularly meant for commercial students
who have gone through a regular apprenticeship, and,
besides, have attained that degree of general training which
entitles to the privilege of serving the shorter term of one
year in the German Army or Navy. Exceptions are made
in the case of students otherwise suitably prepared. The
object constantly held in view is " to provide instruction
and opportunities for research in the sciences necessary
and most useful for a commercial career." The approved
course of work extends over two years. The school was
opened in October, 1906, and during the first session 1371
persons were in attendance on lectures. The inauguration
of the scheme serves to show that German merchants
possess initiative enough themselves to supply any
deficiency which may exist in the State system of education.

A DEPUT.ATiON from the British Medical Association, the
Board of Hygiene and Temperance, and the 1904 Com-
mittee of the Medical Profession, waited upon the Presi-
dent of the Board of Education on June 6 to urge the
teaching of hygiene and temperance in all schools and
training colleges under the Board, and the establishment
of a medical bureau in the Education Department. Mr.
McKenna, M.P., in reply, said that the chief difficulty is

to obtain competent teachers, and the next is to get the
teachers to teach the children. To come into immediate
contact with the schools, it is necessary to have teachers
to teach children in 21,000 schools, and these are not
available. .'\s to medical inspection, the Bill dealing with
this subject has not yet passed through the House of
Commons, but it is to be pressed, and Mr. McKenna
believes it will obtain the support of the House and be-
come law. L'ntil the Bill is passed it would be undesirable
to declare in advance what the settled policy of the Board
is as to the details of carrying out the proposals of the
Bill. Naturally the desire of the Board will be to have
expert medical advice, if the Bill passes, upon the various
topics with which it is concerned, but no definite lines

could be laid down now on the proposal for the establish-

ment of a medical bureau. On the general question, Mr.
McKenna expressed himself as heartily in sympathy, as
the whole of the Government are, with the objects laid

before him. It is most desirable for children in elementary
schools to be taught hygiene and temperance.

SOCIETIES AND ACADEMIES.
London.

Royal Society, Ap il 18.
—" On Reciprocal Innervation cf

.\ntagonistic Muscles." Tenth note. By Prof. C. S.

Sherrington, F.R.S.
This communication furnishes fresh examples of re-

ciprocal innervation of antagonistic muscles. These ex-

amples are taken from the great fiexion-reflex of the leg.

The paper shows that in that reflex the extensors of the

ankle are inhibited concurrently with excitation of flexors

of the ankle. It also shows that the adductors of the
hip are relaxed by inhibition concurrently with reflex con-
traction of the abductors, and that the external rotators

of the hip similarly are relaxed by inhibition concurrently
with contraction of the internal rotators. These new-

instances of reciprocal innervation of antagonistic muscles
are important, because of the desirability of seeing how
far reciprocal innervation may be considered a general or
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widespread principle in llie coordination of muscular

actions.

The communication next proceeds to show that the

muscles of the limbs are divisible into two groups ; in one

group the reflex action provocable excites the muscle itself

and relaxes by inhibition its antagonist muscles. To this

group belong, among others, the following muscles :

—

biceps cruris, biceps brachii, gracilis, tensor fasciae femoris,

semi-teridinosns, tibialis anticus, and gluteus mininius. In

the other group the reflex action provocable from the nerve

of the muscle inhibits that muscle itself while exciting

reflex contraction in the muscles antagonistic to it. In

this group come the following muscles :

—

vastocrureus,

gastrocnemius, soleus, triceps brachii, supraspinatus

scapulae and anconeus, adductor magnus, and quadratus

femoris.
The communication finally reverts to the after rebound

of contraction which, as pointed out in a previous com-
munication on this subject, very usually follows reflex in-

hibition of the limb muscles. It is shown that this after-

rebound to contraction is of central origin, and can be

produced by direct electrical excitation of the cross-section

of the spinal cord itself. The rebound contraction is illus-

trated by a graphic record of the rebound contraction

following reflex inhibition of the gastrocnemius muscle in

the cat.

Geological Society, May 15.—Sir Archibald Geikie,

Sec.R.S., president, in the chair.—The origin of certain

cafion-like valleys associated with lake-like areas of de-

pression : F. W. Harmer. In glaciated regions, as shown
by Prof. P. F. Kendall, the invasion of a district by an
ice-sheet would tend to obstruct the natural drainage, pro-

ducing lakes, of which the outflow might take place over

the advancing ice, between the ice and the hillsides, or

it might escape laterally, in a direction at right angles

to the longest diameter of the lake and to the course of

the pre-existing stream. Overflow channels would assume
a gorge-like character, and would present a comparatively

recent appearance. During the Glacial epoch the North
Sea ice appears to have invaded the plain of the Witham
and the valleys of the Welland, Nene, and Ouse, over-

riding also the higher land separating them ; the Tees ice-

slream moved up the Trent basin to the vicinity of Derby,
and thence, inosculating with the Derwent glacier, up the

Soar valley towards Leicester and Rugby ; the Irish Sea
ice passed into the northern part of the basin of the Lower
Severn ; ice from the Brecknock Beacons passed towards
the Bristol Channel, and, combined with Irish Sea ice

crossing Pembrokeshire from St. David's Head towards
Cardiff, may have caused the accumulation of sedentary

ice in the Severn valley. After considering the case of

Lake Pickering and the Malton Gorge as a typical ex-

ample, the author passes on to Lake Shrewsbury and the

gorge at Ironbridge. Pre-glacial drainage of the upper
Severn and Vyrnwy was probably northwards ; when a

glacial lake was first formed over the Cheshire plain it

may have drained towards the Trent, possibly by Rudyard
and Madeley ; when these gaps were closed, the lowest
outlet seems to have been towards the south, and the

Severn Gorge at Ironbridge was cut. Lake Trowbridge
and the gorges of Clifton and Bradford-on-Avon are next
dealt with, the latter being attributed to the overflow of

a glacial lake occupying the Trowbridge plain, and the

former to the blocking of the Flax-Bourton valley by ice.

The gaps in the Jurassic escarpment at Lincoln and
Ancaster are explained as overflows from a lake caused by
the damming of the Trent outlet towards the Humber.
This gave rise at first to the more northern, and later

to the southern gorge. Finally, Lake Oxford and the

Goring Gap are dealt with in considerable detail.

Royal Microscopical Society, May 15. —Lord Avebury,
I'.R.S., president, in the chair.—Diffraction rings due to

a circular aperture : Prof. A. W. Porter and P. F.

Everitt. The differences between the theoretical and the

observed radius of the first dark diffraction ring mentioned
in .Mr. Nelson's paper, read March 21, 1906, were con-
sidered to be due to the method of observation, because the

values obtained from observations made by Mr. Everitt,

under the best conditions, were in very close agreement
with theory.
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Zoological Society, May28.— Dr. J. Rose Bradford, F.R.S.,
vice-president, in the chair.—The form of the brain in the

extinct lemurs of Madagascar, 'with some remarks on the

affinities of the Indrisime : Dr. G. Elliot Smith. This
formed a supplement to the paper on recently discovered

subfossil Prosimis from Madagascar, read before the

society by Mr. H. F. Standing on March lO- From an
examination of cranial casts of an extinct species of lemur
and of Mesopropithecus and Palajopropithccus, and of

brain casts of Nesopithecus and Megaladapis, in conjunc-
tion with information derived from the study of recent

lemurs, the author had arrived at the conclusion that

Propitheeus, Avahis, Indris, Mesopropithecus, Neso-
pithecus, PaUeopropithecus, Chiromys, and Megaladapis
must be regarded as the diversely specialised members ot

one family, all of which exhibited in greater or less degree
distinct evidence of retrogressive changes from a more
primitive and also more pithecoid type.—Some notes on
the abdominal viscera of Chlamydoselachus ; Mrs. O. A.

Merntt Hawkes. Observations on the alimentary canal,

including the associated glands, the dentition, and the

spiral valve of this fish. The results were compared with
the accounts of these organs previously given by Garman
and Giinther, and attention was directed to any dis-

crepancies which had been noted. The female reproductive

organs were also examined, and evidence was cited sup-
porting the conclusion that Chlamydoselachus was
viviparous. The interesting discovery was recorded that a

vestigial seventh branchial arch was present.—Second re-

port on the batrachians and reptiles collected in South
Africa by Mr. C. H. B. Grant : G. A. Bouleneer. The
report dealt with fifty-eight species—nineteen Batrachia
and thirty-nine Reptilia—of which two were described as

new.—Hydroids of the Cape Verde Island marine fauna
collected by Mr. Cyril Crossland : J. Ritchie. The collec-

tion contained twenty-seven species, and added considerably
to our rather meagre knowledge of the hydroid fauna of

the northerly portions of the west coast of .Africa. The
majority of the specimens hitherto -described from Cape
Verde Island had been obtained in comparatively deep
water, but the present collection was a littoral one, and
contained examples of only one species before recorded
from the locality, viz. Sertularia versluysi. Nutting. Of
the twenty-seven species represented in the collection

eighteen were already known, while the remaining nine

were described as new to science. Of the new forms, the

most- interesting was a gymnoblast, the peculiar branching
and simple gonophore of which separated it so widely
from known genera that a new genus had been established

for it.

Cambridge.

Philosophical Society, May 6.— Dr. Hobson, president,

in the chair.—The influence of a strong magnetic field on
the spark-spectra of lead, tin, antimony, bismuth, and
gold : J. E. Purvis. The strength of the field was 40,000
units. The more important results were :—(i) Comparing
the metals separately, there were lines belonging to the

same type in having the same number of constituents, the

same ratio of intensities of these constituents, the same
polarisations, and the same distances apart when re-

presented on the same scale of vibration numbers.

(2) Comparing the metals with one another, there were
lines which were comparable similarly, and this was par-

ticularly well marked amongst lines which were divided

into four. (3) There were lines of Au, Sb, and Pb yielding

four constituents which were essentially identical in every

way with lines of the principal series in the spectra of

Cu and Ag. (4) The constituents of some of the triplets

oV lines in the spectra of the different metals were also

comparable with the constituents of some of the quad-
ruplets in that the constituents vibrating perpendicular to

the lines of force were polarised in the same direction and
had the same distances apart when represented on the same
scale of d\/\-.—The 13 rays from potassium : N. R.

Campbell. An account is given of an investigation into

the nature of the rays from potassium which were described

in a recent paper by the author and Mr. Wood. The
experiments were directed mainly to showing that the rays

c.arrv a charge, and must therefore be /3 rays, since their

penetration indicates that they cannot be a rays. For
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this purpose the deviation of the rays in an electrostatic

fiekl was observed and compared with that of the 3 rays

from uranium. The conclusion reached in the earlier

paper is confirmed, that the potassium rays are rays

the average velocity of which is less than that of the

6 rays of uranium. Incidentally, convincing proof was
obtained of the photographic action of the rays. It seems
beyond doubt that potassium must be classed among the

radio-active elements.—The number of electrons in an

atom : N. R. Campbell. A somewhat speculative calcu-

lation of the number of electrons in a radio-active atom
based on the energy liberated in radio-active processes.

The estimation of the average energy of an intra-atomic

electron is based on observations of the velocity of the

slo\v 5 rays from radium. The conclusion is reached that

the number of electrons is probably of the same order of

magnitude as that deduced on the assumption that the

whole mass of an atom is the sum of the masses of the

contained electrons. General arguments are offered for

the view that the number of electrons in a radium atom
cannot be less than 1300, and is probably very much
greater.—The longitudinal impact of metal rods with

rounded ends : J. E. Sears. The paper deals with the

determination of the velocity of propagation of elastic

waves in metal rods by means of observations on the

duration of their longitudinal impact. The experiments

were carried out with rods of steel, copper, and aluminium,

and in every case the observed value of the wave-velocity

was within \ per cent, of that calculated from static

tests bv the formula v= -/Eg/p, with the proper correction

for adiabatic propagation. It was also observed that, for

the exceedingly short times involved in these experiments,

stresses far exceeding the elastic limit of the material can

be applied without producing any permanent effects.

—

Selective absorption of Rontgen rays : G. W. C. Kaye.
A Rontgen-ray bulb was constructed so that a pencil of

kathode rays fell on an antikathode which was one of a

batch of metals mounted on a small carriage which could

be moved along inside the tube by a magnet from out-

side. The quantity of Rontgen rays passing through a

thin aluminium window in the tube was measured by their

ionising effect. Absorbing screens of different metals were

placed in turn between the ionisation chamber and the

aluminium window. Using a plate of aluminium as the

absorber, the relation between the amount of transmitted

radiation and the atomic weight of the metal used as anti-

kathode was found to be approximately a linear one over

a wide range of atomic weights. Screens of a few other

metals were employed, and the results indicate that a

metal is specially transparent to the Rontgen radiation

from an antikathode of that metal, and that this abnormal
transparency is shared in less degree by metals of atomic
weight differing little from that of the antikathode. The
effect seems to indicate that the Rontgen rays emerging
from the interior of the antikathode to the surface undergo

selective absorption, leaving the remainder specially

penetrating to further layers of the same substance.—The
transmission of earthquakes through the earth (second

paper) : Rev. O. Fisher.—Note on the influence of

extraneous forces upon the proportion of the se.xes pro-

duced by canaries : W. Heape. The breeding results in

two aviaries are examined. In the one (N), the young
nroduced were in the proportion of 76-99 cocks per 100

hens ; in the other (G), 353-3 cocks per 100 hens were bred.

This remarkable difference in the proportion of the sexes

produced in these tw^o aviaries is shown to be consistent

both in detail and in the total results. Moreover, it is

shown that a pair of N's birds transferred to G's aviary

produced a large excess of cocks, and a pair of G's

birds bred in N's aviary produced young of which the

sexes were closely in accord with the average proportion

obtained in the aviary that year. Examination of details

regarding the food supplied and the temperature and
surroundings to which the birds were subjected in these

two aviaries indicates the probability that these factors

exerted selective action on the generative elements dehisced

by the parent birds, and may be interpreted as evidence of

the exercise of extraneous forces on the proportion of the

sexes produced.
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P.ii;is.

Academy of Sciences, June ^.—M. Henri Becquerel in

the chair.—The origin of ihi- irregularities of the lunar
surface : MIVI. Lcewy and '/>uiseux. A critical discussion
of the theories of Laplace and G. H. Darwin concerning
the moon's origin, and the present condition of its surface.

—Selenium hexafluoridc : Sir \V. Ramsay. A reply to

the criticisms of M. Lebeau on the selenium hexa-
fluoride discovered by Prideaux.—Magnetic observations at

Tananarive : Ed. El. Colin. The results are summarised
in three tables showing the absolute measurements of

declination, inclination, and the horizontal component
from May, 1900, to .'\pril, 1907.—Tetramelhyl-dioxy-
acetone : Louis Henry. .An account of the study of the

reaction between mesoxalic ester and magnesium methyl
bromide by M. Joseph Lemaire. The magnesium com-
pound being used in excess, the pentamethvl derivative

(CHJ,.C(OH).C(CH,)(OH).C(OH)(CH,), was' looked for.

The actual product, however, proved to be

(CHj3.C{OH).CO.C(OH)(CH3),,

the physical properties of which are given.—Some appli-

cations of the theorem of Landau-Picard : C. Caratheo-
dory.—Integral invariants : E. Goursat.—.\n apparatus

for the study of telephonic currents : Henri Abraham and
M. Devaux-Charbonnel. The essential part of the

apparatus is the moving coil galvanometer for alternating

currents described by H. Abraham in an earlier paper.

This can be arranged so as to measure, not only the ampli-

tudes, but also the phases and strength of telephone

currents.—The speaking condenser : Pierre Seve.—A self-

recording pyrometer with fixed photographic plate : M.
Wologrdine. The time ordinate is obtained by a mirror

rotating round a horizontal axis at a uniform rate.—An
apparatus for the preparation of a constant stream of

pure oxygen : Gustave D. Hinriclis. The centre bulb of a

Kipp is filled with well-washed granular pyrolusite, the

liquid consisting of hydrogen peroxide acidified with one-

twelfth of its volume of concentrated .sulphuric acid.—The
action of silicon tetrachloride on silver and copper : Em.
Vigrouroux. With silver, the tetrachloride is partially re-

duced to the sesquichloride ; the silver not converted into

chloride is free from silicon. With copper, the metallic

ingot remaining contains about 2-4 per cent, of silicon.

—

The transformation of the esters of the o-bromo-fatty

acids into the corresponding a-iodo-compounds : F.

Bodroux and F. Taboury. The a-bromo-ester is treated

with anhydrous magnesium iodide in presence of ether.

The reaction is energetic and practically quantitative.

—

A new method of synthesis of biprimary compounds con-

taining an odd number of atoms of carbon : dimethoxy-

heptane, 1.7 CH,0(CH,),O.CH., : J. Hamonet.—The
synthesis of the auramines by means of the oxalic esters :

."i. Guyot.—The action of organo-magnesium compounds

on the cyclic alkylidene ketones : Henri de Beville.—.A

new type of bisazoic compound : H. Duval.—.\n alkaline

microgranite collected at (Irahani's Land by Dr. Charcot's

.Antarctic Expedition : E. Gourdon.—The dehiscence cf

some stamens : M. Pauchet.—The rdlc of comparative

anatomy in the distinction between the species of the genus

Cistus : M. Gard.—.A new method of separating and

estimating the organic acids in fruits and vegetables :

J. M. Albahary.—The cultural mutation of Solatium

tuberosum : Edouard Meckel.—The xylophage parasites of

Manihot Glaziovi : P. Lcsne.—The structure of the spinal

medulla : N. A. Barbieri.—Fluorine in the shells of non-

marine molluscs : P. Carles. Fluorine was found in all

the non-marine molluscs examined, but in quantities much
smaller than in the shells of marine molluscs.—The in-

fluence of the rapid displacements of air caused by the

motor-car on the general nutrition : A. Mouneyrat. Both

in normal and anfemic persons the number of red corpuscles

in the blood is increa.sed by moderate use of the motor-

car. In neurasthenia accompanied by insomnia there is

also a marked improvement.—.A new method for the ex-

perimental diagnosis of tuberculosis: H.
_
Vallee. Von

Pirket has recently proposed the lesions arising from the

aoplication of a dilute solution of tuberculin to the skin

of tuberculous subjects as a means for diagnosing tubercu-
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losis in man. The author has studied this skin reaction

with animals with results generally confirming those of

Von Pirket. In healthy animals (cattle, horses, guinea-

pigs) no appreciable skin reaction is produced ; with tuber-

culous animals, on the other hand, the skin reaction is

well marked.
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PlIT-RIVERS.

The EviiUilioii of Culture and other Essays. By the

late Lieut.-General A. Lane-Fox Pit'.-Rivers.

Edited bv J. L. Myres, with an introduction by

Henr\- Balfour. Pp. xx + 232; twenty-one plates.

(Oxford: The Clartndon Press, 190(1.) Price

ys. 61!. net.

TN languas;e and in all ideas communicated by

word of mouth there is a hiatus between the

limits of our knowledi^e and the oritjin of culture

which can never be bridtjed over, but we may h;-,ld in

our hand the first tool ever created by the h.iiid of

man " (p. 31).

The i^'^reat collection at Oxford needed this book,

as a monument needs its inscription. These lectures,

written durinfif the actual collection and arrantjement

of the specimens, show the author's method c[

classification and explain the evolutionary principles

which are concretely embodied in the objects them-

selves, from " the first tool ever created by the hand

of man " to the hit^lust effort of barb.iric manu-

facture.

.\s everv student of man knows. General Pill-

Rivers devoted a lifetime and a fortune to the apiili-

cation of the idea of evolution to the ori.jfin and

development of the material arts. It was
" durintj his investigations, conducted with a view
to ascertaining the best methods whereby the service

firearms might be improved, at a time when the old

Tower musket was being finally discarded, he was
forciblv struck bv the extremely gradual changes
whereby improvements were effected. He observed
tiiat every noteworthv advancement in the efficiency,

not only of the whole weapon, but also of every
individual detail in its structure, was arrived at as

a cumulative result of a succession of very slight

modifications, each of which was but a triflin.g

improvement upon the one immediately preceding it.

Through noticing the unfailing regularity of this

process of gradual evolution in the case of firearms,

he was led to believe that the same principles must
probably govern the development of the other arts,

appliances, and ideas of mankind."

This extract, from Mr. Balfour's excellent intro-

duction, puts on record a case of material inspira-

tion very similar to that bv which Darwin was led

to his own great work. Colonel Lane-Fox began to

put his ideas to a practical test in 1851. Evolution

was in the air during the 'fifties, and it should not

be forgotten that Pitt-Rivers, like E. B. Tylor in a

parallel direction, worked out its principles indepen-

dently of Darwin.

Taking what we may call conscious evolution at

its first beginnings in the application of human hands
and brains to the materials supplied by nature, he
traces the development of utensils and weapons
through savagery and barbarism into civilised culture.

He takes as an axiom the principle that the earlier

a weapon is the nearer it lies to some natural form.
The consideration of these natural forms is extremely
interesting, and the way in vi-hich, not onlv the form,
but the material itself, flint, for instance, limited, or
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in some cases suggested, the use of a weapon or tool

is an instructive psychological lesson. The author's
analysis of variation, retardation, and other qualita-

tive differences in the chain of continuity is full of
interesting analogies with biological processes. Thus
he can say that man " can no more be said to have
invented the boomerang than he can be said to have
invented the art of sustaining life by nourishment "

(|). 124). Knowledge of the theory of projectiles

renders the author's account of savage missiles scien-

tific in the truest sense; there is nothing a priori

about it. The evolution of the shield from the club
will be strange news to the layman. A detail of
divelopment,. which illustrates the interchange of use
and ornament, is the following, from the lecture en
" Early Modes of Navigation "

:—
" The oculus, which, on the sacred boats of the

Iv','yplians, represented the eye of Osiris guiding the
mummy of the departed across the sacred lake, is

>till seen eastward—in India and China

—

converted
into an ornamental device, while westward it lived
through the period of the Roman and Grecian
birenies and triremes and has survived to this dav
on the Maltese rowing-boats and the Xebecque of
Calabria, or has been converted into a hawser-hole
in modern European craft."

The italics are not the author's, and serve to point

out his tendency at times to make coincidence into

causal connection. The bow of a boat is, of course,

the obvious place for various gear to be put, failing

which it is no less the obvious place for ornament,
imaginative, as in the- case of the " eve," or purelv

decorative. But the author did not mean that the

hawser-hole of a modern ship is sans phrase a de-

velopment from the Egyptian "eye."
The lectures deal generally with principles of

classification (as a])plied to tlie Pitt-Rivers collec-

tion), the evolution of culture, primitive warfare and
weapons (the largest section of the book), and early

modes of navigation, and are filled with abundance
of detail. Mr. Balfour in his introduction does full

justice to his author's achievement and his inspiring

of other workers on the same lines. A luminous
example of the principles set forth in the book is

given in a sketch of his own historv of the origin

of stringed instruments from the bow of the archer

(</. " The Natural History of the Musical Bow," by
H. Balfour). He holds that some have taken excep-

tion to the use of the term " evolution " in connec-

tion with the development of implements and
weapons, and adequatelv vindicates such use. So at

least it seems to me ; and a study of the earliest

facts of "invention," so-called, would be most in-

structive to those who are inclined to draw too sharp

a line between biological chang^e and mental adjust-

ments to environment. Psychologists and students

of invention will find this a masterly book, and of

unusual value in directing attention to many a

fruitful series of facts and many examples of what
Mr. Balfour well calls "hybridisation of ideas."

There is no index. Many would prefer photographic

process-work for the plates instead of woodcuts.

Why should there not be some typical photographs of

the Pitt-Rivers collection ? A. E. Crawley.

I
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TllK VOICK.
La Xoix, sa Culture physiologique : Theoric nciiivclle

dc ta Phonation. Conferences faites an Conser-
vatoire lie Miisique de Paris en ic)o6. By Pierre

Bonnier. Pp. 299. (Paris: Felix .Mean, 1907.)

Price 3.50 francs.

'

I
'HIS is an e.xcellent work on the physiology ot

^ the voice. Nowhere have we met with a clearer

exposition of the anatomical structure of the laryn.x,

the mode of voice production, and the mechanism of

breathing-. The diagrammatic figures showing the

action of the muscles are specially to be commended.
The author rightly discredits the old-fashioned view-

that a vocal tone is produced by the vibrations of the

margins of the true vocal cord>. In a sense this is

true, but it is an incomplete statement of the truth,

and M. Bonnier lays stress on the variations of pres-

sure that occur in the laryngeal cavity. The vocal

cords are brought close together, and then, by an
expiratory effort, the pressure below the cords be-

comes much greater than in the ventricles of Mor-
gagni above the cords and in the upoer part of the
larynx. This increased pressure opens the chink of

the glottis, and the cords are slightly stretched up-

wards. The air escapes, the cords again approximate,
and there is a fall of pressure below the cords whilst

the pressure rises in the ventricles and in the upper
part of the larynx. There is thus a puff of air. This
is repeated again and again according to the period
of the vocal tone produced.

M. Bonnier associates the old view with the name
of Helmholtz, and he so far claims the newer view-

as his own. This is scarcely correct. Undoubtedly
Helmholtz expounded the mechanism of tone produc-
tion on the "puff" theory, and he likened the
acoustic action of the larynx to that of a syren. The
view so ably dealt with by M. Bonnier is now almost
universally taught. M. Bonnier gives an admirable
account of the action of the resonating cavities in

modifying quality of tone. He illustrates this by an
analysis of the bass, tenor, alto, and soprano voice,

and he indicates the physiological n-iechanism which
brings out the best quality in each of these voices, a
mechanism -which can be trained under a competent
teacher. He shows that there is a ccfistant inter-

play between the muscular mechanisms and the air

pressures in the laryn.x, so that under favourable con-
ditions the best qualities of the voice mav be pro-
duced. .Accent in singing, as the effort of the singer
to give emotional expression, is brought about by the

.action of the nervous arrangements on the muscular
mechanism.

There are many excellent remarks on articulation,

on the trill, on the means for, as it were, " flinging

out " the voice so as to make it effective, and on the
vocal registers. There is a brief account of some of

the mistakes by which the voice may be injured, and
the voluiiic closes with a description of the results

obtained by a clinical examination (by laryngoscope
and otherwise) of forty-four voices of persons who
desired to become professional singers. Of the fort\-

four, eight were chosen, and thirty-six were rejected

as having such qualities that no amount of training
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could efficii-ntly fit them for following a carriert

lyrique. This book places voice production on 3

scientific basis. Many teachers have taught ei-npiric-

ally, and with remarkable success, but they may have
made mistakes. .M. Bonnier conveys the scientific

knowledge that is always the surest guide.

J. G. M.

THREE BOOKS ON EI.EMEMARY
CHEMISTRY.

A Method of Teaching Chemistry in Schools. By
A. M. Hughes and R. Stern. Pp. xii+120. (Cam-
bridge : University Press, 1906.) Price ji. net.

Elementary Science of Common Life (Chemistry).

By W. T. Boone. Pp. .252. (London: W. B.

Clive, I'niversity Tutorial Press, Ltd., 1906.)

Price 2i.

.In Elementary Study of Chemistry. By Dr. \V.

McPherson and Dr. W. E. Henderson. Revised
edition. Pp. viii + 434. (Boston and London: Ginn
and Co., n.d.) Price 6s.

THK authors of the " Method of Teaching Chem-
istry in .Schools " claim to have discovered a

new rnethod of teaching clementarv chernistrv, based

on the principle of working from the known to the

unknown. Although one niay be inclined to question

the novelty of the discovery, there is no doubt of the

efficacy of the principle. The book is written in the

form of suggestions to the teacher. The directions

are clear and concise, the illustrations are excellent,

and the book is embellished by photographs of the

pioneers of chen-iistry. But it is not the method of

treatment, which is scarcely new, or the arrange-

inent of the subject, which might conceivably be

irnproved, which commends the book. What
ii-npresses one favourably is its manner rather than

its matter. It is written by thoughtful teachers, who
have striven in an attractive way to get as much
out of each simple problem as it can be made to

yield. For the beginner in science, the imparting of

many facts or the elucidation of general theories is

not wanted ; what is required is the cultivation of

intelligent observation and of comnion-sensc explan-

ations of phenomena, and if this is the aim of the

little book, as we take it to be, it undoubtedly fulfils

its purpose.

The modest volimic on " Elementary Science of

Comrnon Life," by Mr. Boone, is one of the
" Organised .Science Series," and is well up to the

standard of the companion volumes. There is really

ver\- little that dei-nands anything but favourable

criticism. The subject is handled in a simple fashion,

the examples are well chosen, and there is wealth
of verbal and graphic illustration drawn froi-n

"common life." One is inclined to ask oneself in

reading a book of this type whether anything is

gained by formal definitions of well-known pheno-

mena such as heat and light. Heat and light are

first realised as sensations. Later, they are recog-

nised by certain objective effects, such as expansioi-i

in one case and chemical change in the other, and
this is, of course, pointed out. But does the definition
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of temperature " as indicating a particular physical

condition of that body while heat is the agency to

whicli this condition is due," which is true enough,

though it applies just as well to colour and light,

convey information worthy of being recorded in

formal language?

The " Elementary Study of Chemistry " is intended

for much older students than either of the foregoing,

and is an introduction to the serious study of chem-
istry as a separate science. The authors do not lay

claim to any great originality in the treatment of

their subject, and in this we must concur. .\t the

same time, the fact that it resembles other elemen-

tary text-books does not detract from its merits.

The authors have done their work thoughtfully and
well. The matter is well arranged, the style is

simple and concise, the paper and printing are good,

and the illustrations are numerous and well executed.

.\s in the volume just referred to, we are soon

confronted with definitions. " Physical changes," we
are told, " are those which do not involve a change in

the composition of tlie matter," but we are not told

what " composition " means. " Chemical changes
involve a change in the composition of matter."
How would isomeric change be classified—say the

conversion of ammonium cyanate into urea—accord-

ing to this definition? Why attempt to define where
there is no clear boundary, for it is not always easy

to say where physical change ends and chemical

change begins?

.Apart from this we have nothing but praise for

the book. The information is well up to date. There
are suggestive chapters on "solutions," "chemical
equilibrium," and the new learning; and if the teach-

ing is a little didactic in places and leaves many
obvious questions unanswered, it must be ascribed

to the highly condensed treatment of the subject.

J. B. C.

MEDICAL SCIENCE.
(i) The Control of a Scourge, or Hoiu Cancer is

Curable. By Charles P. Childe. Pp. ix-l-2t)q.

(London : Methuen and Co., n.d.) Price ys. 6d. net.

{2) The Essential Similarity of Innocent and Malig-

nant Tumours. A Study of Tumour Groivth. By
Charles W. Cathcart. Pp. xii + yg; thirty-eight

plates. (Bristol : John Wright and Co. ; London :

Simpkin Marshall, Hamilton, Kent and Co., Ltd.,

1907.) Price qs. 6d. net.

(V) Guy's Hospital Reports. Edited by F. J. Steward
and Herbert French. \'ol. Ix., being vol. xlv. of

the third series. Pp. 373. ^London : J. and .\.

Churchill, 1906.)

(l) TN "The Control of a Scourge," Mr. Childe
J- deals with the c.-incer problem particularly in

relation to prevention and cure. Whether the subject

could not have been dealt with in a quarter of the

space with equally satisfactory results as regards the

g^eneral public is a question, many of the details

introduced being quite unnecessary for the average

man or woman to know. What is really wanted is

the broadest issue of a leaflet indicating the " danger

signals " warning of the development of a cancerous

NO. 1964, VOL. 76]

growth. The medical profession has naturally shrunk
from doing this, savouring, as it might seem, of

unprofessional advertising; but the importance of

the subject warrants this being done, and there is a

good precedent in the case of tuberculosis. Mr.
Childe 's main theme is that cancer usually indicates

itself at an early stage by certain signs—" danger
signals "—a lump, a sore, an abnormal discharge,

Src, and that the public should be educated to under-

stand the importance of these, so that they may seek

advice at the earliest possible moment ; and, this being

so, cure would be possible in a much larger proportion

of cases than at present. For cancer is at first a

local disease ; in four-fifths of the cases, at least, it is

situated in regions eminently accessible for surgical

operation, and complete removal while in the local

stage would mean cure.

To the layman who wants to know all about cancer,

and to the general practitioner who desires to be in a

position to discuss the cancer problem with laymen,

the book can be thoroughly recommended.

(2) The second work is for the professional reader,

and is illustrated with some beautiful plates. It is, of

course, admitted that there is no sharp line of demar-

cation between innocent and malignant growths, but

we should take exception to the unqualified statement

(p. 71) that "the same tumour may be at one time

innocent and at another time malignant." Even now
the minuter characters of the structure of neoplasms

are by no means completely worked out, and it is

surely previous to assert that tumours having an

identity of structure may at one time be innocent and

at another malignant. In the case of some of the

infectious warts, &-e., they should be regarded as

infective granulomata rather than as true neoplasms.

If not, it would be quite as logical to classify the

granulomatous new formations of tubercule, syphilis,

&-C. , as neoplasms.

(3) This volume of the Guy's Hospital reports con-

tains a number (sixteen) of interesting papers, many

of which have, however, been published elsewhere.

.Among others, Dr. F. Taylor discusses the chronic

relapsing pyrexia of Hodgkin's disease, Drs. Bain-

bridge and Beddard discuss the mechanism of secre-

tion by the renal tubules in the frog, and Dr. Buzzard

and Mr. Allen describe observations on the effects

produced by chohne upon animals. The volume con-

tains much matter of scientific value, and to old Guy's

men the " school " news which is included will add

to its interest. R- T. H.

OUR BOOK SHELF.

liihtham; the Slorv of a Kentish Village and its

'Surroundings. By F. J. Bennett. Pp. viii+158;

illustrated. (London : The Homeland Association,

Ltd., 1907.) Price ys. 6d. net.

The area described lucidly in this volume is one of the

most interesting in the country to the archsologist,

the geologist, and the general student of nature. It

comprises some sixteen square miles north of Ton-

bridge, lying between Maidstone and Sevenoaks, and

under the unremitting observation of Mr. Benjamin
Harrison, the White of Ightham, has probably been

surveyed in greater detail than any other similar rural
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area. Much of Mr. Harrison's material is embodied in

the present volume, having been personally cominuni-

cated to the author and the associated contributors.

The earlier chapters deal with the physical and
geological features of the area, and in them the

student will find ample material for extended surveys,

made easier bv the careful descriptions and directions

given. Debatable points are at times introduced, but

where the author's conclusions run counter to those

of other authorities, the actual field evidence in support

thereof is submitted.

The development of flint implements, with illustra-

tions drawn from those found by Mr. Harri.son, and
others, in this area, and the several epochs of the

Stone age are next discussed, the seventh chapter

being devoted to a description of the megalithic monu-
ments which are to be found in the district. It is to

be regretted that, in regard to the latter, more definite

results have not been educed. Stone circles, dolmens,

and the remains of viae sacrae arc mentioned in a

general way as being possible sites of prehistoric wor-
ship, but although the district teems with objects

which mav prove of the greatest value to the student

of earlv Britain, and is situated in a home county, no
one appears to have yet succeeded in discovering and
elucidating alignments such as the labours of Sir

Norman Lockver have established for somewhat simi-

lar monuments in Cornwall, Devon, &c. Yet we read

on p. 47 of recent vandalism which bids fair to obliter-

ate for ever these unique traces of the early inhabitants

of the district. .Surely the time has now arrived when
a Government which carefully preserves records of

ancient Babylon and Egypt should take efTective steps

to protect the only records we have of prehistoric

Britain.

The remainder of the book deals with the general
history of the Ightham district, and is pregnant with
interest both for the historian and the general reader.

The illustrations are from excellent photographs taken
especially for this work, and one puts the book down
with a deep feeling of regret that similar records for

the scores of other interesting areas in which rural

England abounds are as vet unwritten.
W. E. R.

The Wit of the Wild. By E. Ingersoll. Pp. xi +
288; illustrated. (London: Unwin, 1907.) Price

6s. 6d. net.

As Mr. Ingersoll is always interesting and generally

accurate, his writings may be commended to the

attention of the reader in a manner which would not

be safe in the case of all works on popular natural

history. To recapitulate the titles of the two dozen
articles which go to form the present volume will be

unnecessarv—more especially as some of them are of

a rather cryptic nature—and it must accordingly suf-

fice to mention that they cover a wide field, ranging
from an account of the jelly-fish picturesquely named
the " Portuguese man-of-war " to an inquiry whether
animals can rightiv be charged with suicidal propen-

sities. All have appeared in the form of periodical

literature, but thev are none the worse for this, especi-

ally as manv were first published in America. The
article in which we have been most interested is one

on the death-feigning instinct in the opossum—an
instinct which in this particular case the author

suggests has been inherited from long dead ancestors

to the animal's own disadvantage. That the " col-

lapse " which occurs when an opossum is suddenly
seized is not due to some form of hysteria the author is

firmly convinced; and if it be a death-feigning instinct

designed for protection it certainly fails in its object,

as the unhappy creature is mauled and done to death

by quite a number of animals when in this condition.
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The reader should. Iur,vever, peruse the chapter for

himself, in order to form his own judgment, and
having done this he will scarcely " skip " the re-

mainder of a very interesting volume.

(1) Technical Electricity. By H. T. Davidge and
R. \\". Hutchinson. Pp. x + 502. (London : Uni-
versity Tutorial Press, Ltd.) Price 45. bd.

(2) Klemcntary Electrical Engineering. By John H.
.Shaxbv. Pp. vii + ic)2. (London: Blackie and
Son, Ltd.) Price y. net.

(i) This book is intended chiefly for the use of

students of electrical engineering, .ind covers the

London City and (iuilds preliminary examination in

electric lighting and power, and also the necessary
technical work for stage ii. of the Board of Educa-
tion examination in magnetism and electricity.

The question of the various units and systems of

units has been given very careful attention, and the
absolute and practical units are taken side by side .so

as to enable the student thoroughly to understand the

relationships between them, and should help to

mitigate the difficulties which generally arise when
dealing with these units. The same idea is applied

in the description of the construction of laboratory
and practical measuring instruments, all the most
modern forms which are in present-day use being
carefully described, both as to their construction and
action.

Examples of calibration and testing are fully

given, but perhaps chapter xxiv., on " indoor wiring
and jointing," is one of the best. This subject is so
fullv dealt with and clearly explained by diagrams
showing the various systems of wiring that it is one
of the chief chapters in the book, although it need not
be taken up for either of the examinations mentioned
above.

(2) Mr. Shaxbv has written a book which he hopes
will assist the home reader and evening-class student.

The latter mostiv consist of men who during the

d;iv are employed on electrical machinery, the theory

of which is little known to them. Consequently, Mr.
Shaxby has written his book in the simplest and
clearest manner, and mathematics are avoided as
much as possible. The first part of the book deals

chieflv with the theoretical side of electrical work, and
the question of primary batteries is very fully gone
into.

Alternating-current machinery is so very largely

emploved in works and inills at the present day that

it does not surprise us to find the author devoting
three chapters to the subject of alternating currents

and alternating-current machinery. The author gives

an adequate but simple explanation of their chief

properties, and also supplies illustrations of modern
generators and motors. J. L. M.

Keinia, Dcnkversiiche. By O. K. Kremer. Pp. 420.

(Vienna and Lei|)zig : E. Beyers, 11)07.)

This book is not likelv to appeal to many readers of

N vruRR. " Neinia," or Xein-Ja, represents the wish
of the author to recognise any and every point of view

as equaUx' legitimate, although he personally pro-

fesses to be an eneniv of mystic metaphysics and a

friend of materialism.' He belongs to no particular

philosophical school, but desires to think merely for

the sake of thinking, without intending to prove_ any

more or less unconsciously preconceived notions.

This thinking cannot lead to any positive conclusion,

and the book ends, characteristically enough, first

with the sentence, " I believe nothing and there-

fore I believe evervthing," and then with the colo-

phon, " C.S.W. ad infill." The author claims for

his book the advantage that one may begin to read it
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in the middle or from the end. This is no empty
boast, for without wishing to depreciate a thinker
who is evidently an earnest man, we cannot call his
book anything but a collection of aphorisms.

Some Pages of Lcvantuie History. By the Rev.
H. T. F. Duckworth. Pp. iv+149. (London:
Alexander Moring, Ltd., n.d.) Price 3^. 6d. net.

Prof. Duckworth commend.s his book " to those of

his countrymen who have either made, or intend to

make, a pilgrimage to the holy places of Christi.m
and Classical .\ntiquity," and it should certainly be
of service to them. As he was formerly assistant

chaplain representing the Eastern Church .Vssocialion

in Cvprus, he writes froiii first-hand knowledge in

many of his chapters. The te.\t is illustrated with
several good plates.

LETTERS TO THE EDITOR.
[The Editor does not liold liimself respoiisihle jor opinions

expressed by liis correspondents. Neitlier can lie undertake
to return, or to correspond with the writers oj, rejected

manuscripts intended for tliis or any other part of Nature
No notice is taken of anonymous conununicaiions.]

Root Action and Eacteria.

Mr. Spencer Pickeuing's lellcr on the effect of soil

sterilisation on the growth of apple trees (June b, p. 126)

is of interest in connection with experiments which have
been made by Dr. Francis \'. Darbishire and myself, and
described in a paper read last year before the chemical
section of the British Association. We find that most
plants grow much 'better in heated than in unheated soils.

That the productiveness of a .soil can be increased by
heating was shown in 1888 by Frank, and has since been
confirmed by other investigators besides ourselves. We
have not yet been able completely to account for it. There
is, beyond question, an increase in the total activity of the

soil microorganisms ; this is shown by the increased

absorption of oxygen. There is also evidence that some
chemical change takes place. .Mustard grown in heated

soil takes up a larger amount of nitrogen and of phos-
phorus, indicating an increased " availability " of some of

the compounds of these two elements. One of our experi-

ments gave the following results :
—

Yield of mustard i age CO rpositii n of
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ancient univorsilies. Surely it is not asking too much of

s;>me of our most distinguished men of science that they
will follow in Huxley's footsteps, and once more bring
home to our schools and universities the responsibility Ihoy
are incurring by ihfir attitude towards science in the
I -Jucation of I he well-io-do classes.

Eton, June 13. M. D. Hill.

The Rainbow.
I.\

' Poems by Two Brothers," written by the Tenny-
scns, and published in 1827, is a poem called " Phren-
ology." The following lines occur:

—

" .Shall we, with Glasgow's learned Watt, maintain
That yon bright bow is not produced by rain?
Or deem the theory but ill surmised.
And call it light (as Brewster) polarised?

"

Can any of your readers kindly tell me (i) what view
was held by James Watt about the rainbow? (2) If

Brewster was the fir^t to point out that its light is

polarised? Brewster states that he observed the fact in

1812. (3) Having regard to the date (1827), w-hat were the
most probable sources of information to which the writer
cf the poem was indebted?

I.ord Tennyson kindly informs me that the poem was
probably written by Charles Tennyson.

Ch.xs. T. W'iiitmell.
Invermay, Hyde Park, Leeds, June 5.

The Mass of the o Particle.

Just too late to prevent the publication of my letter of last
week, I perceived that the arguments contained in it are
valueless. Rutherford's estimation of the number of o
particles is based on the assumption that the charge on
each of them is t, and cannot be used to prove that pro-
position. The numbers given only show that the heat
energy radiated by radium is appro.\imatelv equal to the
kinetic energy of the a rays, as has been pointed out by
Rutherford. I regret that this foolish mistake should have
led me to trespass needlessly upon your valuable space.

NoRM.AN R. Campbell.
Trinity College, Cambridge, June 14.

Animal Messmates.
While searching for marine animals on January 14, I

came across some large specimens of Ciona inte'stinalis.
which I kept for some time in a large bottle, .\fter a
while r noticed a small worm emergingfrom the larger or
exbalent siphon, which, on examination by a competent
authority, proved to be a small example of' the nemcrtine
w^rm Drcpanophorus nihrostriatus = Amphiborus specta-
hilis, Otrf. Other worms of the same species nfierwards
emerged, about ten being observed altogether. The Ciona
betrayed no apparent annoyance at the egress cr return of
the creatures, though it' withdrew its siphons at the
slightest touch of any foreign objects. This observation
seems to be a new instance of " animal messmates." or at
:'ny rate of the use of an ascidian's test for purposes of
shelter by an active creature.

This has been confirmed on several subsequent occasions
by myself and others

; in one instance, a small Ciona, from
which not fewer, but possibly more, than fifteen worms
issued, the creature was .so transparent that the worms
could be ob.served moving about in its interior.

Frank S. \\'Rir.HT.
Guernsey, June 10.

Decomposition of Radium Bromide.
With reference to Prof. Porter's note in Nature of

June 13 (p. 151) on the odour of bromine detected on opcn-
irg a sealed tube of radium bromide, it appears that the
minimum quantity of bromine that is detectable by smell
is between the orders 10-' to io-'° grams per cubic centi-
metre of .-lir. This result has been obtained by the pro-
gressive dilution of a definite volume of bromine vapour.
It may be mentioned that the vapour of bromine is just
detectable by its odrur at the temperature of liquid air.

.Alfred C. li. Ec.ertox.
L niversiiy Cillege, London, June 17.
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THE DESTINY OF MAN.'
T^HE present volume contains three essays reprinted
-' from two recent .-iddrcsses and one article by the

author. They have been slifji^htly modified and freely
illustrated for the present purpose. 'J'he first essay,
" Nature's Insurg^^ent .Son," was delivered as the
Romanes lecture at Oxford in 1905. It traces the
history of man and his rebellion against nature, shows
that his inevitable destiny is to transform rebellion
into conquest, points to the causes of delay and the
special responsibility for their removal which belongs
to our universities.

The second essay, "The Advance of Science,"
served as the presidential address to the British
Association at York in 1906. It gives an account of

man's campaign against nature during the last

twenty-five years. It is triumphantly successful in the
difficult feat of rendering supremelv interesting a brief

general account of advance in all the great depart-
ments of science.

The third essav, "The Sleeping Sicl^ness," re-

printed from the Quarterly Review, gives an account
of this recent terrible scourge of tropical .\frica, and
the attempts which have been made to deal with it.

This essay is the other side of the picture presented in

the second. The latter told of splendid successes in

the warfare with nature ; the present essay gives a

startling example of those haphazard, unintelligent
methods which bring terrible disaster upon man.

In attempting to give some account of this arrest-

ing and important work in the brief limits of the
allotted space, I hove thought it best to confine mv
attention to the central argument founded on man's
history, rebellion and destiny. This argument, de-
veloped in the first essay, appeals stronglv to the
imagination, and supplies a powerful motive force

which has been wanting in the case of earlier appeals
for reform.
" Man is held to be a part of Nature, a product of

the definite and orderly evolution which is universal

;

a being resulting from and driven bv the one great
nexus which we call Nature. He stands alone, face to

tace with that relentless mechanism. It is his destiny

to understand and to control it."

This statement of man's origin is rightlv held to

contain no implied degradation—rather the reverse.

It is only a superficial and ignorant view which sees

in evolution the dominion of "chance." "The con-
clusion that Man is a part of Nature ... is in fact a
specific assertion that he is the predestined outcome
of an orderlv—and to a large extent ' perceptible '

—

mechanism." It was of importance to urge this con-

clusion again, a conclusion set forth, as the author
states, by Tyndall in his presidential address to the

British .Association at Belfast in 1S74, and again
stated and admirablv illustrated by Huxley in 1887.-

But the error refuted in 1874 and 1887 was still alive

and vi'.jorous in U)oj, and there is reason to fear that

even now it is not wholly extinct.

The emergence of man—perhaps in Lower Miocene
times— is shown tn be the grand example of an evolu-

tion ;ilso witnessed in other animals. In many of the

enrlv Tertiarv Mammalia, as well as in the ancestors

of man, it is probable that mechanical form and
function had reached a climax. From this point the

strutrele was conducted and evolution oroceeded on a

hichcr olane, and led to progressive increase in the

size and powers of the brain. The author suggestsi
the convincing hvnothesis ' that this sudden growth]

1 "The Klriffrlom nf M»n." Bv K R.iv T.anVewr, F.R.S. Po. xii+191,
(London : Archibald rniK'ahle and r„.. I t<. 1007. 1 Pnce «. M. re'.

2 "The lifs and T.-UTS of Chsiles Parwin." Edited hv Francii
r>,r..|n. Vn\. ii.. rbapler v.. Prof. Huxley on the recepiion of ihe|
"Or'sjln of Species," pp. lor-201.

» First Piihlished ^n " c iiiqua-.tenaire de l.l SzcKli de Biologie." Pp.
48-51. (Paris 1877.)
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in thf bulk of brain-substance—in animals as well

as in ancestral man—signifies the substitution in

large part of " educability " for a life con-

trolled by inborn hereditary nervous mechanisms.

An increased power of storing up and profiting by

individual experience takes the place of all but the

most fundamental and essential instinctive actions

which are the inevitable outcome of inherited brain-

structure. " The result is that the creature called

Man emerged with an educable brain of some five or

six times the bulk (in proportion to his

size and weight) of that of any other

surviving Simian." One of the most
astonishing facts in this history is that

so much of it was accomplished by

earlv Palfeolithic times, so that from

this period to the present day " the bulk

of his brain does not appear to have

continued to increase in any very

marked degree. " \\"e must, however,
remember, as indeed the author re-

minds us, that Palaeolithic man was
probably not much more monkey-like
than some of the existing savage races.

The best implements of that age "are
manufactured with great skill and
artistic feeling"; they certainly go
bevond the bare necessities of use as

weapons or tools, and imply a life of

immense complexitv as compared with

that of the highest animal. Although
the subsequent increase in cranial capa-

city is surprisingly small, it is admir-

abiv shown, by two pairs of figures,

to be very significant. By the courtesy

of the publishers these illustrations are

here reproduced. The first pair of

figures, together forming the frontis-

piece of the work, represent above the

cranial dome of Pithecanthropus, be-

low the skull of a Greek, both seen

from the left side. The former differs

from the latter in the same features,

but even more remarkably than do the

Spev and the Neanderthal skulls.
" The three great features of differ-

ence are : (i) the great size of the eye-

brow ridges (the part below and in

front of k in the figures) in the Java
skull

; (2) the much greater relative

height of the middle and back part of

the cranial dome (lines t' and /) in the

Greek skull ; (3) the much greater

prominence in the Greek skull of the

front part of the cranial dome—the

prefrontal area or frontal ' boss ' (the

part in front of the line .\C, the depth
of which is shown by the line d)."

" The parts of the cranial cavity thus

obviouslv more capacious in the Greek
skull are precisely those which arc

small in the .\pes and overlie those

convolutions of the brain which have
been specially developed in Man as com-
pared with the highest .^pes."

It is necessary to add a few sentences in explanation

of the simple but extremely efficient set of lines by

which the important differences between the skulls

are indicated and can be assigned a quantitative value.

The line .\-B, in both skulls, is drawn from ophryon

(the inedian point of a line drawn across the narrowest

part of the frontal bone) to the extra-tentorial point

between the occipital ridges. A-B thus practically

represents the base-line of the cerebrum. Lines e
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and / are perpendiculars drawn respectively from the

median point of A-B and the junction of the third

with the posterior fourth of the same line.

The development of the frontal boss is clearly shown
bv the line A-C drawn from ophryon to bregma—the

point of contact of frontal with both parietal bones.

Line d is a perpendicular drawn from A-C to the most
prominent point of the frontal boss.

The line .K-B mav be divided into units, and the

lines d. c, f,
indicating the depth of the brain-cavity

at these three important points, expressed numerically

as percentages of the ophryo-tentorial length.

The full significance of this method of comparison

is onlv realised when the figures already described are

considered in relation to those reproduced on the next

page. Fig. 3, of course, corresponding to the upper.

Fig. 4 to the lower of the preceding pair. It is

here shown that line A-C—appearing as a straight

line vi-hen the skulls were looked at from a little
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distance and placed so as to ^wc an accurate
side view—becomes when seen in front view the
ovoid outline of the base of the frontal boss

—

the line where the frontal bone is cut b\ a plane at

risjht angles to the sagittal plane, and passing through
both ophryon and bregma. Similarly the line d,

straight in the previous figures, becomes in front view
the (white) line across the greatest breadth of the
frontal boss. The astonishing difference between the
size of this boss or prefrontal area in Pithecanthropus
and that of the Greek skull is perhaps even more
evident in these than it was in the former figures.

It should be mentioned that the (<reek skull was
selected because it happened to be a favourable
example suitable for photographic reproduction, and
not because of any special superiority in the crania
from south-eastern Europe. Were it otherwise the
author's illustrations might perhaps be called as
evidence in favour of compulsory Greek !

We have directed special attention to these four
figures because by their means the essential differences
between the enrliest known and the latest human

ably Palaeolithic, and thus belong to an advanced stage
of human evolution with conditions not very different
from those of certain savage races both existing and
e.xtinct within recent years.

The rise of the mind of man has finally led to a
new " power in Nature, an impevium in imperio,
which has proloundly modified not only man's own
history but that of the whole living world and the
face of the planet on which he e.\ists." He has
become "Nature's rebel," and "where Nature says
' Die! ' Man says ' 1 will live.'" Finally, "he has
advanced so far and become so unfitted to the earlier
rule, that to suppose Man can ' return to Nature ' is as
unreasonable as to suppose that an .idult animal can
return to its mother's womb." But if man cannot go
back he can go forward, and tlie author urges " the
conscious and deliberate assumption of his kingdom bv
.Man—not as a matter of markets and of increased
opportunity for the cosmopolitan dealers in finance

—

but as an absolute duly, the fulfilment of Man's
destiny, a necessity the incidence of which can onlv
be deferred and mil avoided."

Fig. 3-—Pilbecani.ri^pus fr

crania are so clearly e.xpressed ; but, after all, the most
striking fact that emerges is the immense size of the
ancient brain and the relatively small increase which
has since occurred. " The cranial capacity of many
savage races and of some of the most ancient human
skulls is only a little less than that of the average
man of highly-civilised race. The value of the mental
activities in which primitive man differs from the
highest apes may be measured in some degree bv the
difference in the size of the man's and the ape's br^in ;

but the difference in the size of the brain of Isaac
Newton and an Australian black-fellow is not in th«'

remotest degree proportionate to the difference in

their mental qualities. Man, it would seem, at a
very remote period attained the extraordinary develop-
ment of brain which marked him off from the rest of
the animal world, but hns ever since been developing
the powers and qualities of this ort^.Tn vithoul in-
creasing its size, or m.-iteriaMy allerinp in oiher bodily
features."

It must, however, be nnriin ooinled out 'haf. as the
author states, these earliest human crania .nre prob-

vo. 1964 " y-i]

.'Vfter tracing some of the chief lines in the past

and urging the necessity for determined and active

progress, the author proceeds to consider the causes of

man's delay. These are found to spring from ignorance
of the situation on the part of the masses of the
people ; and it is rightly argued that when the inevitable

light shall have dawned the democracy will insist on
very different qualifications in its public servants. The
essay concludes by calling on the University of Oxford
not to wait for the pressure that w ill surely come, but

to take a foremost part in equipping mankind for

further victories ,-nid a speedy entrance into the king-
dom ; and in order to play this splendid part, our
ancient university is reminded that no new attitude

towards learning is required, but a return to the old

academic spirit which laid in Oxford the foundation

of the Royal Society—this, together with some rel.ax-

;ilion of the grip of the " present curriculum, . . .

a mere mushroom "rrowth of the last century."
It is astonishingly difficult to induce mankind to

adopt fundamental changes in the methods of edu
catifin. The results of education, although of bound-
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less practical importance, are not immediately
recognisable by those whose imagination has been
stunted by the methods employed in their own youth.
An inadequate cramping education tends to prolong
itself; for youth, with all its hidden powers calling for

development, must submit to the methods imposed bv
age. It is probable that no branch of the human race
is more difficult to move than our own. The thought
sometimes arises that salvation can only be found, if

at all, by national disaster; and then, under modern
conditions, the remedy may be too late and recoverv
impossible. About forty years ago Huxley delivered
the powerful and eloquent addresses on education re-

printed in " Lay Sermons, Addresses, and Reviews,"
and yet the same subject is felt to be still the para-
mount question of the hour when one of our foremost
scientific men is invited to deliver the Romanes
lecture in 1905. It is disheartening to read Huxley's
admirable and convincing essays and to realise how
small has been the effect. But a reformer who would
achieve anything must not give way to despondency :

it is only by hope and confidence in the future that

mankind can be moved. .\nd this latest appeal has
one great advantage over the old. The history of

man could not have been spoken of forty years ago
as it can to-day; his interference with nature is also

far more evident. In this latest appeal, the imagin-
ation of the author aroused bv the.se considerations
has originated the splendid argument founded on the
deeds, the delay, and yet, in spite of delay, the in-

evitable triumphant destinv of^ man. It is not too
much to hope that the power and the onward sweep
of this great argument will carry away manv an old

but not time-honoured barrier, and many an obstacle
built up, alas, in modern limes, intervening between
man and the race that is set before him. E. B. P.

INTERNATI Oh'. IL ASSOCIATION OF
ACADEMIES.

A BRIEF note on the third triennial general
^*- assembly appeared in N.iiuRE for May 30. The
following academies were represented :—.Amsterdam,
Berlin, Brussels, Budapest, Christinnia, Gotting^n,
Copenhagen, Leipzig, London (R.Soc), London
(B.Acad.), Madrid, 'Munich, Paris (Belies-Letires),

Paris (Sciences), Paris (.Morales et Politiques), St.

Petersburg, Rome, Stockholm, Tokio, Washington,
Vienna. The English representatives mentioned in

Nature for May 30 were all present with the excep-
tion of Sir Norman Lockyer.
The proceedings opened on the morning of May

29 with a brief address froTii Prof. Suess, the presi-

dent. Dr. Bohm-Bawerk (Vienna) was nominated
vice-president, and the following as secretaries :

—

German, Gomperz (\'ienna), von Lang (Vienna);
French, de Lapparent (Paris), .Senart (Paris); English,
Turner (London), Gollancz (London).
M. Darboux (Paris) then announced that a medal

had been struck by the French Cjovernment in honour
of the first meeting at Paris. He presented the first

copy to the Vienna Academy, and said that a copy
would be sent to each constituent academy. The
assembled representatives of science had been pictured

on the medal as young girls, and, though scarcely in

accord with the apuearances round him at the

moment, this representation had at least the merit of

sutrjjesting that science was always voung.
It was decided bv small majorities not to place on

the agenda paper either the selection of an auxiliary

language or the proposal for a symbolic nomenclature
for machinery. Other questions dealt with at this

meeting related to statutes and procedure.
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On Thursday, May 30, the association met in two
sections. In the section of science the report of the
Brain Commission was received and placed on the
minutes, no vote of approval being necessary since

this commission has autonomous powers. A com-
mittee appointed in 1904 by the association to " con-
sider the best method of bringing existing organis-
ations into relation with the association " reported
that they had made certain suggestions to the Inter-

national Seismological Association which had been
adopted, and that in consequence it had become pos-

sible for the United States, .-\ustria, and England to

join that association, while the adhesion of France
was confidently expected.

Sir George Darwin presented a report on the pos-

sible cooperation of the International Geodetic Asso-
ciation in geological researches, by means of the study
of anomalies in the value of gravity. There were
difficulties (especially from lack of funds) in organising
such cooperation; but the appanatus ot Baron Eotvos
seemed likely to give just the information desired, and
it was to be hoped that the Hungarian Government
would encourage experiments with this apparatus.

Prof, von Than announced that the Hungarian
Government had promised a sum of 60,000 kronen
annuallv for three years for work with the apparatus
of Baron Eotvos. This announcement was naturally

received with acclamation, and it was resolved to

tender cordial thanks to the Hungarian Government.
It was also decided to represent to the Italian Govern-
ment the great importance of similar researches in

the neighbourhood of active viilcanoes such as \'esu-

vius.

A report bv M. Ch. Lallemand on levelling opera-

tions urged the desirability of repeating precise level-

lings two or three times per century in all countries,

in order to determine possible changes.

.\s bearing on the general importance of the work
of the Geodetic .\ssociation, M. Darboux referred to

the work of Prof. Milne in directing attention to the

possible connection between variation of latitude and
seismic phenomena.

\^"ith regard to the survey of the 30th meridian of

longitude. Sir G. Darwin was able to report, on the

authoritv of Sir David Gill, that the survey was now
approaching the northern limits of British territory,

where it was hoped that it would be taken over by

Germanv and carried through German territory. Fur-

ther, that there was a good prospect that certain R.E.

officers would be able to survey 2° of the meridian, in

the neighbourhood of the Equator, and that Captain

Lyons, F.R.S., the director of the Egyptian Survey,

was hoping to begin the Iriangulation of the Nile

Vallev in the coming winter.

.An interesting report of the Marey Institute was
received, including the announcement of munificent

assistance from the French Government and the city

of Paris. Here again the .Association hastened to

tender cordial thanks for generous Government aid to

science.

The proposal of the Royal Societ\- for a committee

on lunar nomenclature was adopted without opposi-

tion ; and the following were nominated to serve on

the committee, with power to add to their number :

—

Loewy (chairman), Newcomb, \\'eiss, Franz, Saunder,

and Turner.
The Internation.il Union for Solar Research suc-

cessfully solicited the patronage of the association, in

token whereof thev were to report to it every three

years, and to reserve one place on the executive com-

mittee (of three members) for a member to be nomin-

ated by the leading academy for the time being. It

was unanimouslv decided, on the motion of Prof.

H.-de (Washington), respcctfullv to invite the .\usfrian
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(jovernment to consider whether, in view of the num-
ber of favourable stations existing in the neighbour-
hood of Vienna, they could encourage and assist solar

observations.

An important resolution concerning the organis-

ation of meteorological stations was moved b}' Dr.
W. N. Shaw (London), and unanimously carried, as

follows :

—

Consideration of the distribution of meteorological
stations over the globe shows that stations in the far

north and on islands in the various oceans are of

special importance; the International .Association of

.'\cademies desires therefore to express the hope that

the Governments concerned will take any necessary
steps for securing the continuance of observations

where thev already exist ; for the modification of their

form, if necessarv, to bring them into conformity with
meteorological usage; for establishing stations where
they do not yet exist ; and for placing the observations

at the service of science by suitable publication. .As

regards the far north, observations are desired from
two or three stations, at least, in the north of Siberia

and of the Continent of .America respectively, and as

regards the islands, the following list is suggested :
—

Greenland, Fsroe Islands, .Azores, Madeira, Canaries,

Cape A'erde, .Ascension, .St. Helena, FalUlands, Fer-

nando Naronha, .Staten Island, Fernando Po, West
Indies, Bermudas, .Sandwich Islands, Carolines,
Guam, Bismarck .Archipelago, Samoa, F"iji, New
Caledonia, Tahiti, Java, Borneo, Seychelles, Maurice,
Reunion, Madagascar, Zanzibar, Socotra, Chagos
.Archipelago, Christmas Island, Karmaluki.
The Association reassembled in the afternoon, for a

sitting which it was ultimately found necessarv to

adjourn until Sunday morning, June 2. The report on
the publication of the works of Leibniz was received;

already a catalogue of the Leibniz MSS. had been
prepared and printed. The .Association expressed the

hope that the three academies which had prepared
this catalogue (the Paris .Academies of .Science and of
Moral and Political Science, and the Berlin .Academy)
would proceed to undertake and carry through a
scientifically complete edition of the works of Leibniz,

and that the necessary Government aid would be forth-

coming.
The proceedings of the two sections were then ap-

proved in detail bv the general assemblv, including
reports from the letters section on the international

loan of MS.S., on the Greek Thesaurus, and on the
Corpus Medicorum .Antiquorum.

It was decided to accept the invitation to hold the
next meeting in Rome (igio), probably at Easter.

There were, of course, many hospitable entertain-

ments. The Vienna .Academy invited the delegates to

the annual meeting on Mav 28 ; the president enter-

tained them at dinner on May 2q ; there were de-

lightful expeditions to the Semmering on June i, and
to the Schloss Kreuzenstein on June 2, which the Graf
von Wilczek (the organiser of the Polar expedition
which discovered Franz Josef land) has rebuilt on
the old model, and filled with all the beautiful old

pictures and pieces of furniture which can be col-

lected. Finally, the delegates had the honour of being
received by the Emperor in person on the evening of

June 2, and of being present at the Opera on his

invitation.

The success of the whole meeting was attested bv
the cordial words spoken at its conclusion by MM.
Darboux (Paris), Schuster (London), and Kikuchi
(Tokio), who joined in congratulatintr Prof. Suess and
the Vienna .Academy on the able manner in which the
duties of the " leading academy " had been discharged
during the last three years.

H. H. TVRNER.
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THE LEICESTER MEETIXG OF THE BRITISH
ASSOCIATION.

T EICESTER people evidently intend doing their
J-' utmost to make the first visit of the British
.Association to their town as successful as it will be
welcome, and the meeting itself promises to be both
largely and influentially attended. Many foreign
visitors will be entertained as guests by the local com-
mittee, the list already including representatives of

science from the Cape, Canada, the United States,
France, Germany, .\ustria, Russia, .Switzerland, Hol-
lajid, Prussi.i, Italy, Norway, Denmark, Sweden, and
Greece.
The opening meeting is to be held in the Royal

Opera house on Wednesday, July 31, at 8.30 p.m..
when Prof. Ray Lajikcster, the retiring president,

will vacate the chair, and .Sir David (iill, K.C.B..
F. R.S., assume the presidency and deliver his in-

augural address. On T'riday. .August 2, a discourse
on " The .Arc and .Spark in Radio-telegraphy " is to

be delivered by Mr. W. Duddell in the same buildini,',

and on Monday, .August 5, Dr. F. .A. Dixey will dis-

course on " Recent Developments in the Theory of

Mimicry " in the Temperance Hall. .\ lecture to the

operative classes will be given on Saturday, August 3,

also in the Temperance Hall, by Prof. H. A. Miers.
F.R.S., on " The Growth of a Crystal."
Excursions are being arranged to Belvoir Castle,

the scat of the Duke of Rutland; Ch:its"orth, the
Duke of Devonshire's Midland home; Hr'.ddcn Hall,

and to Peterborough Cathedral, with an invitation to

tea in the Palace grounds from the Bishop. In addi-

tion to a general excursion to the Charnwood Forest,

there will be a special one both there and to the dis-

trict of Belvoir for geologists, whilst the botanical

section is also planning walks in the same district.

.\n interesting trin will be that over the Leicester

and Swannington railway now forming part of the

Midland Railway system. This is one of the earliest

railways in the kingdom, and the honoured names of

George and Robert Stephenson are closely associated

with it. Opened for traffic in 2832, the first object of

this railway was the provision of a cheap supply of

coal from the district it tapped to Leicester, and there-

is no doubt its form.ition greatly influenced the pros-

perity of the town. From the West Bridge .Station,

Leicester, the line enters the Glenfield Tunnel, which
is 1796 yards long, cut straight and level, 14ft. high,

12ft. 6in. wide, and built of tSin. brickwork. On the

opening day a special train conveying the directors

left Leicester for Bagworth. In entering the tunnel

referred to the chimney of the engine. The Comcl,
was knocked down, with the result that the passengers
travelled to the Glenfield end through thick smoke
and dust. The train was stopped at the Glenfield

Brook to permit of a general washing of faces and
hands. .At Bagworth an incline of i in 2q was origin-

ally worked by a rope 1000 yards long, 5 inches

circumference, the full wagons of coal pulling uii

the empties. The .Swannington incline, i in 17, ha^

since 183^ been worked by a fixed winding engine and
rope. The original engine, one of the first to be

fitted with a piston-valve, is still in use. From the

commencement, three passenger trains ran daily

from the West Bridge Station, Leicester, and these

still continue to be run, to almost the original times.

It was owing to a collision at this station between aril

engine and a country cart, and the consequent
smashing of a lot of eggs, that the engine whistla

was invented for the purpose of sounding warningsj

The chief boot and shoe and hosiery works in the

town are to be visited, as well as the works 01
the water and g^as and electric lighting undertaking
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of the Corporation. The principal Council schools
will also be open for inspection.

Sectional meetings will be held on four or five days
of the meeting at carefully chosen centres. The presi-

dents of the various sections are as follows :—

A

(Mathematical and Phvsical Science), Prof. A. E. H.
Love, F.R.S. ; B (Chemistry), Prof. A. Smithells,

F.I'i.S. ; C (Geolocv), Prof. J. W. Gregory, F.R.S.
;

D (Zoology), Dr. \\". E. Hoyle; E (Geography), Mr.
G. G. Chisholm ; F (Economic Science and Statistics),

Prof. W. J. Ashlev; G (Engineering), Prof. S. P.

Thompson, F.R.S.'; H (Anthropology), Mr. D. G.
Hogarth; I (Phvsiolo.o-v), Dr. A. D. Waller, F.R.S.;
K (Botany), Prof. J. B. Farmer, F.R.S. ; L (Educa-
tional Science), Sir Philip Magnus. M.P.

Every care is being taken in order to ensure the

comfort and convenience of all attending the various
meetings, and when the arrangements are completed
it is anticipated that the accommodation generally

will compare most favourably with that provided else-

where. The various local secretaries are enthusias-

licallv working with headquarters in the endeavour to

make the Leicester meeting one to be long remem-
bered for real usefulness and importance. The ladies

of the town have formed a special hosnitality com-
mittee, and are working to make, as they hope, ample
provision for the large number of expected guests.

THE .45Tr.hV RESERVOIR.
T^HE Egyptian Government has lost no time in

' arranging for the archaeological survey of that

portion of the Nile ^'alley which will be submerged
bv the Aswan reservoir when the dam has been raised

seven metres above its present height.

The archaeology of Nubia has not so far been very

thoroughly studied, so that a comprehensive scheme
of work must include:— (i) The consolidation of the

foundations of ancient structures; (2) such repairs as

are necessary to ensure their safety ; (3) the copying
of all inscriptions, and a complete photographic record

of these buildings ; (4) complete plans of each build-

ing, showing all structural details; (5) systematic

excavation, together with the preparation of plans

and photographs of all ancient sites, cemeteries, &-c.,

which will be damaged by the increased level of the

reservoir; (6) a complete topographical survey of the

valIe^, which will also indicate all sites, buildings,

&c., of archcEological interest.

Under the arrangements w'hich have been made bv
Sir William Garstin, G.C.M.G., Adviser of the

Ministry of Public \\'orks, the first three of these will

be carried out bv the Department of Antiquities ; the

last three sections, which constitute a survey, both

topographical and archaeological, will be carried out

bv the Egyptian Survey Department.
.As the dam in its present condition admits of the

water-level being raised i'5 metres if necessary, the

investig'ation of the area which would be affected by

this will be undertaken at once, and preparations

have been made to commence work in the early

autumn of this year.

The recent cadastral survey of Nubia, i : 2500

reduced to the scale of i : 5000, will be utilised as the

basis of the topographical survey in order to record

the position of all ancient settlements, cemeteries, and
structures as they are taken in hand, while the slopes

of the vallev will be surveyed and contoured.

The Egyptian Government has secured the services

of Dr. G. Reisner, who will commence the systematic

excavation of ancient sites at the end of September

next at the southern limit of the area now submerged.

From this point work will be carried on southwards

so as thoroughly to examine the valley lloor on either

bank up to the future level of the reservoir (113
metres above sea-level), and as much above that as
may be necessary on account of the water soaking
the ground for some distance above it.

The Egyptian Government has included in the
estimates tor raising the dam a sum of 60,000/. for
this work, which should suffice both for a
thoroughly scientific study of the reach which is to

be submerged, and for the necessary work of con-
solidating the foundations of temples. Facilities will

be given to any archaeological institutions which may
wish to undertake the study of any site, and will thus
facilitate the work. All other parts which have not
been systematically explored by such institutions will

be examined in due course by Dr. Reisner and his

staff, and the results will be published so as to form
a complete archjeological record of this reach of the
river.

PROF. ALFRED NEWTON, F.R.S.

AXZHILE zoological, and more especially ornith-
' • ological, science has been deprived of one of its

most illustrious students and exponents by the death
of Alfred Newton, Cambridge has sustained an even
more severe blow, both scientifically and socially.

For not only has she lost in the late occupant of the

chair of zoology a distinguished professor and work-
ing zoologist, and a great benefactor to her zoological

museum, but likewise a social figure, whose place can
never be exactly filled. For the past forty years or so

the informal receptions held in term-time by Newton
on Sunday evenings at his well-known rooms in

Magdalene formed a unique feature in the scien-

tific life of the university. To these gatherings
not only were resident zoologists and the more ad-

vanced scientific students from all the colleges in

Cambridge constant and welcome visitors, but older

alumni re-visiting their ahna mater, as well as

zoologists educated at other seats of learning, were
received and greeted by their host in that genial

manner peculiarly his own. Reunions such as these

must, unhappily, die with the man to whom they

were due ; but those in the smoky atmosphere of the

old rooms at Magdalene will linger long in the memo-
ries of all the kindly old professor's former pupils and
friends.

Born in Geneva on June 11, 1829, Alfred Newton
belonged to an old East Anglian family, being the

fifth son of William Newton, of Elveden, Suffolk,

sometime M.P. for Ipswich, by Elizabeth, daughter

of R. S. Milnes, of Fryston, Yorkshire, who repre-

sented his county tow^n in Parliament. As a boy he

was educated privately, but in due course he entered

^L^gdalene College, Cambridge, as an undergraduate,

and took his B..\. degree in i<S^3. In that year, as

well as in 1852, he gained the English essay prize at

Cambridge; and in iS;^4 he was elected to a travelling

fellowship at his college, which he held until 1863.

During the time that he held the travelling fellow-

ship, Newton visited Lapland, Iceland, the West
Indies, and North .America, while in 1864 he accom-

panied Sir (then Mr.) Edward Birkbeck to Spits-

bergen, then but little known zoologically. To these

travels may in all probability be attributed a large

proportion of his unrivalled knowledge of the distri-

bution and habits of European birds. At a later

period, during a visit to Heligoland, Newton sus-

tained an injury in landing from a boat, which seri-

ously increased a lameness due, we believe, to an

accident in childhood. Ornitholocical observations

were, however, continued for many years subsequently

during summer yachting cruises, undertaken in com-
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pany with the late Henry Evans, on the west coast of

Scotland and elsewhere.
The most important and far-ruachinjj:' event in the

life of Newton occurred in the year i8()h, when he was
elected to the then newly-established professorship of

zooloffy and comparative anatomy, a scmieuhat poorlv
paid office, which he held until his death on the 7th day
of the present month, although he had for some years
J,nven up lecturini,^ The active part which he (in

conjunction with his old friend iMr. J. W. Clark) took
in the development of the Zoolog-ical and Anatomical
Museum, and the energy with which he did all in his
power to promote the study of zoology in the univer-
sity, are known to all Cambridge biologists. As to
his lectures, these, despite the fact that he was to a
great extent a specialist in ornithology, covered a
very wide field, in which, however, the systematic and
distributional aspects of his subject loomed large.
So long ago as 1859 Newton was elected a Fellow

of the Zoological Society of London ; and two vears
later commenced a long, although, of course, inter-
rupted, service on the council of that bodv, of which
he was also for many years a vice-president. In 1S70
he received the Fellowship of the Royal Societv, and
-Served on the council from iSyq to 1881, and again
from 1S89 to 1891, being also a vice-president during
the latter period. I'Vom the same body he received in
iqoo one of the Royal gold medals, while he was also
the recipient in the same year of a gold medal from
the Linnean Society, of which he was for manv years
a fellow. It should be added that in 1877 he was
re-elected to a fellowship at his old college, which thus
remained his home until the end of his davs. Needless
to say, the Cambridge Philosophical Society claimed
him for a long period as a fellow, and subsequently
as president.

Two years after his election to the professorial chair,
Ihatis to say, in 1868, Newton brought before the
British Association the subject of the protection of
birds; and he was subsequently for several years
chairman of the close-time committee, during which
period the first three Acts devoted to bird-protection
were passed by Parliament. .As the British Govern-
ment was the first to move in this matter, Newton
may be regarded as the father of bird-protection
throughout the world, and, indeed, of all legislation
of this nature, which had its origin in his early
efforts. His endeavours to check the hideous cruelties
connected with the collecting of so-called osprey
plumes form another of his many claims to the grati-
tude of posterity. The establishment and mainten-
ance of stations for observing the migration of birds
also claimed a large share of his time and attention,
and he was for many years chairman of the British
Association Migration of Birds Committee. The im-
portant results which have accrued (and are still ac-
cruing) from these observations are familiar to all

naturalists.

The scientific writings of Newton, which relate
chiefly to ornithology, are remarkable for their
finished and scholarly style, as well as for their ex-
treme accuracy. To ensure both these attributes the
author would, in the first place, defer sending his
MS. to press as long as possible, and when it was in
type he would go on correcting and refining until both
printers and publishers must in many cases have been
driven to the verge of insanity. .As he was also a
slow writer, the production of such of his works as
were issued in parts extended over unconscionably long
periods. Although, as already mentioned, character-
ised by the excellence of their literary style, Newton's
writinp-s in not a few instances were marked, more
especially in footnotes, by criticisms of perhaps rather
more caustic character than the occasion demanded.
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Newton's earliest recorded paper appears to be one
on the cedar-bird, published in the Zoologist for 1852,
this being followed in the next year's issue of the
same journal by one on the habits of the kiwi. His
visit to the West Indies was marked by the appearance
in 1859, in the first volume of the Jhis, of a paper on
the birds of those islands. This reference to the Ibis
affords a convenient opportunity of mentioning that
Newton took a prominent part in founding that in-

valuable journal, of which he edited the second series

(1865-70). He also took an active share in founding
the Record of Zoological Literature (now the Zoo-
logical l\'ccord)'-:i publication without which the
study of zoology would now be practically impossible.
To the first six volumes Newton contributed the
annual record of the class Aves, while he acted as
editor from 1871 to 1874 (vols, vii.-ix.). It may be
added that his exertions and influence were no less

important at a later period in bringing about the
establishment of the British Ornithologists' Union.
The fact that during the 'sixties his brother Edward

held the post of auditor-general of Mauritius (sub.se-

quently becoming governor) seems to have directed
the attention of .Alfred Newton to the birds, both living
and extinct, of the Mascarene Islands. In 1861 and
1863 we find him, for instance, describing certain
new birds from Madagascar and Mauritius; while in

1868 he and his brother communicated to the Royal
.Society a most important paper on the remains " of

the dodo-like bird from Rodriguez commonly known
as the solitaire (Pczophaps solitaria), this paper being
published in the Phil. Trans, for the following year.
The same subject was continued at a later period,
when Newton and Mr. J, VV. Clark communicated a
joint paper, published in the " Zoology of the Transit
of \'enus Expedition of 1874, " a second paper, on the
extinct birds of Rodriguez, other than the solitaire,

being contributed by Dr. A. Giinther and Newton
to the same volume. The dodo was also a bird in

which Newton was greatly interested, although the
description of its remains from the Mare aux Songes
was undertaken by his brother, Sir Edward Newton.

.At an early period in his career Newton contributed
to the'/bis (vol. iii., 1861) an epitome of John WoUey's
investigations into the history of the extermination
of the great auk, or gare-fowl ; and from that time
to his death the story of that bird was a subject to

which his attention was constantly devoted. Indeed,
we believe that at the very end of "his active career he
was engaged on a monograph which should comprise
all that is known of that remarkable species.

One of Newton's earliest papers was " Suggestions
for forming Collections of Birds' Eggs," published
in London in i860, and from that time onward the
study of eggs attracted a large share of his attention.
.About this time he appears to have come into posses-
sion of the magnificent collection made by the late

John U'oUey—on condition, we believe, that he would
write a descriptive catalogue embodyin<i the collector's

notes. The first part of " Ootheca ^.'olleyana " ap-
peared in 1864, while the last was issued only a few
months before the author's death. For a long period
Newton believed that eggs might afford important
clues to many vexed questions connected with avian
relations; but this hope he was reluctantly com-
pelled, in the main, to abandon. The WoUey collec-

tion of eggs, largely augmented by its late owner, is,

we believe, to pass to the University of Cambridge,
as is also Newton's valuable ornithological library.

To the general public the late professor is perhaps
best known as editor of the first two volumes of the

revised and enlarged fourth edition of " Varrcll's

British Birds," the first part of which appeared in

1871, although the second volume was not completed
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until 1882. On the value of this work (completed by
Mr. Howard Saund^r^) it is unnecessary to dilate.

N'ot less important were the contributions of New-
Ion to the ninth edition of the " Encyclopaedia Britan-

nica," these comprising not only a large series of

articles on different groups and species of birds, but
likewise the article "Ornithology"; the article
" Biids," it should be added, being- the joint work of

Newton and the late I'rof. W. K. Parker. With the

assistance of Prof. H. (iadow, these articles were
sub.-cquenlh' combined by their author to form the

well-known " Diclion.iry of Birds " (1893-1896), which
forms a perfect mine 01 information on ornithologic;il

•'•ubjerts. To this work a few articles were contri-

buted by Dr. K. W. Shufeldt, Mr. C. .S. Roy, and
the present writer (by whom it was deemed a special

honour to be thus associated with his former teacher).

The article "Ornithology," which forms the intro-

duction to this volume, is a perfect model of a classi-

callv written essay, and includes practically everything

that there is to be said regarding the history of the

subject of which it treats; while the one on " Migra-
tion " is no less important and philosophical.

.-\s regards the other ornithological work of Newton,
it must suffice to refer to a chapter on the ornithol',!s.'\

of Iceland, issued as an appendix to .S. Baring-
Gould's "Iceland" (18(13), '" ^^"^ "'^ ^'^^ birds of

Greenland in the " .\rclic .Manual" (1875), and to a

list of the birds of Jam.aica in a handbook to that

island, published in 1881.

To assume that Newton confined his attention to

ornithology would, however, give but an inadequate

idea of the scope of his knowledge. From the first

he was an enthusiastic student of zoological distribu-

tion, and in 1862 he read before the Cambridge
Philosophical Society ;i paper " On the Zoology of

.\ncient Europe," published the same year as a pam-
phlet by Messrs. Macmillan. In this he directed atten-

tion, for the first time, we believe, in this country,

to the fact that the name " aurochs " belongs by

right to the e.xtinct wild ox {Bos primigeniits), and
not to the bison. His studies had also convinced him
that the separation of the northern portions of the two
hemispheres as distinct primary zoological regions—the

Palajarctic and the N(-arctic— is not supported by the

facts; and at his suggestion Prof. A. Heilprin in 1882

proposed to unite them under the name of the Hol-

arctic. That this is the true view (especially if the

southern portions of the eastern and western divisions

be severally cut off as the .Sonoran and Mediterranean
transitional regions) scarcely admits of argument. A
small zoological text-book, of which the first edition

appeared in 1874, likewise bears witness to the

breadth of Newton's knowledge.
Although essentiallv conservative in all matters con-

nected with natural history. Newton could not be

termed a bigoted Torv in these matters; and when he

saw occasion to change or modify his views, he had no
compimction in doing so. He was an early convert

to evolution, and in 1888 published a pamphlet en-

titled " Earlv Days of Darwinism "; and as evidence

of the elasticitv of his mind in reeard to lines of

investigation with which he was personally out of

touch, reference may be m.ade to his earnest support
of the morpholot^ical and embryological investigations

of the late F. M. Balfour, and of the Mendelian re-

searches of the present day. As regards ornithological

classification, he maintained to the last the advisability

of employing generic terms in a wide sense. Whether
he would ever have given his approval to modern
views on nomenclature .and the subdivision of species

are questions which need not here be discussed.

The late professor, to quote from the obituary

notice in the Timcx of June 8, " was gifted
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from June .^o to July 5. and

•r bv the British section on

with an affectionate nature, which was not
the less real because it found little verbal
expression, and, possessed of old-fashioned courtesy
of manner, he had the best characteristics of the race

of English country gentlemen to which by birth he
belonged. Stanch in his friendships, firm in his

opinions, and following what he held to be right with
dogged perseverance, he was a man of whom anyone
might well be proud to be the friend, and one whom
a verv wide circle is now most genuinely mourning."
To the present writer, if he may be allowed to sav

so, the loss is a verv real one—more so than he cares

to state fully in public. R. L.

NOTES.

We regret to announce that Prof. .-\. S. Herschel, F.R.S.,

died on Tuesday, June iS, at his residence. Observatory

House, Slough.

Trn; French section of ihi

will pay a visit 10 London

will be entertained :il dinnc

July ..

TirR third Prehistoric Congress of France will be opened

at .\utun on .August 12 by the president. Prof. Adrien

CiK^'bhard, and will c'cse on .August iS. Particulars may

be obtained from M. Marcel Baudoin, 21 rue Linne, Paris.

Four lectures on plague are being delivered by Dr.

W. J. R. Simpson as the Croonian lectures of the Royal

College of Physicians. The first lecture was delivered on

Tuesday, and the second is to be given to-day. The two

remaining lectures will be delivered on June 25 and 27.

Science announces that at the recent session of the

Pennsylvania Legislature the Senate voted 6o,oooi. to

enable the American Philosophical Society to erect a

memorial to Franklin, but the house did not agree to

the Bin.

Mr. W. T. Hornadav has presented to the New York

Zoological Society his collections of heads, herns, and

tusks, comprising 131 specimens, representing loS species.

These are Jo form the nucleus of a collection to be ex-

hibited at the New York Zoological Park.

.•\ RECORT from Santiago de Chile stales that a severe

-.hock of earthquake occurred at N'aldivia on June 13.

.\ violent earthquake was also felt at Kingston, Jamaica,

rn the same date, at 1.20 a.m. The earthquake was

especially severe at Port Royal. A curious turbulence of

the sea was noticed. An earthquake was felt at Gibraltar

al 5 a.m. on June 16.

TiiRouori the generosity of several members of the Pills-

bury family, of Minneapolis, Dr. I'homas G. Lee has

secured, .says Science, for the department of histology and

embryology, University of Minnesota, the working library

of the late Prof. W. His, of Leipzig. This collection com-

prises more than 8400 monographs and other papers con-

tributed by over 2500 different authors.

An exhibition o. engineering models, optical, electrical,

and scientific instruments, technical education appliances,

and tools, is to be held at the Royal Horticultural Hall,

Vincent Square, Westminster, S.W., on October 22-26.

In addition to exhibits by leading makers, there will be

a loan collection of experimental and exhibition models

and apparatus, and also lectures and demonslrations in

various branches <-f applied science.



NA TURE [June 20, 1907

The \"ictoria and Albert Museum has been opened to

the public exactly fifty years to-day. On June 20, 1857,

Queen Victoria and Prince Albert, accompanied by the

Princess Royal (afterwards the Empress Frederick), the

Archduke Maximilian of Austria (afterwards Emperor of

Mexico), Prince Frederick William of Prussia (afterwards

German Emperor), and a numerous suite, attended in the

evening the opening of the South Kensington Museum, as

it was at that time styled. In it there were exhibited

several miscellaneous collections of a scientific character,

mainly acquired from the Exhibition of 1851. The whole
of the fine art collections which had been exhibited at

Marlborough House since 1852 were also removed to .South

Kensington, and these were supplemented by valuable loans
from H.M. Queen Victoria and others. Immediately after

the opening of the temporary museum the erection of

permanent buildings was commenced, and various portions

were completed and opened in successive years. The
greater part of the original iron building was taken down
in 1868, and re-erected as a branch museum at Bethnal
Green. The foundation stone of the new buildings was
laid by H.M. Queen \"ictoria on May 17, 1899, and by
her late Majesty's command the name of the institution
was changed to that of the Victoria and Albert Museum.

The Engineering Conference of the Institution of Civil
Engineers, which began on June 18, wlU conclude to-
morrow. On Tuesday, June 18, Dr. Francis Elgar,
F.R.S., delivered the fifteenth James Forrest lecture,
taking for his subject " Unsolved Problems in the Design
and Propulsion of Ships." The conference was opened
formally on June 19, when the president of the institution.
Sir Alexander Kennedy, F.R.S., delivered his inaugural
address. This evening a conversazione is to be held at
the Albert Hall. The business part of the conference is

being carried on in the sections, in connection with which
meetings are taking place daily until i p.m. There are
in all seven sections, which, with their chairmen, are as
follows :—Section i., railways, Mr. William R. Galbraith

;

Section ii., harbours, docks, and canals. Sir William
Matthews, K.C.M.(i.. who is also president-elect of the
institution

; Section iii., machinery, Prof. W. C. Unwin,
F.R.S.

; Section iv., mining and metallurgy, Mr. John
Strain

;
Section v., shipbuilding. Dr. F. Elgar, F.R.S.

;

Section vi., water works, sewerage, and gas works. Sir
George T. Livesey

; Section vii., applications of electricity,
R. E. B. Crompton, C.B. We hope to publish an article
on the conference in a future issue.

Two important additions to the collection in the Natural
History Museum were put on exhibition for the first time at
the conversazione of the Royal Geographical Society, held in
the hall of the museum on Friday last. The first is the
mounted skin of a male okapi, obtained during the late
Alexander-Gosling expedition on the River Welle, near Angu,
in the northern part of the Congo Free State, and presented
by Mr. Boyd Alexander. The .second is a model of the
complete skeleton of the marsupial Diprotodon, based on
material obtained by Mr. E. C. Stirling in the Lake
Cadibona district of south central Australia. In this

skeleton some portions of the limbs and feet are repre-
sented by the original bones. Diprotodon, it will be re-

called, was named many years ago on the evidence of a
lower jaw described by Sir R. Owen. Now that the com-
plete skeleton is know'n, there is little doubt that the
creature was a gigantic relative of the wombats, retain-
ing, perhaps, in its foot-structure evidence of arboreal
ancestry. In one of the recesses on the right side of the
central hall were also exhibited portraits and relics of
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Linna;us. The portraits of the great naturalist, represented

by small woodcuts, were ten in number. Several Linna:an

manuscripts sent from Bloomsbury were shown, as well as

several books from the library of Linnceus (the property

of the Linnean .Society), and certain plants from his

herbarium.

In accordance with previous announcements, the autumn
meeting of the Iron and Steel Institute will be held in

Vienna on September 23-25. An influential reception com-

mittee has been formed, with an executive consisting of

Mr. W. Kestranek, central director of the " Prager Eisen

Industrie Gesellschafl " as chairman. Max Ritter von

Gutmann as vice-chairman, Mr. Richard von Schoeller as

treasurer. Baron von Jiiptner, A. Ritter von Kerpely, Mr.

F. Schuster, and Mr. Hugo von Noot as members, and

Dr. Eugen Hcrz and Mr. H. von Noot, jun., as honorary

secretaries. The provisional programme of the meeting is

as follows :—On Monday, September 23, the president,

council, and members will be welcomed by the reception

committee, by the Government and civic authorities, and

by the president of the Society of Engineers and Architects,

at the headquarters of which the meeting will be held.

A selection of papers will subsequently be read and dis-

cussed. In the afternoon, members and the ladies accom-

panying them will be taken for a drive through Vienna

and in the Prater, visiting the Municipal Museum and the

Town Hall, where they will be received by the Lord Mayor
of Vienna, and in the evening a special performance at

the Imperial Opera House will be arranged. On Tuesday,

.September 24, the morning will be devoted to the reading

and discussion of papers, and the afternoon to a visit to

the Imperial Palace at Schonbrunn. On W'ednesday,

September 25, the whole day will be devoted to an ex-

cursion to the Hoch-Schneeberg. In the evening the

members and ladies will be invited to a banquet at the

Hall of the Musical Society. At this and at all the other

functions, including the visit to the opera, the members
and ladies will be the guests Of the Austrian Iron Works.

On .Thursday, September 26, will begin the excursions to

the works to be visited in (i) Bohemia; (2) Styria ; and (3)

Moravia and Silesia.

It is reported in the daily Press that Prof, von Leyden

has arrived at the conclusion that the development of

cancer is due to the diminution or absence of certain

chemical substances in the liver. Further details will be

awaited with interest.

In the Bio-chcmical Journal for May (ii., Nos. 5 and 6)

Drs. Garrod and Clarke describe a new case of

alcaptonuria, Drs. Little and Harris discuss the meta-

bolism in a healthy vegetarian. Dr. Barger and Mr. Dale

describe the physiological action of some of the con-

stituents of ergot. Dr. Drabble, Hilda Drabble, and Daisy

Scott discuss the influence of neutral sails on the size of

the cells of pleuiococcus and saccharomyces, and Prof.

Moore and Drs. Nierenslein and Todd publish e.xperiments

on the treatment of trypanosomiasis with atoxyl, an
organic arsenical compound, followed by a mercuric salt,

showing that this combination is much more successful

than ato.xyl alone.

At a meeting of the Pathological Society of London on

June 4, Drs. Sambon and .Seligman described a number
of ha'mogregarine parasites obtained from snakes. Dr.

Pye-Smith, the president, gave a valedictory address, for

the society as such ceases to exist, being merged (as the

pathological section) into the new Royal Society of

Medicine.
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Bv the amalgamation of fiftoen out of the twenty or

twenty-five medical societies of London, the Royal Society

of Medicine has been constituted, the incorporated societies

forming the sections of the new society. A meeting was

held on June 14 for the purpose of receiving and adopting

a Roval charter. The meeting was presided over by Mr.

Warrington Hayward, the president of the Royal Medical

and Chirurgical Society, the wealthiest and principal

society of the amalgamation, when Sir William Church

was elected the first president. Each society (now a

section) will carry on its special work as before. The
Royal Society of Medicine will commence with a member-

ship of 4000, an annual income of nearly Sooo/., and

possesses a library of So, 000 volumes.

.A LIST of the palseontological type specimens in the

collection of the Boston (U.S.A.) Society of Natural

History, by Mr. J. A. Cushman, has been published as

No. fi of vol. xxxiii. of the Proceedings of that body.

Bulletin No. 4 of the Division of Entomology, Honolulu,

is devoted to a further account of the parasites of leaf-

hoppers, by Mr. R. C. L. Perkins, together with descrip-

tions of certain new Hemiptera, by Mr. C. W. Kirkaldy,

the material having been almost entirely collected in

.Arizona.

A TAPER on the ants of Saxony, by Mr. H. N'ipkmeyrr,

and one on change of function in various animal organs,

by Mr. .A. Jacobi, form the most important zoological

contributions to the AbJianJlungen of the Dresden Isis for

the second half of 1906 (1907).

In the May number of Naluren Mr. O. J. Lie-Pettersen

concludes his account of Scandinavian thrushes, in which

special attention is directed to the dates of arrival of the

migratory species. " F. V. H." figures a horse with a

supplemental front toe, which was successfully removed

in the Copenhagen \'eterinary Institution.

" Dwellers in our Rock-pools " is the title of a small

illustrated booklet describing the common littoral fauna of

Folkestone. The author is Mr. F. Rutt, and the pamphlet

is published by Messrs. .A. Stace and Sons, of Folkestone,

at the price of threepence. We have also to welcotiic a

cheap re-issue of Mr. E. W. Wade's " Birds of Bempton

Cliffs," published by Messrs. .A. Brown and .Sons, Ltd.,

of London, Hull, and York, at one shilling.

The functions of the " spiracles " in skates form the

subject of an interesting article, by Mr. H. W. Rand, in

the May number of the American Naturalist. Some time

ago the author received about half a dozen skates which had

been out of the water for nearly an hour, and were con-

sequently presumed to be dead. When salt water was dis-

charged on them from a hose, they gradually, however,

showed signs of returning life, and eventually spouted

copious jets of water from their spiracles. As such a

phenomenon had not been previously noted by the author,

he >et himself to study the functions of the spiracles

:;cnerally. Owing to the habit of lying flat on the sand,

ih< spiracle, of which the primary function is to take in

water, appears of much more importance to skates than to

sharks. In addition to serving as an intake, it also acts

as an exhalent Orifice, soft substances, such as fragments

of seaweed, which have gained an entrance into the gill-

chamber, being expelled by spouting through the spiracles.

Spouting also appears to be employed as a means of keep-

ing the eves clean.

In the May number of the Zoologist Mr. C. M. D.

.Stewart discusses a somewhat mythical snake known to

the Zulus as " ndhlondhlo." It was reported to be of huge

size, poisonous, very fierce, and furnished with a feather-

like crest, while it was also asserted to utter a whistling

cry. Its name forms one of the titles of the Zulu king.

The main question appears to be whether the creature

was a distinct species or whether we have to do with

overgrown individuals of the one locally known as the

black mamba {Dendraspis aiigiisticcps, var.). A snake

shot by the Commissioner of Zululand about 1874,

measuring about 16 feet in length, and regarded by that

gentleman as a black mamba, was declared by the Zulus

to be a ndhlondhlo. Certainly naturalists have no know-

ledge of black niambas of that length, but this by no

means proves that such may not have existed. The argu-

ment used by the author, that as no such giants are now
known the ndhlondhlo must have been a distinct species,

does not seem to us to- carry much weight.

In his Huxley meinorial lecture for 1903 (Nature, vol.

Ixviii., p. 607), Prof. Karl Pearson showed that the mental

and moral characters of man are inherited in much the

same manner as the physical characters. " We inherit,"

he said, " our parents' tempers, our parents' conscientious-

ness, shyness and ability, even as we inherit their stature,

forearm and span." This conclusion was arrived at as the

result of a prolonged investigation of fraternal resemblance

between children, based on the estimates of school teachers.

-At the Francis Galton Laboratory for National Eugenics,

University of London, the inquiry has been extended to

material derived from class lists of the University of

Oxford and the school lists of Harrow and Charterhouse,

and the results are given in a memoir—" The Inheritance

of Ability," by Edgar Schuster and Ethel M. Elderton

—

just published (London : Dulau and Co., price 4s.). The

definite object of the investigation was to determine as

exactly as possible the resemblance between father and

son and brother and brother, as iridicated by successes or

failures in passing the examination for the B.A. degree at

Oxford, or by their positions in school at Harrow and

Charterhouse at corresponding times. The results obtained

from the Oxford material show that the correlation between

father and son is represented by 0-312, and that between

brother and brother by 0405, on a scale by which complete

resemblance would be indicated by i and no resemblance

by o. T"he public-school material gave the value 0-398,

which is in close agreement with the Oxford value, for

the correlation coelBcient between brother and brother.

The general result of the inquiry is therefore to confirm

Prof. Pearson's conclusions as to the inheritance o£

psychical characters in man.

.A REPRINT has been received of an account of the de-

velopment of the common mushroom, Agaricus cainpcstris,

contributed by Prof. G. F. Atkinson to the Botanical

Gazette (September, 1906). Examination of the very early

stages indicated that, except for the universal veil, no

differentiation was noticeable until the hyinenium or spore^

bearing layer develops and marks off the stem and the

cap. The author states that he has found two spores only

arising from the basidia in cultivated varieties, whereas

he has often identified four spores in normal pasture

forms.

In the Trinidad Bulletin (April) Mr. J. H. Hart, re-

ferring to the packing of seeds for the tropics, discriminates

between seeds that can be fully dried without injury, such

.IS the seeds of tempfrate plants, and the seeds of many
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Iropical plants that lose their vitality if only a small per-

( intage of water is rcinovod. A botanical irregularity in

the shape of a nutmeg-tree bearing both staminate and

pistillate flowers is recorded from the island. Allusion is

also made to a variety, longipcdiinciilala, of the palm

Pritchardia pacifica, distinguished by the length of the

flower stalks, of which plants have been raised from seed

originally supplied from British Guiana.

An irregular scries of nuclear changes in the develop-

ment of the embryo-sac of Pcpcromia liispidiila, differing

slightly from the development in Pepcromia pcllucida, is

described by Prof. D. S. Johnson. .Sixteen nuclei arc

formed in the embryo-sac, of which two become the nuclei

of the ovum and one synergid respectively, while the re-

maining fourteen fuse to form the endosperm nucleus
;

also the divisions of the endosperm nuclei are at once

followed by the formation of cell-walls, so that the endo-

sperm is cellular from the start. A preliminary notice

with illustrations is published in the Johns Hopkins Uni-

versity Circular (March), wherein Mr. W. D. Hoyt records

the observation of crops of sexual cells of Dictyota

dichotonta at monthly intervals at Beaufort, North Caro-

lina, as comp.ired with fortnightly crops observed by Mr.

J. Lloyd Williams at Barigor.

We have received from the Engineering Standards Com-
mittee copies of the British standard specification for ingot

steel forgings for marine purposes (No. 29, price 2s. td.

net), and of the British standard specification for steel

bars for use in automatic machines (No. 32, price 2s. 6d.

net). The former is based on the present .specifications of

the Admiralty, the Board of Trade, and the three leading

registry .societies, whilst the latter is based upon evidence

collected from users and manufacturers. The mechanical

tests and chemical analyses of steel bars for use in auto-

malic machines are also based on the evidence obtained,

supplemented by the results of actual testing. Owing to

the widely different results when bars of small diameter

arc subjected to mechanical tests, it has been decided not

to include such tests for steel bars less than half an inch

in diameter.

In 1003 the Canadian Government appointed a com-
mission to investigate the different electrolhcrmic processes

for the smelting of iron ores and the making of steel in

operation in Europe. Since that date experiments have
been made by Dr. P. H^roult at Sault Sainte Marie,

Ontario, under Government auspices, in the smelting of

Canadian ores in a specially designed electric furnace.

The superintendent of mines. Dr. E. Haanel, has now
issued a detailed report (Ottawa : Department of the

Interior, 1907) containing in 149 pages a statement of the

work done and of the results obtained, with analyses of

the pig iron and slag produced and of the iron ores

employed. Illustrations of the furnace and machinery used
are given. The results obtained were most gratifying,

and were briefly as follows :—Canadian ores, chiefly

magnetites, can be smelted as economically as ha'matites

in the electric furnace. Ores high in sulphur can be con-

verted into pig iron containing only a minute proportion

of sulphur. The silicon content can be varied as required

for the class of pig iron to be produced. Charcoal, which
can be cheaply produced from wasle material, and peat-
coke can be substituted for coke. Nickeliferous pyrrholite
and tilaniferous iron ores containing up to 5 per cent, of

titanium can be successfully treated. The far-reaching con-
sequences of these results will be apparent. Many magne-
tites are too high in sulphur to be di; ll wih 'n the blasl-
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furnace, and consequently have hitherto been of no com-
mercial value. The introduction of electric smelting, too,

will render it possible to utilise water-power that cannot

at present be profitably employed for any other purpose,

and to utilise peat bogs and mill refuse or sawdust, for

which there has hitherto been no use. An appendix con-

tains an account of recent improvements in electric smelt-

ing made in Sweden and in Germany.

I\ the Rendicoiili of the Lombardy Institution, xl., 8,

Prof. Torquato Taramelli gives a short obituary notice

of the work of Dr. Benedetto Corti. This work consists

largely in the study of the fossil microzoa of the Tertiary

and Quaternary deposits of Lombardy, and forms an

important contribution to Italian geology.

Dr. Giovanni Z.ippa, writing in the .\tti of the Lince!

Academy, discusses the possibility of the instruments in

the observatory at Padua being affected by tides in the

.Adriatic. The author makes calculations of the gravita-

tional effects, based on tide tables, using a method of

triangulation as a basis of rough computation, but the

results appear to he too small to have any appreciable

effect even on the seismographs at Padua.

In the Bulletin of the .St. Petersburg Academy of

Sciences, Prince B. Galitzin describes an experimental

verification of Dopplcr's principle for light rays, conducted

in collaboration with J. Wilip. Use was made of rotating

mirrors, as in the experiments of Bielopolsky, but by

means of the graduated spectroscope (.Stufenspektroscope)

described previously by Prince Galitzin, it was possible to

photograph and measure the displacements of the spectral

lines of a mercury arc lamp used as the source of light.

In this way quantitative results were obtained within the

limits of experimental error.

Mr. C. E. Benmam, writing from Colchester, June 4,

points out that it is a common practice in lantern demon-

strations, when it is desired to minimise the heat radi-

ation, to interpose a cell of alum solution, though distilled

watei" is actually more athermanous than water with alum

in solution. The common belief that an alum solution is

very opaque to thermal rays was disproved many years

ago, but evidently has not yet quite disappeared even at

the present time.

The supplement to Mitlcihiiigcii aiis Jen dcutschcii

Schutzgcbictcn (vol. .\x., part ii.) contains the observations

made in the year ended June, 1906. Taking into account

the results from all stations, the rainfall was favourable,

but less in amount than in the two previous years. The
annual falls vary, according to position, from 27-5 inches

to 03 inch ; May to August arc practically rainless months.

The largest amount recorded in one day was 45 inches, at

.Seeis, in the central district, on January 30, 1906. The
stations now number seventy, against sixty-seven three

years previously, notwithstanding that two-thirds of them
were destroyed or necessarily abandoned after the outbreak

of the war.

Owing to a slight accident, Mr. Francis Galton was
unable personally to deliver his Herbert Spencer lecture at

Oxford, referred to in last week's Nature (p. 15S), but the

lecture was read by his cousin, Mr. A. Galton.

An illustrated guide to holiday resorts in the I'nited

Kingdom has been published under the title of " 1 he

Holiday Whitaker " by Messrs. J. Whitaker and Sons,

Ltd. The present edition is intended as a guide to resorts

for the summer season, and it is proposed to issue another

and different edition for the winter season.
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AcccRATE and interfsling " guides " greatly assist the

intelligent visitor to examine and understand the objects

exhibited in a museum. The trustees of the British

Museum are rendering a great service to natural science

in ordering the publication of the excellent series of hand-

books to accompany the admirable collections exhibited at

the Natural History Museum, South Kensington. The

most recent of these volumes is the " Guide to the Fossil

Invertebrate .'\nimals in the Department of Geology and

Pal.a'ontologv," which, with its seven half-tone plates and

ninetv-six text figures, will enable the visitor to the

galleries to appreciate the significance and importance of

the various fossils on view. We learn from the director's

preface that the book has been written by Dr. F. k.

Bather, and that the formerly published " Guide to the

Fossil Invertebrates and Plants " is partly replaced by the

present volume, the price of which is one shilling.

Sever.\l new volumes belonging to the concise and com-

prehensive series of Hoepli manuals have recently been

received from" the publisher, Mr. U. Hoepli, Milan. Two
volumes by Prof. P. E. .Messandri, entitled " Merceologia

Technica." deal respectively with natural and chemical

products of commercial and industrial use. Caoutchouc

and gutta-percha is the subject of a volume by Dr. L.

Settimj, and the preservation of foods of one by Drs.

G. B. Franceschi and G. Vcnturoli. Other volumes are

on taxidermy, by Dr. R. Gestro ; radio-activity, by Dr.

G. .X. Blanc : and limnology, or the scientific study of

lakes, by Dr. G. P. Magrini.

M.\NV publications of deep scientific interest have been

issued bv the Carnegie Institution of Washington and de-

scribed in the columns of Nature. A list has just been

received of ninety-two works available now or shortly

which the institution has published or has in the press.

Applications for the list or for copies of the works not out

of print should be sent to the Carnegie Institution of

Washington, D.C., U.S.A.

The Proceedings of the .\ngIo-Russian Literary .Society

for February, March, and .\pril have now been published

in one small volume. The papers read at the monthly

meetings of the society, one of the objects of which is to

promote the study of the Russian language and literature,

are here reprinted. We notice in an obituary of the great

Russian chemist, Mendel^eff, the remark, " A prophet is

not without honour, save in his own country ; Mendel^eff

was black-balled at the elections in the Imperial Academv
of Sciences.'^

Messrs. West, Newman and Co. have published a

fifth edition of the late Rev. Joseph Greene's " Insect

Hunter's Companion." The little book, which runs to

120 pages, gives instructions for collecting and preserving

butterflies, moths, beetles, bees, flies, &c., and has been

revised by Mr. A. B. Farn. Its price is 15. 6d. net.

OUR ASTRONOMICAL COLUMN.
.'Vnotfier New Comet, Tqo7iJ.

—

A telegram from the Kiel

Centralstelle announces the discovery of the fourth comet
of this year by Mr. Daniel, at Princeton, on June 14.

The object was of the eleventh magnitude, and at

i4h. iqim. (Princeton M.T.) on the day of discovery its

position was

R.A.=23h. 48-53 m., dec. = 1° 8' S.,

which lies about half-way between X and 29 Piscium. The
daily motion is given as +34' in R..A. and + 14' in

declination.

A second telegram from Kiel states that this comet was
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(ihsprved by Prof. Aitken at tlie Lick Observatory on
June 13, when its position at i5h. 7-2m. (Lick M.T.) was

R..'\. = 23h. sgm. 44-4S., dec.=o° 10' 16" S.,

which is about 22-501. E. and i^" S. of \ Piscium. This
object is apparently becoming brighter at a rapid rate, for

Prof. Aitken gives its magnitude us 9-5.

Titanium Flutings in the Spectrum of a Orioxis.—
From the examination of the spectrum of a Orionis taken
with the four-prism spectrograph, Mr. Nevvall believes that

he has discovered the presence of three titanium flutings

in the red end of the spectrum of that star. The wave-
lengths determined for the heads of the flutings, viz.

\\ 7053, 7087, and 7124, agree fairly well with those found
by Messrs. Hale and Adanis in the spectrum of the

titanium-arc flame, whilst collateral evidence, based on the

analogy between the spectra of sun-spots and third-type

stars, " suggests that these bands are to be expected in

stellar spectra of the a Orionis type, because they have
been found in sun-spot spectra. Two other flutings, with

heads at W 5166-8 and 5447-1 respectively, were also

found, and agree with the heads of the two strongest Ti
flutings found by Prof. Fowler.

.•\n inter-comparison of sun-spot spectra and the spectrum

of a Orionis shows that numerous spot lines occur in the

stellar spectrum (Monthly Notices R.A.S., vol. Ixvii.,

p. 482, May).

Tin in Stellar Atmospheres.—On examining some
spectrograms of a Scorpii for radial-velocity determin-

ations, Mr. Goatcher, of the Cape Observatory, found a

persistent discrepancy occurring when measurenifnts of the

wave-length of a line at about A 4525 were reduced, this

line always giving a velocity about 6 km. per second too

low. This discordance was examined by Mr. Lunt, who
arrived at the conclusion that it is probably due to the

hitherto unsuspected presence of a tin line, the wave-
length of which, according to Exner and Haschek's tables,

is \ 4525-00. In the region covered by the spectrum which
was examined, the latter observers give only one other

tin line, and as this, according to Sir Norman Lockyer's

published tables, is an enhanced line, it is not to be ex-

pected in the spectrum of a Scorpii (.\ntarian type). .Should

Mr. Lunt's conclusion be confirmed, it will be the first

occasion on which tin has been shown to exist in the

atmosphere of a star (Monthlv Notices R..\.S., vol. Ixvii.,

p. 487).

NON-POLARISATION OF THE LiGHT OF PROMINESXES. In a

note appearing in No. 21 (May 27) of the Coniptcs rcndus,

M. Salet states that, although he was ab'e, during the

total solar eclipse of 1905, to show that the coronal

radiations down to the edge of the moon were polarised,

he was unable to observe any trace of polarisation in the

prominence radiations. M. Salet then points out that this

result appears to introduce a contradiction to the theory of

Prof Julius, that the monochromatic light of a point on

a prominence comes in reality from a point on the photo-

sphere, for, according to Schmidt, such a ray would be

strongly deviated by the successive refractions of the solar

cns'elopcs, and should then become partially polarised, the

quantity of polarisation depending, by Fresnel's theory,

only on the value of the deviation. The absence of

polarLsalion seems, therefore, to argue that the light is

not deviated, and, consequently, that it does not have to

pass through the solar atmospheres from the disc.

Nova T Coron.-e of 1S66.—Some interesting observ-

ations concerning Nova Coron;e are made by Prof. Barnard

in vol. XXV., No. 4 (p. 279, May), of the Astrophysical

Journal. Before its outburst this star was of magnitude

9-5, then it increased to the second magnitude, finally re-

lapsing to 9-5. Nova; generally fade away to a much
less brightness than this.

Prof. Barnard has repeatedly examined this star with

the 40-inch refractor, but can find no difference of focus

such as usually exists between the light from faded Nov;e

and the stars in general. Estimations of magnitude show
that the star still has essentially the same magnitude that

it had before 1866 ; there is no definite indication of motion
in the Nova. Prof. Barnard found a faint nebula in the

field with the Nova, the nebula being of magnitude 14-0

or 15-0, and having a diameter of 5" to 10" with no

nucleus.
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THE SOUTHEASTERN UNION OF
SCIENTIFIC SOCIETIES.

'T'HE twc'lfih annua! congress of the South-Eastern
^ Union of Scientific Societies, which opened at

Woolwich on June 12 and closed on June 15, was in

every way a very successful gathering. At the first even-

ing 'meeting, held in the New Town Hall, Mr. Francis

Darwin, K.R.S., the retiring president, introduced his

successor, Prof. Silvanus P. Thompson, I'.R.S., who de-

livered the inaugural address. This was an eloquent dis-

course, mainly on the value of voluntary work in science

—

such work as is carried on non-professionally by members
of local scientific societies constituting the South-Eastern

Union. These societies consist chiefly of persons who
may be called, in the best sense of the word, amateurs.

Exposing the fallacy of the popular saying that " a little

knowledge is a dangerous thing," the president advocated

the cultivation of scientific hoboies, enlarged on the value

of acquiring a taste for studies outside the monotonous

round of daily work, and showed how science had fre-

quently been advanced by the work of amateurs, .'\mong

examples of famous amateurs, he pointed to William

Herschel, originally a teacher of music ; Gilbert, of

Colchester, who was a medical man; and Joule, a Man-
chester brewer : nor were Spottiswoode, De la Rue, and

Dr. Dallinger overlooked, whilst Sir Edward Fry's study of

British mosses was cited as a contribution to science by

an eminent lawyer. But to an audience at Woolwich the

most telling example was that of William Sturgeon, the

inventor of the electromagnet, who lived at one time as a

shoemaker" at Woolwich. Electricity has indeed been to

a large extent a layman's science.

Prof. Thompson dwelt at some length on Goethe's re-

searches on colour, and rather startled his hearers by
affirming that in the famous controversy with Newton the

poet-philosopher was in some sense right. Looking at

natural science with the eye of a poet, Goethe failed to

comprehend the value of Newton's work, and obstinately

maintained that in the prismatic analysis of light the

colour was derived from the prism itself, and not from
the white light. But though it is generally held that the

Farhcnlehrc, in which he published his views, embodies
an elaborate optical heresy, it has, strangely enough, been
recently shown by Lord Rayleigh's researches that there

is, after all, some truth in Goethe's contention.

As Prof. Thompson proceeded, he rather surprised the

naturalists by recalling his early rambles in Yorkshire, and
showing himself to be an excellent botanical observer.

The preservation of our wild flowers, which are really the

property of the community, is an important subject w'hich

he commended to the consideration of local societies. It

would be true patriotism, he held, to establish a New
Primrose League for the protection of this flower, which
in some places, as in Epping Forest, has become prac-

tically extinct. Another subject which he suggested might
be advantageously taken up by the societies of the South-
Eastern L'nion was that of constructing a map of the

Weald, which should show the position of all the old

furnaces, forges, hammer-ponds, cinder-heaps, and other
relics of the iron-making industry for which the Weald
was so long famous.

It is interesting to note that by the generous action of

the local committee the presidential address of Prof.

Thompson was open to the public. This innovation was
one of several excellent features that characterised the
Woolwich congress.
As it unfortunately happened that Prof. Thompson was

unable to attend after the delivery of his address, the

subsequent proceedings of the congress were presided over
bv a former president, the Rev. T. R. R. Stebbing,
F.R..S. .At one of the meetings an interesting lecture on
an experiment in cooperative field-work in botanv was
given by Prof. F. W. Oliver, F.R.S. A few years ago a
party of students acquired a salt-marsh with sand dunes
at Erquay, in Brittany, where they have established a
laboratory. The vegetation consists chiefly of su;cda grass
and salicornia, backed by a growth of juncus. The observ-
.^tions have been directed mostly to the study of the way
in which the growth of halophytes is affected by variation
in the salinity of the soil.
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An evening lecture was given by Mr. W. Whitaker,
F.R.S., entitled " Some Ideals for Local Geologists," in

which he offered excellent advice to the societies in the

union, urging upon their members the necessity of

cultivating habits of observation and seizing the opportunity

of describing every geological section that might be ex-

posed within their area. -At other meetings Dr. Treutlcr,

of Brighton, read a paper on Goethe as a naturalist ; Mr.
Norman Gray brought forward some suggestions for

making local scientific societies more eflicicnt ; Mr. W. H.
Griffin discussed the antiquity of the horse, with special

reference to remains found in Kent ; and Mr. G. F.

Chambers advocated the storage and use of rain-water for

domestic purposes.

In the excursions to which the afternoons were devoted

Mr. Whitaker was the principal guide when geology was
concerned, whilst the archaological remains were described

mostly by Mr. W. T. Vincent, the president of the Wool-
wich Antiquarian Society, who also read a paper at the

congress on local archaeology.

.At a reception given in the Town Hall by the Mayor of

Woolwich, two illustrated lecturettes were delivered, one
by Dr. G. Abbott entitled " Life in Rocks and Minerals,"
dealing chiefly with the formation of concretions, followed

by one on xerophytes by Mrs. W. Plomer Vcung, of the

Battersea Polytechnic.

An interesting feature of the meeting was the temporary
museum, which contained an exceptionally large collection

of objects illustrating natural history, under the super-

intendence of Mr. W. H. Griffin, of Catford. Many of the

exhibits showed the results of nature-study in the

elementary schools of the London County Council, and by
the thoughtfulness and generosity of the local committee
the children of the neighbouring schools were brought in

parties to visit the museum.
It had been intended to present the delegates of the

constituent societies of the union with a local handbook,
similar to that sometimes issued at meetings of the British

.Association. But so large a number of writers had con-

tributed essays on special subjects of local interest that

the printing was delayed, and the publication necessarily

deferred.

It should be remarked that the conspicuous success of

the Woolwich congress was mainly due to the fact that

the work of the honorary secretary, the Rev. R. Ashington
Hutlen, was aided by a powerful local committee, which
included such enthusiastic workers as the Rev. C. H.
Grinling and Mr. W. T. Vincent.

TflE INSTITUTION OF MINING ENGINEERS.
"T'HE forty-sixth general meeting of the Institution of

-Mining Engineers, which now numbers more than
3000 members, was held in the rooms of the Geological
Society, London, on June 13 and 14, and was attended by
a large and representative gathering from the various coal-

mining districts. Mr. Maurice Deacon gave an admirab!--
presidential address, in which he reviewed the recent

improvements in coal-mining practice, and indicated the

directions in which further progress might be sought.
Mr. H. R. de Sails discussed the improvements required
in inland navigation, urging that the authorities controlling
the canals should be re-organised. When the works of

improvement have been carried out and efficient water-
ways provided, the problem of mechanical haulage will

soon be solved. Mr. W. B. M. Jackson described the by-
product coking plant at Clay Cross, a new plant of fifty

.Simplex ovens with all the mechanical appliances
electrically driven. Mr. .A. Victor Kochs also read a paper
on by-product coking, in which he described the latest

forms of the Koppers oven. Water supplies by means of

artesian bored tube wells were dealt with at considerable
length by Mr. H. F. Broadhurst ; Mr. W. J. Kemo and
Mr. G. .A. Lewis described the occurrence and mining <f

gypsum in Sussex, in the beds discovered by the sub-
Wealden exploration of 1872. The mine is undoubtedly a

model of modern practice. The proceedings on Thursday
concluded with a paper by the Rev. J. M. Caoell, the
invenlcr of the fan bearing his name, in which he urged

1
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that the application of duplicate fans on one upcast shaft

would result in great economy.
On Friday Mr. Austin Hopkinson discussed the reform

of British weights and measures. Mr. J. T. Brown
described the methods of working the thick coal of

Warwickshire, expressing, incidentally, the opinion that
coal seams exist more or less continuously, but at great
depth, under the large tract of country between the South
Staffordshire and East Warwickshire collieries. Mr. D. M.
Chambers gave an account of the mining of ozokerite at

Boryslaw, in Galicia. Mr. C. .Sandberg drew some general
conclusions regarding the origin of the geological struc-
ture of South Africa. His conclusions are as follows :

—

The main directions of mountain-folding pressures have
been nortli and south and east and west, the result of the
former being predominantly evident in the central zone and
that of the latter on the periphery of South Africa. These
orogenic forces worked simultaneously, and together built

up the tectonic structure of South Africa, which may thus
no longer be regarded and studied as the outcome of manv
different and local, that is, comparatively insignificant,

causes, that have worked independently of one another.
These systems of forces acted on all the strata of the
geological systems, from the Primary upwards, either at
different periods, or possibly during one long period, when
there was active deposition of the younger sediments in

one place and denudation of the older in another. The
origin of poorten (gaps in mountain ranges), river vallevs,

and pans is traceable to the same causes which produced
anticlines and syndines, brachy-synclines, basins or domes,
that is, to fold-producing pressures, the former set of

phenomena being, in fact, only modifications or diminutives
of the latter.

.\nother paper on .South .African geology was contributed
by Mr. A. R. Sawyer, who gave some information regard-
ing the general geological conditions obtaining in the New
Rand goldfield in the Orange River Colony. The last

paper was by Mr. H. W. O. Ilalbaum, who discussed the
contradictory formul.t given by various authorities for the
strength of cast-iron tubbing, and proposed a rational
formula in which the action of corrosion as well as of
the pressure to which the tubbing is subject is taken into
account. In connection with the meeting, visits were
arranged to the generating station of the Great Western
Railway at Park Royal, and to the Portland cement works
at Northfleet. The next meeting of the institution will be
held at Sheffield on September 4, 5, and 6.

THE PLANET SATURN.
C.Vl URN has now become well visible as a morning

star. The rings being turned nearly edgeways to the
earth, the belts in both hemispheres may be observed to

advantage. The irregular markings can also be satisfac-

torily seen, as there will be practically no interference
from the rings.

This planet is perhaps more utilised as a " show "

object than as a subject for critical study by observers.
There is no doubt, however, that it is well calculated to

repay the most diligent attention. It is true that there is

rarely an outbreak of such magnitude on the disc as that
which affected the \. tr niperate region of Saturn in the
summer of 1003. In fact, it would appear that reallv

\vell-marked instances of irregular spots among the dark
belts or bright zones are by no ineans frequent. Prof.
Barnard said that the spots which he discovered in iqoj
V ere the first he had ever distinguished upon the planet,
:ind certainly these particular niarliings were the first that
had been clearly and satisfactorily seen bv the writer,

though he had been observing Saturn for more than thirtv-

live years.

It is extremely probable that the real surface of Saturn,
like that of Jupiter, is hidden from our view. We cannot
therefore determine the rotation period of the planet's

actual globe, but only of the dense vapours floating above
it and forming its atmosphere. These vapours are
obviously influenced by great differences in velocity, the
period nf the N. temperate latitude being twenty-three
minutes longer in too; than the equatorial region in

1.S76-7. It is very desirable to ascertain the rates of
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velocity of the various latitudes, as has been done in the
case of Jupiter. To this end the planet should be examined
frequently at every opposition, so that, whenever any
visible disturbances present themselves, a large number of

tiieir transits across the central meridian may be taken.
In certain years, according to the best testimony, the belts

are apparently smooth and even with no interruptions or

irregularities due to dark and light spots. Visible atmo-
spheric disturbances no doubt occur on Saturn more often

than is supposed. Jupiter's envelope presents very frequent
'.videntes of eruptions and irregularities capable of pro-

ducing very conspicuous and in some cases long-enduring
spots. To Saturn, therefore, the most beautiful planet of

our system, we may naturally look to afford us fuller in-

formation as to his surface currents if observers will but
keep a critical eye upon the physical aspect of the object

as seen in good telescopes. W. F. Denning.

THE IXTEKNATIONAL COUNCIL FOR THE
STUDY OF THE SEA.

T^HE sixth meeting of the International Council for the
-* Study of the Sea was held at the Foreign Office in

London on June 13 and 14, when delegates and experts

representing Norway, .Sweden, Finland, Russia, (iermany,

Denmark, Holland', Belgium, and Great Britain w^ere

present and took part in the discussions. The meeting

was formally opened at noon on June 13 by Sir Edward
Grey, Secretary of State for Foreign .Affairs, who was
accompanied by Lord Carrington, President of the Board

of .\griculture and p-ishcries. Prof. Otto Pettersson. of

Stockholm, vice-president of the council, occupied the chair

in the absence of the president, Dr. Herwig, of Hanover.

Sir Edward Grey said that from the necessities of our

geographical situation and of our associations we have a

natural interest in everything that concerns the sea. We
have a great interest in the practical side of the labours

of the Council, and are not deficient in interest in the

scientific side as well. The British Government has shown
the interest which it Jittaches to work of this kind by

continuing for another year its subscription to the work of

the Council. It must be a question of increasing interest

as to whether the means of capture of fish in the sea, and

the increase of the demand, are tending to overtake the

natural supply. It is, of course, impossible to deal w'ith

this subject adequately simply by legislation within our

own territorial waters, because the territorial limits of the

sea have been arranged without any special regard to the

habits of the fish, and the habits of the fish have been

arranged by nature without any special regard to territorial

limits. Therefore, whatever measures may be taken for

ourselves, and whatever separate investigations other

countries may make for themselves, if any question arises

as to how the protection of fish in the North Sea can be

controlled, encouraged, and preserved, it must form the

subject of discussion between the different countries which

are interested in the high seas.

Prof. Pettersson said that five years have passed since

the commencement of the international investigation of

the sea and eight years since the lines of the researches

were laid down by the conference in Stockholm. The
bounty of the Governments has supplied the means to

carry on the work of investigation on a larger scale than

has perhaps ever before been employed in scientific enter-

prise. The Council is convinced that the statesmen of

Great Britain were well advised when they engaged their

country to participate in this international work, of the

ultimate success of which the Council feels assured. The
British Government has taken the wise and just decision

to devote a year to an inquiry in order to gain a sure

ground for its future action. This work the Council leaves

fn the hands of the British Government with the utmost

confidence.

Dr. Lewald (Germany) said that the German Govern-

ment was of opinion that investigations must be continued,

and that some form of international cooperation was re-

quired. M. Hamman (Belgium) and Commander Drechsel

(Denmark) also spoke. The subsequent proceedings of the

Council were conducted in private.

In connection with the meeting of the Council, Prof.
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Otto Pettersson ili'llvcrrd a lecture on Monday, June lo,

before the Royal Geographical Society, on " Oceanic

Circulation," in which he elaborated his theory of the in-

fluence of melting ice in the polar regions upon the general

circulation of the oceans. In the course of the discussion

which followed, Dr. Nansen gave a short account of the

Norwegian hydrographical results and the nature of the

actual currents which had been found lo exist in the

Norwegian .Sea. He directed special attention to (he

cyclonic nature of the currents, which had been found to

exist in that area. Prof, (jilson (Belgium), Prof. Honicn
(Finland), and Dr. Hjort (Norway) also spoke.

From June 10 to June 13 the delegates and experts were
engaged on the work of the various conimitteis of the

Council, when arrangements for the conduct of the investi-

gations during the coming year were elaborated.

The very full programme of festivities in connection with

the conference, which was referred to in our 1,-isl week's

issue, was most successfully carried out, and it was fell

by all who took part in the proceedings that much benefit

would result from the friendly intercourse which took place

during the week between the representatives of science on

the one hand and those of the official and fishing interests

on the other.

On Friday. June 14, the delegates and experts were
received at Buckingham Palace by the King, who ex-

pressed his sense of the importance of the work in which
they were engaged.

INTEKNATIO.XAL CONFERENCE ON
SLEEPING SICKNESS.

T) EUTfiR'S .Xgency announces that, at the invitation of
-^^ the Colonial Office, a conference of various African

colonies and protectorates has been summoned to discuss

concerted international measures for dealing with sleeping

sickness. This conference met at the Foreign Office

for the first time on Monday, Government delegates

being present from Germany, Congo Free State, France,

Great Britain, Portugal, and the Sudan. The delegates

are as follows :—(iermany, Herr von Jacobs, Dr. Ehrlich,

and Dr. F'ulleborn ; Congo Free .Stale, Colonel Lanton-
nais, V'ice-Governor General, Commandant Tonneau,
M. Rutten, and Dr. van Campenhout ; France, Dr.

Kermorgant, Dr. Paul Gouzion, Prof. Blanchard, and
Dr. Laveran ; (ireat Britain, Lord Fitzmaurice (presi-

dent). Sir W. Foster, .Mr. A. W. Clarke, Mr. H. J.

Read, and Sir Patrick .Manson ; Portugal, Dr. Correa
Pinto; Sudan, Colonel Hunter and Dr. Balfour, of the

Gordon College, Khartoum. The work before the con-

ference includes the question of the holding of regular con-
ferences, the establishmegt of a central bureau of inform-
ation, and the assignment of definite points for investi-

gation to particular countries or individuals. Lord Filz-

mauricc, president of the conference, made the following
remarks at the opening meeting to describe the objects in

view :
—

We are met together in the horie that it ni.iy be

possible to concert meassures which will enable the Powers
which wc represent to wage a more effective warfare
against that terrible epidemic of sleeping sickness, which
has already devastated so great a part of Africa, and which
appears to be assuming even greater and greater propor-
tions. This disease, as you are aware, has decimated the

natives in large areas of the Congo Free State ; it has
levied a heavy toll on the natives of Uganda, of whom
200,000 out of a total population of 300.000 in the infected

area have fallen victims to it. It has invaded portions of

the French Congo and (he Portuguese posse.ssions ; it has
appeared the Sudan, and is now threatening German East
Africa, Rhodesia, and the British Central Africa Protec-
torate. .\lre;idy not a few Europeans have died of the
diseasr', and many of (hose still alive are known to be
infected.

By a bitter irony the European administration of

Africa, while producing a more settled state of affairs

than formerly existed, has led to more frequent and more
extended travel on the part of the natives, and so helped
to diffuse and spread the infection. In view of this state
of affairs, which is little less than a calamity for tropical
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.Africa, His .Majesty's (iovcrnment has been endeavouring,
by subsidising and otherwise encouraging investigation

into the nature and cause of sleeping sickness, lo acquire
the necessary knowledge on which to base a scheme or
.schemes for the prevention, and possibly the cure, of this

disease. Happily these ellorts have met with tonsiderable

success. It has been definitely ascertained that Trypano-
soma gambictise is ihe cause of the disease, and it is all

but proved, bolh experimentally and by analogy, and also
by considerations of distribution, that this parasite is con-
veyed from the infected to the uninfected by at least one
species of tsetse-fly {(ilossina palfialis), and that the dis-

tribution of this liy is strictly limited to the close neigh-
bourhood of open w.iter. It has further been ascertained
experimentally in animals, and therapeulically in man, that
the infection, once acquired, can be controlled to some
extent by various substances—arsenic, certain colours,

dyes, and combinations of arsenic and colour dyes

—

e.g.

atoxyl—and by mercury. Lastly, though sometimes difficult

to diagnose in its incipient stages, symptoms have been
discovered w-hich enable the expert to recognise the earlier,

and, from the point of view of infection, equally dangerous
.stages of the disease. It may be that we are already, in

ihese respects, in possession of the knowledge which, if

energetically applied, would enable us to prevent the spread
and possibly (o exurniinatc sleeping sickness. It is by no
means improbable that there are other factors at work
determining the spread of the disease, of which we are at

present in ignorance, and which, if ignored, might render
futile any ellorts, founded on a limited knowledge, we
might take.

As our several countries are responsible for (he good
government and prosperity of tropical .Africa, His Majesty's
Government, feeling sure that they would be willing to

cooperate in the struggle against sleeping sickness, has
asked them to send you here lo devise some scheme directed

lo this end, and by way of initiating discussion on the
subject, I would submit for your consideration the follow-

ing outline:—(i) .Annual or biennial conferences of

delegates from the several countries interested in sleeping
sickness; (2) a central bureau to extract and circulate all

new literature on the subject ; (3) assignment of definite

points for investigation to particular countries or in-

dividuals

—

e.g. (a) to determine whether Glossina palpalis

is a direct or an indirect conveyer of the trypanosome;
(/') rf the trypanosome undergoes necessary developmental
changes in the Glos.tiim palpalis

; (c) if such be the case,

whether the developed germ be conveyed by the original

Glossina or by its larva, when the latter arrives at Its

im.ago stage
;

(d) how long an Infected Glossina continues
mfectiye

; (c) whether other species of Glossina can convey
(hf trypanosome; (/) (he geographical dis(ribution of the
infecting species and (heir habits; (g) the role the verle-

brale fauna other than man play In the spread of the
infection; (h) the best methods for exterminating Glossina;
(1) the best methods for preventing Ihe introduction of the
infection into virgin country; (;1 the best UK'thods of con-
(rolling the spread of the disease in an infected country,
including segregation of the infected and removal from
Ihe infected area of those as yet uninfected; (t) the ex-

perimental study on animals of drugs which destroy the
trypanosome ; (/) the therapeutical application of these

drugs to man.
Doubtless other points for consideration will occur

to the delegates. The foregoing have been suggested
merely to start discussion. In conclusion. His Majesty's
Government feels sure that, unless cooperation is

secured, not only will time and labour be lost by the
superfluous overlapping of the uncoordinated studies of

men of science, but that it will be impossible to carry
out anything like a general plan in the nature of quaran-
tine or the restriction of the movements of the native

population more immediately interested in this important
disease. Much money and effort are now being expended
by the different European administrations, but as there is

no common plan of action there must be a considerable

waste of energy. It is in the hope of organising the forces

of tho.se administrations to the best advantage against the

common enemy that His Majesty's Government has
invited the Powers concerned to send their representatives

to this conference.



June 20, 1907] NA TURE

UNIVERSITY. AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—The following are the speeches delivered on
June 12 by the Public Orator, Dr. Sandys, in presenting
the three recipients ol the degree of Doctor of Science
houoris causa :

—
(i) Sir Clements Makkham, K.C.B., F.R.S.

Sequilur deinceps Regiae Societatis Geographicae per
annos quinquaginta quidem minister indefessus, per
duodecini praeses praeclarus, cuius sub duclu Societas ilia

diu floruit, et non modo Britannorum in doctrinae sedibus
honoris locum est adeptus, sed etiam terras rcmotissimas,
et praesertim regionem polo Australi propinquam, ex-
plorauit. Idem quot iuuenes rei naualis peritos trans
maria longinqua scientiarum finibus proferendis cxcitauit

!

Quam feliciter ipse ex intimis Peruuiae penetralibus
arborem contra febrium impetus ui salutari praedilam,
etiam in Indiam, populi totius cum magno commodo,
transtulit I Quot regiones peragrauit, peragratas litter-

arum lumine illustrauit ! Ergo, et sibi ipsi, et collegis

suis orbem terrarum totum explorantibus, nemo melius
poetarum Latinorum uerba ilia potest arrogare :

—

" Quae regio in terris nostri non plena laboris !

"

" Viximus insignes inter utrumque "—polum.'

(2) Colonel Sir Thomas Hungerford Holdicii,
K.C.M.G., K.C.I.E., C.B.

Societatis Geographicae praesidi emerilo nemo potest

opportunius succedere quam praesidls ipsius uicarius, miles
fortissimus, Indiae totius exploralor audax, qui praesertim
in tellure Russorum imperio contermina, montium
arduorum inter ambages, gentium barbararum inter arma,
animo intrepido regionis difficillimae, regionis prope in-

extricabilis, fines designauit. Idem in America Australi
inter respublicas duas confines controuersiam magnam de
limite communi exortam, populi utriusque non sine magno
commodo, terminauit. Is autem qui scientiarum doctor
hodie nominabitur, itiniTum suorum libris stilo facili et

facundo conscriptis, non immerito etiam laudem litterarum
est adeptus.

(3) Prof. Sir Thomas Richard Eraser, F.R.S.

In Uniuersitate Edinensi iam per annos triginta
materiam medicam est professus uir in remediorum ui et

usu inuestigando iamdudum exercitatus. Abhinc annos
plus quam quadraginta de magica ilia faba, physostigmate
uenenoso, disputauit, et propterea Franco-gallorum ab
Instituto laurea insigni est coronatus. Quid dicam de
pestilentia ilia per Indiam quondam grassanle, ab hoc uiro
per triennium audacter inuestigata? Quid de serpentium
ueneno ab eodem fortiler explorato? Quid de alropia et

strophantho? In medicina etiam uenena nonnumquam
prodesse ne antiquis quidem prorsus ignotum. Talium
autem uirorum auxilio disciplina ilia, " quondam paucarum
scientia herbaruni," "in banc peruenit tajii multiplicem
uarietatem." -

The election of a professor of zoology and comparative
anatomy will take place on Tuesday, July 23, at the Uni-
versity Offices, St. Andrew's Street. Candidates for the
said professorship are requested to communicate with the
Vicc-Chancellor on or before Tuesday, July ih.

Prof. Newton has bequeathed to the University his
natural history collections and library, together with (he
cabinets, cases, and apparatus thereto belonging, including
all his copyrights, books, pictures, prints, drawings, letters,

and papers relating to natural history, to be attached, so
far as is convenient, to the department of zoology. He has
also left the sum of 1000/. to apply the annual income to
the keeping up and adding to the library.
The Harkness scholarship in geology and pal.i'ontology

has been awarded to L. J. Wills, scholar of King's College.
The Wiltshire prize in geology and mineralogy is not
awarded this year.
The general board recommends that, in place of the

present lectureship in physiological and experimental

^ Virgil, Aeneid, i. 460 ; Propfrtiu!!, iv. 5 (11), 40.
"- Seneca. Ep. 95, § 15.
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psychology, a university lectureship in the physiology of
the senses be established from Michaelmas, 1907, in con-
nection with the special board for biology and geology,
and that a university lectureship in experimental psychology
be established in connection with the special board for
moral science from the same date.

It is proposed to confer the degree of Doctor of Science
honoris causa upon Prof. W. C. Brogger, University of
Christiania

; Prof. H. Credner, University of Leipzig; Prof.
L. Dollo, Brussels ; Prof. .A. de Lapparent, Paris ; Prof.
A. G. Nathorst, Stockholm ; and Prof. H. Rosenbusch,
Heidelberg, in connection w-ith the centenary of the Geo-
logical Society, London, in September next.

Oxford.—The following is the text of the speech de-
livered by Prof. Love in presenting Prof. Paul Ehrlich for
the degree of D.Sc. honoris causa on June 18 :

—

.Antiquis ea erat medendi ratio ut angores levarent vel
varia molestiarum genera minuerent medicamentis usi qufe
afTectus contrarios excitarent : recentes id propositum
habent ut abdita morborum semina iam inolescentia et in
vivis medullis concreta deprehendani et cxstinguant. Ita
non solum morbo quo quisque laboret mederi sed ipsum
corpus quasi prssidiis occupare et inexpugnabile facere
conantur. In maximo hoc hello quod hodie geritur contra
febres varias, vclut Si(pffeplai- quam vocant, contra cancros,
vel noxiis seminibus vel ipsius carnis corruptione ortos|
nemo melius vel viam munivit vel in acie prailiatus est
quam Paulus Ehrlich. Victoria quidem nondum reportata
est

: quamvis multi hostes fusi sint, restant alii mox
superandi : huic certe viro summa diligentia et prudentia
pradito, salubritatis patrono et pr.-csidi, si quid bene
gestum est acceptum referre debemus : huius opera et
eorum qui sub eius signis militant novos triumphos
reportari posse speramus.

Dr. R. K. McClung, who has been senior demonstrator
in physics in McGill University, Montreal, for the past
three years, has been appointed to the chair of physics in
Mount .Allison University in Sackville, New Brunswick,
Canada.

The following recent appointments are announced :

Dr. Kriemler, to be professor of applied mechanics at the
Technical College, Stuttgart; Mr. H. Maschke, to be pro-
fessor, and Mr. L. E. Dickson, to be associate nrofessor, of
mathematics at Chicago University ; Mr. W. L. Reid,' to
be professor of mathematics at Haverford College; Dr.
Philipp Furtwangler, to be professor of mathematics at
the Technical College, Aachen ; Dr. Wilhelm Bjerknes, to
be professor of mechanics and mathematical physics' at
Christiania

; Dr. Karl Wieghardt. to be professor of
mathematics and mechanics at the Technical College,
Hanover.

The Berlin correspondent of the Times reports that the
German Colonial Secretary, Herr Dernburg, recently
visited Hamburg to inspect the Institute for Tropical
Diseases, the Botanical Museum, and the Museum for
Ethnology and .Anthropology with a view to ascertain
whether the city possessed facilities enough for the study
of colonial and tropical questions to justify the foundation
of a colonial training college. Herr Dernburg decided to
recommend the establishment of such an institution, and
the courses at the new college are to be open to those
who desire to engage in private commercial or industrial
enterprise in the German colonies, as well as to Govern-
ment officials. The new institute will be modelled on the
plan of existing German technical colleges. The promoters
of the scheme hold that the intercourse between intending
officials and young business men will contribute to the
benefit of the German colonies. The State of Hamburg
will for the present be responsible for the scheme, and, if

the results prove satisfactory, the institution will receive
ollicial recognition in the form of an Imperial subsidy.

The King and Queen will visit Bangor on July 9, when
the King will lay the foundation stone of the new build-
ings of the LIniversily College of North Wales. The site

of the new college, at Penrallt, is at present occupied bv
the residence of Principal Reichel, and this interesting
feature of old Bangor will have to be demolished in order
to make way for the buildings. The permanent build-
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ings fund has now rpached a sum that will sullice for the

erection of the arts and administrative portions, and this

will enable the present college buildings (formerly the

Penrhvn Arms Hotel) to be handed over entirely to the

requirements of science. Thus, for a time, the college

will be conducted on the lines of certain foreign universi-

ties, where the faculties of arts, science, law, and medicine

are housed in separate buildings. It is hoped, however,

that the completion of the new college by the erection

of buildings for the faculty of science will not be long

delayed. ".\ considerable moral obligation rests on the

Government to assist in this matter, more especially in

view of the fact that the death duties arising out of the

estate of the late Lord Penrhvn, while representing a

heavy financial loss to the people of North Wales, would

far riiore than suffice to build and equip the new college.

SOCIETIES AND ACADEMIES.
London.

Royal Society, May 23.
—" Chemical Reaction between

.Salts in the Solid .State." By E. P. Perman. Com-
municated by Principal E. H. Grifiiths, K.R.S.

Experiments have been made on the following pairs of

salts :—lead chloride and potassium iodide, mercuric

chloride and potassium iodide, sodium, carbonate and

barium sulphate, sodium sulphate and barium carbonate.

The chief points investigated were the effect on certain

of these salts of (i) traces of moisture; (2) great pressure;

(3) heat.

It was found that reaction always took place unless the

salts were very carefully dried, and that the reaction was
accelerated by shaking the mixture, and by the applica-

tion of heat or great pressure ; further, that the velocity

of the re.Tction is much influenced by the solubility and
volatility of the salts.

The effect of small quantities of some other solvents was
also tried. It was found that methyl alcohol caused a

reaction between lead chloride and potassium iodide in the

same way as water, whilst benzene, chloroform, and
ammonia were without result.

Finally, it would appear that reaction between solid

salts is of essentially the same nature as that between salts

in solution, and it is suggested that the water (or other

solvent) present forms a film on the surface of the salts,

and that in this film minute quantities of the salts dis-

solve, and there react. In the absence of an ionising

solvent there is no chemical reaction, even when the sub-
stances are heated or subjected to great pressure.

Physical Society, May 24.— Prof. J. Perry, F.R.S.,
president, in the chair.—The measurement of mutual in-

ductance by the aid of a vibration galvanometer ; A.

Campbell. Carey Foster's method of comparing a mutual
inductance with a capacity is one of the most con-
venient. The advantage gained by the use of a vibration

galvanometer in methods for measuring capacity or in-

cluctance led the author to apply it to the Carey Foster

and the Hughes-Rayleigh methods. He found it was
necessary with alternating currents to modify the Carey
I-'oster method by adding a series resistance in the con-
denser branch ; this gave an additional formula involving
the ratio of a mutual and a self-inductance. This modifi-

cation has been suggested by Rowland. The modified
method is convenient, the two adjustments required for a
balance being independent, and the result not involving a
knowledge of the frequency; the use of the vibration
galvanometer is an improvement, making the method in-

dependent of the wave-form of the current used. The
.uithor discussed vibration galvanometers. They belong to

the class of tuned instruments. If the detecting instru-

ment used in a null method (with alternating current) is

adjusted .so that its natural period is in tune with that
of the applied voltage, it will be .set into strong resonance
and will be enormously increased in sensitivity for this

particular frequency, practically ignoring in comparison
all the other components of the wave-form. Thus in any
method in which the tuned instrument is used, a sine
wave-form may be assumed. The author exhibited a
vibration galvanometer of another type, having a moving
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coil controlled bv an adjustable bifilar suspension. By
adjusting the tension of this the tuning is easily effected.

For measuring the frequency to which a tuned instrument

is responding, it is convenient to use the Hughes-Rayleigh

method. The author showed such an arrangement in

which the slide-wire was graduated directly in frequency.

The author gave results of tests of a standard mutual in-

ductance of 005 henry. The Kirchhoft method with direct

deflection on a ballistic galvanometer, of measured time

of swing, gave a mean of 005014 henry, while the Carey

Foster method gave 005000 henry ; the probable error of

the latter was much smaller than that of the older method.

—Note on the rate of decay of the active deposit from

radium: W. Wilson and W. Makower. In some experi-

ments in which Ihe ionisation produced by the a rays from

radium C was balanced against that produced by the more
penetrating and 7 rays, it was found that after a short

time these two ionisations were no longer e.xactly equal,

however carefully they had been adjusted to equality at

first. jV similar eftect had been noticed by Brousson, and

was attributed to the slowly moving $ rays emitted by

radium B which is present with the radium C. Since these

ravs arc emitted by radium B, whereas the a and more
penetrating 3 ravs arc emitted by radium C, it is to be

expected that the rale of decay as measured by these two

types of radiation will be different. The authors' experi-

ments confirm the view that the observed difference in the

rate of decay as measured in the two vessels is due to the

slowly moving rays emitted by radium B.—.Apparatus

for relay working of long submarine telegraph cables :

S. G. Brown. This relay system consists of three parts :

—

(1) the actual relaying device or drum relay; (2) an in-

ductive shunt with closed iron circuit for use across the

receiving coil to curb the signals and straighten out the

zero ; and (3) a method of applying a local current possess-

ing suitable time-lag to the receiving coil to correct the

tendency of signals made up of two or more impulses of

the same polarity to fall away to zero due to the charging

up of the receiving condenser itself.

Faraday Society. Mav a" — P'of. A. K. Huntirgton

in the chair.—Contributions to the chemistry of gold :

F. H. Campbell, .\urous iodide, Aul, was prepared and
found to decompose at 25°, according to the equation

2AuIz:l2Au + l2.

Since this equation contains only one variable, namely, the

iodine, there must be a particular pressure of iodine at

which Aul, Au, and I, are in equilibrium. This was
found to be 0-943 of that of pure iodine ; any solution of

iodine will therefore act on gold if more than 0'943

saturated, but not if below this strength. When gold is

acted on by a solution of KI and iodine, part is converted

into insoluble .Aul and part dissolves. The experimental

results with various solutions agree with the equilibrium

equations only when the gold is assumed to enter the

complex ion in the monovalent condition, i.e. to yield

Aul,. ions. The action 3.\uCl = AuClj-|-2.Vu was found to

occur at ordinary temperatures and in absence of moisture.

—Reduction of some oxides and sulphides by means of

metallic calcium : Dr. F. Molhvo Perkin. The author first

referred to the well-known powerful reducing action of

aluminium, as, for example, its use in the preparation of

chromium, ferrosiliton, and other metals and alloys, and
its use in the form of " thermite " for welding purposes.

He finds that metallic calcium is a still more powerful
reducing agent than aluminium. For example, when
molecular proportions of aluminium and ferric oxide are

mixed together and ignited by means of a fuse of

aluminium and barium peroxide, intense reaction ensues,

and continues until all the oxygen has been removed from
the ferric oxide, and aluminium oxide and metallic iron

produced in its stead. When metallic calcium in the form
of fine turnings is mixed with ferric oxide and ignited in

a similar manner, the reaction is so intense that the

mixture is in large part ejected from the crucible. The
reaction can be brought under control by mixing 30 per

cent, to 40 per cent, of calcium fluoride or 10 per cent, to

20 per cent, of calcium oxide with the contents of the

crucible. Boron can be obtained by igniting a mixture of

boron trioxide with the calculated quantity of calcium and

5 per cent, to 10 per cent, of calcium oxide. Attention was
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directed to the difficulty experienced in causing silica in

the form of fine sand to react with metallic aluminium

which was in the form of a rough powder. A similar

difficulty was met with in the case of boric anhydride and
aluminium. Galena does not yield metallic lead and
calcium sulphide, but a greyish mass which gives off

sulphuretted hydrogen when acted upon with acids, lead

in ihe form of a sail being left in solution. Red phos-

phorus and calcium unite with explosive violence.

Sulphur and calcium also react with great vigour.

Society of Chemical Industry, June 3.—Mr. R. J-

Fri^well in the chair.—The nature of the changes involved

in the production and setting of plaster of Paris : W. \.

Davis. The contradictory character of the present know-
ledge of this problem is first discussed. Data are then

adduced to show that the first change occurring in the

dehvdration of gypsum is the formation of a new, ortho-

rhombic form of the dehydrate, CaS0j,2H„0, which by loss

of water subsequently gives the half hydrate CaSO,,2HjO
(the essential constituent of ordinary plaster). The so-called
" soluble anhydrite " is produced from gypsum, not directly

as supposed by van 't Hoff, but as a product of the further

dehvdration of the half hvdrate. The conditions under
which this change occurs and the manner in which it may
be reversed are dealt \\-ith in detail. In the setting of

plaster, gypsum is not immediately regener.-ited, but the

.second form of the dehydrate referred to above is first

produced ; it undergoes change into gypsum subsequently.
—.Analysis of white lead : \V. A. Davis and C. A.

Klein. The authors have investigated the sources of error

in the different methods used in the analysis of white lead.

These errors are much smaller in the case of dry white
lead than in that of white lead ground in oil.—Calorimeter

for volatile liquid fueis. Specially adapted for petrol :

W. Hansen Ravvles. .A development of the Darling calori-

meter. The calorimeter, which was made for the author by
Messrs. .\. Gallenkamp and Co., is applicable to solid and
liquid fuels.—The influence of temperature of dyeing on
resolution : \V. P. Dreaper and .\. Wilson. Basic colours

are absorbed by silk fibre in two ways. .Above 40° a
more permanent absorption of part of the dye takes place

which increases up tf) 100°. A similar effect is noticed

with acid dyes on silk. Preliminary boiling with water
or acid does not influence subsequent dyeing at low
temperatures. A similar result is obtained with direct

colours on cotton, so the reaction is a general one. The
effect is absent when dveing in alcohol. Fastness against
light does not follow the temperature in same way.—The

-s rf nitre in the chamber process, part iii. : J. K. H.
Fnglis. The author, in continuation of earlier papers,

has again analysed samples of the exit gases from sulphuric

acid chambers by means of fractional distillation at low
temperatures. Indirect analyses were almost completely
avoided, and the results show the presence of small quanti-
ties of nitrous oxide and of appreciable quantities of higher
oxides, the quantity of nitric oxide being considerable
when the sulphur e.scapc is high. There is still a con-

siderable quantity of nitre unaccounted for, its loss being
either due to reduction to nitrogen or to the whole of the
nitric acid not being collected in this method of analysis.

Manchester.
Literary and Philosophical Society, April 23.— Sir

"\Villiam H. Bailey, president, in the chair.—Coal mines
in Sutherlandshire : I^r. .M. C. Stopes. The mines are
<if Mesozoic and not of Pala-ozoic age, as is the case with
the vast majority of coal seams.—Science and poetry :

C. L. Barnes. The author enumerated the principal
poems handed down by antiquity, enshrining the scientific

knowledge of the age which gave them birth. .Among
these were the " l'ha:nomcna " and " Prognostica " of

.Aratus, originally written in Greek, but made more
familiar in Latin and l-'rench translations; Lucretius, " De
Rerum Xatura "

; the " Georgics " and "Bucolics" of
Virgil: the " Aslronomicon " of Manilius ; Marbodus, " De
tlemmis"; Alexander Ncckam, " De Laudibus Divina;
Sapienli.t "

; and Philippe de Thaun, " Le Livre des
' ri'ntures." .Allusion was also made to the "Canon's

-man's Tale," Milton's "' Paradise Lost " and " Natura
1 pati senium "; Cowley's " Plantarum Libri Duo " and

" Ode to the Royal Society "; Phineas Fletcher's " Purple
Island "; Erasmus Darwin's " Botanic Garden " and
"Loves of the Plants"; Rowbotham's "Human Epic,"
and other poems of less note.

May 7.—Prof. H. B. Dixon, F.R.S., president, in the
chair.—A series of photographs illustrating the flora of

Corsica, particularly the characteristic bush flora of the
mountain slopes : Prof. F. E. Weiss. This " macchia "

or " Magius " is made up largely of hard-leaved shrubs,
such as the arbutus, rock-rose, tree-heath, and shrubby
oaks. -A comparison with the bush of Table Mountain
shows certain similarities between the two floras, both in

the manner of growth and in the constituent orders, such
as EricaceiE, &c.—Science and poetry : C. L. Barnes.
Conclusion of paper read on -April 23. Poems were read
by Prof. J. C. Maxwell, Prof. Rankine, Archbishop
XA'hately, and others.—The compression of gases by means
of hydraulic apparatus: J. E. Petavel.

P.^Ris.

Academy of Sciences, June 10.—M. Henri Beequerel in

the chair.—The petrographic constitution of the volcanic

massif of A'esuvius and Somma : .\. Lacroix. The petro-

graphic constitution of these rocks has hitherto been con-

sidered as extremely simple. It is found, however, that

the old volcano is not simph' constituted by basic rocks

and their projection products. Other rocks are present

in abundance, a detailed study of which is given, showing
their complex nature.—Observations made at the summit
of Mont Blanc from .\ugust 31 to September 5, 1906:
.A. Hansky and .M. Stefanik. Details are given of the

atmospheric conditions, attempts at the determination of

the rotation of \'enus, observations on the sun. Mercury,
and Jupiter.—Observations concerning the form of the

satellite I. of Jupiter : Jos^ Comas Sola. The disc of this

satellite appears distinctly elongated. This was confirmed

by observations made on the night of February 28, when
the conditions were exceptionally favourable. The shadows
of both satellites I. and II. were seen close together on
the planet. The shadow of II. was clearly circular, that

of I. being elongated; the flattening is fixed provisionally

at -f
—A new Giacobini comet : M. Giacobini. This

comet was first seen on the night of June i at Nice. It

is badly defined, i''5 to 2' extent.— .\ new class of

surfaces : G. Tzitzeica.—The application of the formuhe
relating to molecular volumes to the calculation of the

variation of the maximum pressure of water vapour with
temperature : A. Leduc.—The electric discharge in gases :

P. Villard.—Some oxidising and decolorising properties of

graphite : Henri Louis Dejust. .A comparison of the

decolorising powers of animal charcoal, natural graphite

containing 79 per cent, of carbon, and purified graphite

containing 93'i per cent, of carbon, litmus being used as

the colouring matter. The activity of the graphite is re-

duced by purification. Graphite shows an oxidising power
analogous to that noted by M. Cazeneuve for animal
charcoal.—Modified nickel acetate, a new type of excitor

of oxidation for hydroquinone : .Andr^ Job. Pure nickel

acetate, heated for a long time at 100° C, loses some
acetic acid, but remains completely soluble in cold water.

This product acts as an oxydase towards hydroquinone, its

activity in this respect being greater than that of mangane.se

acetate. The cause of this remains unknown.—Contribu-

tion to the study of the ammonio-mercuric base : H.
Gaudechon. This base is forjned at once by the action of

precipitiUed mercuric oxide upon aqueous ammonia solu-

tion, forming hydrates of (NHg,),0. The hydrate with

one molecule of water is stable at the ordinary temperature

in a dry atmosphere, that with four molecules of water
stable in a moist atmosphere at 15° C. The hydrate with

5H2O can only exist in the presence of water.—The com-
b'nations of hypovanadic acid with some acids containing

oxygen : Gustave Gain.—The relation between the diagram
of the binary alloys and their malleability : Leon Guillet.

—The mechanism of the synthesis of quinoline derivatives

(Dobner's reaction) : I,. J. Simon and Ch. Manguin.—

The ether function of diphenol,
| |

„]>CCIo : R.

Delang^e.—The action of hydroxylamine on nitriles,

amides, and acetylenic esters, and on the corresponding
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/3-ketonic compounds : Ch. Moureu and I. Lazennec.

—

The hydrolysis of sails : A. Rosenstiehl. From a con-
sideration of the phenomena of the hydrolysis of esters

and salts, the author concludes that the hypothesis of

ionisation is unnecessary.—The existence of a tyrosinase
in wheaten bran : Gabriel Bertrand and M. Mutter-
milch. Wheaten bran is shown to contain at least two
ferments, tyrosinase and peroxydiastase.— The basic rocks
of the Tschissapa range, northern Ural : L. Duparc and
F. Pearce.—The pleural cavity in the elephant : Guillaume
Vasse. A fully grown elephant killed in the province of

Gorongoza showed on dissection lungs easily detached.
There was no point of adherence.—.An improved apparatus
permitting of staying and working for a long time in

irrespirable atmospheres : J. Tissot. In a previous note
the author has detailed the conditions which should be
realised in an apparatus of this kind. The present paper
gives an account of an apparatus fulfilling these conditions,

together with an account of its actual use in practice.

—

The digestion of chlorophyll and the stomachic excretion
in rotifers : P. de Beauchamp.—The hypertensive action
of the cortical layer of the supra-renal capsules ; O. Josue
and Louis Bloch. The cortical layer has been found to

contain substances strongly hypertensive which are

chemically different from adrenaline. It Is possible that
these substances are destined to form adrenaline later, and
researches are being carried on to determine this point.

—

Radioscopy and radiography applied to the inspection of

tuberculous meat : H. Martel. It is shown that the
Rontgen rays may serve to detect tuberculous lesions In

meat. The cutting into sections necessitated by the
ordinary method of examinations is avoided, thus saving
time and preventing the depreciation of the meat. Fat
does not interfere.—The geosynclinal Miocene of southern
Tell (departments of Algiers and Constantine) : J.
Savornin.—The Dinosauria of the Jurassic in Madagascar :

Armand Trevenin.—The characteristics of the leaf trace
of An];yropti'ris Ilibractensis : Paul Bertrand.

DIARY OF SOCIETIES.
THURSDAY, Jcne 50.

Royal Society, at 4.30.— Bakerian Lecture, On tlie Atomic Weigtlt of
Radium: Or. T. E. Thorpe, C.B., F.R.S.—On the Origin of ttie

Gases Evolved by Mineral Springs: Hon. R. J. Strutt, K.RS.—On
the Presence of Sulphur in Sw.me of the Hotter Stars : Sir J. Norman
I.ockyer, K.C.B., F.R.S.—The Fluted Spectrum of Titanium Oxide : A.
Fowler.— Preliminary Note on a New Method of Measuring Directly
Double Refraction in Strained Glass : Dr. L. N. G. Filon.—Studies of the
Processes Operative in Solutions, II., The Displacement of Chlorides
from Solution by Alcohol and by Hydrogen Chloride, III., The Sucro-
clastic Action of Nitric Acid as Influenced by Nitrates; IV., The
Hydrolysis of Methylic Acetate in Presence of Salts ; V., The Discrimm-
ation of Hydrates in Solution: Prof. H. E. Armstrong, F.R.S., and
others.

Chemical Society, at 8.30.—Some Properties of Radium Emanation :

A. T. Cameron and Sir W. Ramsay.—The AlBnity Constants of Amino-
sulphonic Acids as Determined by the Aid of Methyl Orange : V. H.
Veley. — Azo-derivatives of i : 3-Diphenylbarbiturrc Acid. Dynamic
Isomerism among the Coloured Hydrazones of r : 3-Diphenylalloxan :

M. A. Whiteley —A Series of Coloured Diazo-salts Derived from p-Ammo-
aceto-o-n.-iphtbalide : G. T. Morgan and W. O. Wootton.— (i) Colour
and Constitution of Azo-compounds, Part I. ; (2) Colour and Constitution
of Azo-compounds, Part II.: (. T. Hewitt and H. V. Mitchell.—The
Oxidation of Hydrazines by Free Oxygen: F. D. Chattaway.—Calma-
tambin, a new Glucoside : F. L. Pyman,—The Decomposition of
Hyponitrous Acid in Presence of Mineral Acids : P. C. R.iy and A. C.
Ganguli.—The Chemical Composition of Petroleum from Borneo ;

H. 9. Jones and H. A. Wootton.-(i) The Synthesis of Phenonaphtha-
cridines. Trimethylphenonaphthacridines

; (2) The Condensation of
Aldehydes with Mixtures of a-Naphthol and o-Napbthylamine ; Synthtsis

a—N—

a

ofy-Aryl
|

Dinaphtbacridines : A. Senier and P. C. Austin.—
3-CH-^

( I ) An I mproved Form of Apparatus for the Rapid Estimation of Sulphates
and Salts of Barium ; (2) The Determination of Sugar by Fehline's
Solution : W. R. Lang and T. B. Allen.

LiNNEAN Society, at 8.- On the Distribution of Conifers in China .ind
Neighbouring Countries: the late Dr. M. T. Masters, F.R.S.—Litho-
thanmiaof the Scalark Expedition: M. Foslie.—The Pre Glacial Flora
of Britain; Clement Reid, F.R.S., and Mrs. Reid— Report on the
Results obtained during the Cruise of the Silver BelU : Dr. R. Norris
Wolfenden—On a Small Collection of Amphipoda, and Two New
Species: W. M. Tattersall.—On Pyr^soma spinosuiii : G. P. Farran.—
Rare or Little-known Fishes taken by the SUver Belle: E. W. L. Holt
and L. Byrne.—.S,vi/,jr;.- Coccidse : E. Ernest Green.—Spei

'

Ovicells of Tubucellaria : A. W. Waters.-Doridoeides, a New Ce iof
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Nud ibranchs, from \h<t Sealark : SirC. Eliot and.T. J. Evans.—Stoma.
topoda of ihe Sealarb : L. A. Borradaile.—On Triassic Species of Zamites
and Pteropbyllum : E. A. N. Arber.— Introduction to the Voyage of
H.M.S. Sealayk" Part ii. : I Stanley Gardiner.—Cephalopoda of the
Sudan: Dr. W. E Hoyle— Descriptions of Plants from Ruwenzori :

E. G Bauer, S. Moore, and A. B. Rcndle.—The Anatomy of the
.luliiniacea;: Dr. E. F. Fntsch.—On Critical Freshwater Alga:: Prof.
G. S. West.

TUESDAY, June 25.

AnthropolocicalInstitute. at8.i5.—TheK.inakaSkull:Dr. D.Waler-
ston.— Instruments employed to obtain Contour Tracings of Different
Aspects of the Skull : Prof. D. J. Cunningham, F.R.S—Notes on
Australian Aboriginal I'aintincs: F. S. Brockman.

Faraday ><iciktv, at 8 —The Thermo-chemistry of Electrolysis in Relation
to the Hydrate Theory of Ionisation : W. R. Bousfield and Dr. T.
Martin Lowry.—The Influence of Non-Electrolytes and Electrolytes in
the Solubility of Gases in Water. The Question of Hydra:es in Solution:

J. C Philip.—The Dissociation of Hydrates as indicated by their KquiU
ibrium Curves : Dr. A. Findlay.—Hydrates in Solution : Discussion of
Methods proposed for determining Degree of Hydration ; Dr. George
Senter.—The Reading of the Pap-rs will be followed by a General Dis-
cussion on • Hydrates in Solution."

Physical Society, at S.

WEDNESDAY, June 26.

British Astronomical Association, at 5.

THURSDAY, June 27.

Royal Society, at 4. 30.

—

rrohabU Papers : On the Dynamical Theorj*
of Gratings: The Lord Rayleigh, O.M., P. R.S.—On the Surface Tension
of Liquids investigated by the Methoi of Jet Vibration : S. D. Pedersen.
-Cases of Colour Blindness. No. VI. to No. XVIIL, together with
Eleven Selected Examples of Normal Colour Sensations : G. J. Burch,
F.R.S.—On the Occurrence of Post-tetanic Tremor in Several Types
of Muscles: Dr. D. F. Harris—On the Pressure of Bile Secretion and
the Mechanism of Bile Absorption in Obstruction of the Bile Duct :

P. T. Herring and S. Simpson.— Further Studies of Gastrotoxic Serum
(Progress Report): Dr. C. Bolton. -And other Papers.

FRIDA Y, June 28.

Physical Society, at 5.—Demonstration of the Uses of bis Hot Wire
Oscillographs and Hot Wire Wattmeters : I. T. Irwin.— (i) A Cosine
Flicker Photometer ; (j) Some-Phenomena in Colour Vision : J. S. Dow.—
Description and Exhibition of Students' .\pparatus for Measuring
Permeability and Hysteresis : Prof W. E. Ayrton and T. Mather.

—

Design of Cbokers : Prof. W. E. Ayrton and T. Mather.
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RESIKS.

Die Harze mui die I-IarzheJiiiUer mit Einschluss der

Milchsdjtc. By A. Tschirch. Zweite stark

erweiterte Auflage. Erster und zweiter Band.

,Pp. xxii+1268. (Leipzig: Gebruder Borntrager,

1906.) Price 32 marks.

The Distillation of Resins. By \'ictor Schwcizer.

Pp. viii+183. (London: Maclaren and Sons; New
York : Van Nostrand and Company, n.d.) Price

io.<. bd.

THE chemistry of resins has been very much
neglected by investigators, so much so that even

now the empirical formula of the best known of their

constituents—abietic acid, which was isolated from

ordinary rosin more than eighty )-ears ago—is still

a matter of dispute. It is difficult to account for this

neglect, since many of the naturally occurring resins

are readily resolved into crystalline or otherwise well-

defined substances, so that the subject does not pre-

sent the initial diiTiculties encountered by the investi-

gators who have studied the terpenes, proteids, and
similar intractable natural products. Resins should

now be particularly attractive to chemical workers,

since Prof. Tschirch and his collaborators have sur-

veyed almost the w'hole field in a preliminary man-
ner, and from their results it is possible to select the

most promising materials for detailed investigation.

Perhaps the most important result which has

accrued from this work is the possibility of classify-

ing the constituents of the natural resins into a com-

paratively small number of groups of similarly react-

ing—and probably similarly constituted—substances.

I.X)oked at from this general point of view, the

chemical work done by Prof. Tschirch and his co-

adjutors can be regarded as a very satisfactory con-

tribution to our knowledge of resin chemistry.

The publication of the second edition of this mono-
graph affords an opportunity for a review of this

work as a whole, since the book is largely a reprint,

with additions and corrections, of papers published

in the Archiv der Pharmazie.

Prof. Tschirch's usual method of investigation con-

sists in dissolving the resin under examination in an

indifl'erent solvent, and extracting this successively

with solutions of alkali carbonates and hydroxides.

The products so isolated, and perhaps subjected to

a more or less satisfactory process of purification, are

in general regarded as definite substances, and

though they are in the majority of cases amorphous
coloured products having no constants which may
be regarded safely as criteria of purity, they are

analysed and have names and formulje assigned to

them. The qualifying statement that such substances

may be impure is no adequate defence for such a

proceeding, since the names and formulae are liable

to be copied into the literature of the subject without

the disclaimer which originally accompanied them.

Similarly, when Prof. Tschirch in the course of

an investigation meets with a substance resembling

one already known, he does not in general ascertain
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definitely whether the two "substances are identical,

but, assuming that they are probably distinct, makes
a denominator for his supposed new substance by
attaching a descriptive prefix to the name of the
older compound; thus palabictic acid, from the resin

of Pinus pahistris, has the same elementary composi-
tion and melting point as abietic acid, with which, so
far as one can see, it may be identical.

The application of the terms " resinolic acid " and
" rescue " is also objectionable. The first of these

would, under any system of nomenclature now in use
among chemists, imply the presence of a hydroxyl

in addition to a carboxyl group in each of the sub-

stances included in the class so designated, and
similarly the termination -ene is usually reserved for

hydrocarbons. Prof. Tschirch's " resinolic acids

"

are simple carboxylic acids, typified bv abietic acid,

and his " resenes " are oxygenated substances.

The book is not only a record of the results

of chemical investigations, but deals with the

botany and habitats of the plants from which
resins are obtained, and to these branches of

knowledge the author and his collaborators

have made many and important contributions.

Much of the information given is the result of

personal observations made by Prof. Tschirch during
travels in the East Indies and elsewhere, and
probably no previous investigator of plant products

has devoted more care to securing authentic material

for investigation. The botanical part of the subject

is dealt with in the second and smaller volume, which
gives a resumi of our present knowledge of

the mode of origin and distribution of resins in

plants. Reference should also be made to the

important section dealing with latices and the resins

and rubbers obtained froin them, matters which are

at the present moment of great economic import-

ance.

There are a few resinous products which have been

the subject of investigation, and which, in spite of

Prof. Tschirch's desire to make his monograph as

complete as possible, have escaped his notice, but

these are for the most part of Httle importance.

In spite of those unfortunate tendencies to add

unduly to nomenclature and to be somewhat lax in

awarding the character of a definite substance to ill-

defined amorphous products, to which attention has

been directed, this book is a welcome addition to the

rather scanty literature dealing with the chemistry

and botany of vegetable products.

Mr. Schweizer's book is intended primarily for the

" practical man," and is consequently of little in-

terest from the purely scientific point of view. The
descriptions of processes and plant for the distillation

of rosin and the rectification of the products obtained

are lucid, and their value is enhanced by the well-

printed illustrations of distilling and other apparatus,

made in several instances from the author's designs.

The chapters dealing with the manufacture and

uses of resinates, the preparation of lampblack, and

the methods of making printing and other lampblack

inks are of special interest, since much of the inform-

ation given was not accessible previously.

K
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In the first line of p. 2j " position " is obviously a

misprint for " composition," and there are a con-

siderable number of such slips throughout the work.

A fairly full " contents list " is given, but the book

would have been more useful if a comprehensive index

had been provided. T. A. H.

THE WORKS OF C. F. GAUSS.
Carl Fricdrich Gauss Werke. Siehenter Band.

Herausgegeben von der Kon. Gesellschaft der

Wissenschaften zu Gottingen. Pp. 650. (Leipzig :

B. G. Teubner, 1906.) Price 30 marks.

THIS volume contains a reprint of Gauss's prin-

cipal astronomical work, the " Theoria Motus

Corporum Ccelestium," and his unpublished re-

searches on planetary perturbations and on the lunar

theory. In 1871 the late Prof. Schering brought out

a "volume vii." without the cooperation of the

Gottingen Academy of Science, containing the

" Theoria Motus " and some notes from Gauss's

papers ; but for the sake of uniformity the academy

considered it desirable to include the " Theoria " in the

present volume, which has been edited by Prof. Bren-

del, of Gottingen.

A careful revision of the original edition of 1809

brought a few corrections to light, and a re-com-

putation of the examples with modern tables of

logarithms revealed a number of errors of one or two

units of the seventh decimal (caused probably by the

absence of decimals in the proportional parts of the

old tables) which sometimes gave rise to greater

errors in the course of the computation. A list of

these corrections is given. Some notes found in

Gauss's own copy of the book are added in footnotes.

Next follow various notes on elliptic and parabolic

motion, partly already published, partly extracted from

letters and note-books. Of these the most important

is a table for computing the true anomaly in a para-

bolic orbit; it was to have formed part of a supple-

ment to the " Theoria Motus," dealing with the orbits

of comets, which never was written.

The discovery of the first of the minor planets,

Ceres, had obliged Gauss to work out a general

method of computing an elliptic orbit. The next step

was to determine the perturbations of the motion of

Ceres and Pallas, which, particularly in the case of the

latter, necessitated new methods owing to the great

eccentricity and inclination; and on this work Gauss

spent a great deal of time in the years 1802 to 1817.

In 1805 he worked out a new method of computing

the general perturbations by the variation of the ele-

ments, but he never published anything on the sub-

ject. The method is essentially the same as that

proposed bv Hansen in 1S43 in his paper on absolute

perturbations in orbits of any eccentricity and inclin-

ation.

The present volume first gives letters and com-

putations on Ceres, after which follow 200 pages

devoted to Pallas. Special perturbations by Jupiter

for the years 1803-1811 were computed in 1810 and

181 1, first for intervals of fifty days, after which the

work was repeated with periods of 500 days, the
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elements for each period being taken from the first

computation. The memoir on the theory of general

perturbations was written in French, about the

year 1815, apparently in answer to a prize question

of the Paris Academy, but never finished. In 181

1

Gauss began the immense labour of computing the

action of Jupiter on Pallas, and finally, with the aid

of Encke and Westphal, completed the work by the

preparation of tables. The perturbations by Saturn

were computed by N'icolai, and this work is preserved

at the Heidelberg Obsen-atory; it has naturally nv'

been included in the present volume, but hopes av

held out that it may be published elsewhere. Finally

the last part of the whole work, the action of Mar-
was taken in hand, but owing to the press of othi r

work it was never completed. It is much to be re-

gretted that this fine piece of work, involving an

enormous amount of computation, has been unknown
until now, and that not even so interesting a result

as the increase of the assumed mass of Jupiter wn~
published. Already in 1814 Gauss found from th

first nine oppositions of Pallas that Laplace's value

I : 1067.09, should be increased to i : 1042-86, a result

which differs but little from the most recent deter-

minations. If known to Encke, this correction of the

mass would have prevented the errors of 5' in the

computed geocentric places in 1834, caused by the

near approach to Jupiter in 1832 {.4str. Nachr., No.

332). Needless to say, the remarkable commensur-
ability of the mean motions of Jupiter and Pallas was
noticed by Gauss at an early date.

It appears from letters written to Hansen and Bessel

in 1843 that Gauss bitterly regretted having laid this

great work aside. Thanks to the skilful editorship

of Prof. Brendel, whose task of arranging and inter-

preting a vast mass of papers must have been a very

difficult one, the work is now accessible in a clear

aiid convenient form, and it is to be hoped that some
competent hand will complete it.

Lastly, the volume contains the beginning of a

lunar theory, dating from the second half of iSoi.

but soon abandoned, probably because vol. iii. of

Laplace's " Mt^canique Celeste " came out in the fol-

lowing year, and seemed to make work on the motion

of the moon unnecessary at that moment. The form

in which the perturbations are given is similar to

that of Plana (1832).

Vols. viii. and ix. of the collected works of Gaui

have already appeared, .\ tenth and concludin

volume is announced, which is to include a general

index. J. L. E. D

NATURE AND FLORAL DESIGN
Flowers and Plants for Designers and Schools. By
Henry Irving and E. F. Strange. Pp. 95.

(London : Hodder and Stoughton, 1907.) Prtce

10.S. 6d. net.

IF designers could be produced by the study of

books upon plant form there ought to be a

large and flourishing crop of them, since so many
elaborate works have appeared on this subject

addressed to the supposed needs of such artists.

4

II
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Every designer of any originality, however, feels the

necessity of providing his own raw material, and

what is suggestive and valuable to one may by no

means prove equally so to another. The designer's

best reference library is, of course. Nature ; but

Nature is ahva3's changing her dress, and her wealth

of floral pattern is transformed with each season, so

that unless we presuppose good opportunities com-
bined with immense industry on the part of the

artist, he must occasionally run short of working
notes, and may be glad of the help of a herbal or

a book which will give him the essential facts of

the forrn, growth, general appearance, and structure

of particular plants and flowers with which he is not

familiar.

Such a practical aid and friend in need may be

found in the admirable series of photographs from
nature by Mr. Henry Irving and the valuable notes

by Mr. E. F. Strange which constitute the volume
before us.

The latter contributes a well-informed and interest-

ing introduction to the book, as well as a series of

notes upon the plants figured, which show his historic

knowledge as well as his artistic svmpathies.

While quite of the opinion he expresses as to the

value of the study of the human form for all designers,

it appears to be quite possible to attain great skill in

purely floral draughtsmanship and design without

any corresponding power over the human figure.

Mr. Strange, too, hardly seems to appreciate, perhaps,

the value of practice with a f.rm point—the severest

test of draughtsmanship—the power of clear defini-

tion and definite e.xpression being most necessary in

all kinds of working designs intended to be carried

out by some process of handicraft or manufacture.

He is also a little severe upon what he describes as
' brush-work "—the power of clear definition of form
in the mass by means of brush and colour being also

essential to a floral-designer's work, and needing

much practice to gain facility and sureness of touch.

The dexterity and directness of the method of

Japanese artists have taught us much in this wav.

Mr. Strange gives an admirable risiim^ of the

treatment of plant form in the history of decorative

art, and in speaking of the utility of such examples
of plant form as are given in Mr. Irving's plates, he

very pertinently remarks upon the beneficial effect

upon a student or designer having to make their

notes and drawings direct from nature or from
photographs such as these, " uninfluenced by the

versions, however admirable, of others."

If a designer cannot refer directly to nature, photo-

graphs are next best for most purposes, that is to

say, for all superficial facts about a plant which can

be disclosed without colour.

Mr. Henry Irving has made an interesting and
judicious selection of plants and flowers likely to be

useful to designers of all kinds, and he has been

successful in presenting them by photography in a

clear and tasteful way, often usefully silhouetting

the stems and leaves against a light plain back-

ground, and giving the scale, and in some cases

showing the seed vessels and the root. The plate
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of the tulip tree gives a singularly complete exposi-

tion of the characteristics of the tree—stem, leaf,

bud, and full flower being given, and, moreover,

quite decoratively spaced. Among the most successful

plates, perhaps, may be named the wild rose, the

yellow iris, the wood sorrel, the lily of the valley, the

thistle, the teasle, and the catkins of the hazel.

More of the lily tribe might have been given'

perhaps with advantage, seeing that the structure is

so beautiful and well defined, and it is the structure

of plants and flowers above all that a designer needs
to understand. Altogether the book mav be heartily

recommended to students and practical designers,,

and, indeed, to all interested in the beauty of plants

and flowers. Walter Crane.

SOME RECENT PHILOSOPHICAL WORKS.
(i) Proceedings of the Aristotelian Society. New

Series. Vol. vi. Pp. 402. (London : Williams

and Norgatc, 1906.) Price 10s. 6d. net.

(2) Rene Descartes' Philosophische Wcrke. Erste

Abteilung (Fortsetzung). Ubersetzt und heraus-

gegeben von Dr. .Artur Buchenau. Pp. xviii-t-

149. (Leipzig : Diirr'schen Buchhandlung, 1906.).

Price 1.80 marks.

(3) Herders Philosophic. Herausgegeben von Horst
Stephan. Pp. xliv + 309. (Leipzig: Durr'scher>

Buchhandlung, 1906.) Price 3.60 marks.

(4) The International Scientific Series. The Mind
and the Brain. By Alfred Binet. (The authorised

translation of " L'Ame et le Corps.") Pp. xii-l-

280. (London : Kegan Paul, Trench, Triibner and!

Co., Ltd., 1907.) Price 5s.

(5) Essay on the Creative Imagination. By Th..

Ribot. (Translated from the French by A. H. N.

Baron.) Pp. xix+ 370. (London : Kegan Paul,.

Trench, Triibner and Co., Ltd., 1906.) Price

ys. 6d. net.

(6) Structure and Growth of the Mind. By W.
Mitchell. Pp. XXXV 4-512. (London : Macmillan

and Co., Ltd., 1907.) Price 10s. net.

(i) '

I

" HE sixth volume (new series) of the Proceed-
-L ings of the Aristotelian Society contains the

papers read before the society during its twenty-

seventh session, 1905-6, and is unusually bulky, as

publication has now become a much more important

part than formerly of the society's work. .'Vmong

other articles, it contains one on teleology by Dr.

Shadworth H. Hodgson, the veteran ex-president of

the society; a symposium " Can Logic abstract from

the Psychological Conditions of Thinking? " to

which contributions are made by Messrs. Schiller,

Bosanquet, and Rashdall ; and the records of a con-

troversy (on Kantian and anti-Kantian lines) between

Dr. G. Dawes , Hicks and Prof. Stout. Scientific

readers will turn with interest and profit to a paper

by Mr. T. Percy Nunn, entitled "The .Aims and
Achievements of Scientific Method." Mr. Nunn de-

fines the aim of the scientific process as an endeavour
to render the Objective in its actual determinations

intelligible. He points out the stages of Aniniism>

and Hylozoism through which pre-scientific thought
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has passed, and examines more particularly, in the

case of Kepler, the struggle between the non-scientific

(and commonly theological) prepossession and the

purely scientific spirit—so well illustrated, for ex-

ample, in Kepler's demonstration that the orbit of

Mars is an ellipse, and not a circle as his "pre-

possession of perfection " had originally compelled

him to suppose. But in all attempts at explanation,

whether " the divine " is invoked or not, the primary

facts are qualified by an hypothesis—in other *ords,

they are made to forin part of an apperceptive system.

In this way the non-scientific attempts to render

the Objective intelligible do not differ formally from

the scientific, and Mr. Nunn argues that it is, in

fact, difficult to declare any concept essentially in-

capable of mediating a scientific interpretation of the

Objective to some thinker : he instances the use

made by some scientific men of the concept of cause

in the sense of transeunt action, or again the prefer-

ence shown by Weber and the Continental school for

the concept of action at a distance, as contrasted

with the equally marked preference of the British

school for the concept of an intervening medium.

Finally, as for the close connection between mathe-

matics and science, it is due simply to the fact that

primary facts present themselves for the most part

in series, and so " the most useful method of deter-

mining the Objective consists in correlating terms of

these series with the members of the number series."

(2) and (3) These two books form part of the ex-

cellent " Philosophische Bibliothek." The Descartes

volume contains (in a German translation) the

" Regulae ad Directionem Ingenii " and the " Inqui-

sitio Veritatis per Lumen Naturale." The editor, in

a well-written introduction, discusses the question of

dates, and reaches the conclusion that the

" Regulae " were composed about the year 1628, and

in Latin, as Descartes at that early age still employed

the language of his instructors. The " Inquisitio,"

on the other hand, was probably written in French

between 1644 ''"d 1647, and translated into Latin by

the unknown editor of the posthumous works pub-

lished in 1701. Dr. Buchenau concludes that its

fragmentary condition is due to the fact that

Descartes, in 1645, had an opportunity of comparing

the French translation of the " Meditations " with

his own new French work, and on finding a great

similarity between the two thought it unnecessary

to proceed with his later effort.—Herder's works

readily lend themselves to selection, and it would be

a pity that we decadents should forget one who,

though overshadowed by the gigantic figures of Kant
and Goethe, is by no means negligible in the history

of thought. The excerpts are chosen with discrimin-

ation, and include the most suggestive passages of

the " Ideen." The introduction gives a good account

of Herder's relation to Kant, and a useful inde.x is

provided.

(4) The title of this work is rather misleading.

The International Scientific Series already contained

a book entitled " Mind and Body," by Prof. Bain,

and it has therefore seeined to the translator or

publishers desirable, and to M.' Binet tolerable, that
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this work in its English dress should be called " The
Mind and the Brain," and not " Soul and Body " or

"Mind and Body." But, for that matter, the well-

known series in which it appears also contains works

entitled "The Brain as an Organ of Mind," and

"The Brain and its Functions," so that he who
would avoid Scylla must reckon with Charybdis.

And certainlv, when one finds that the table of con-

tents is boldly divided into three parts, " The Defini-

tion of Matter," "The Definition of Mind," "The
Union of the Soul and the Body," it argues a certain

lack of insight and imagination to fix uiwn a name

so inappropriate as "The Mind and the Brain."

M. Binet writes in an interesting and generally a

clear style, with a French lightness of touch which

occasionally borders on superficiality. The subject

could, in our judgment, have been better treated.

The reader is often irritated by one-sided statements

which are apparently, a few pages later, contradicted

by one-sided statements in precisely the opposite

sense. One yearns for the synoptic view, for the

cacoethes explicaitdi, which will compel the writer,

even at the risk of being tiresome, to burrow to the

verv roots of his problem. Thus, for example, on

p. 25 we are told that our nervous system, which

enables us to communicate with objects, prevents us

from knowing their nature. Sensation has, as its

unknown cause, the great X of matter. On p. 38

we find objection taken to the physicist's attempt to

explain sensations of sound :
—" outside our ears

there exists something we do not know which excites

them ; this something cannot be the vibratory move-

ment of the tuning fork, for this vibratory movement

which we can see is Ukewise [as much as the sensa-

tion of sound] a subjective sensation"; and the airy

reference on p. 39 to the hegemony of certain of

our senses over others still avoids much of the

difficulty. But in the light of all these statements

the conclusions reached on p. 109 are little short of

astonishing; they are these, that (i) there remains

no reason for refusing to admit that we perceive

things as they are, and that the consciousness, by

adding itself to objects, does not modify them ; (2) the

statement that we only know our sensations, and

not the excitants which produce them, is to be under-

stood in this way that these sensations are matter

—

they are matter modified by other matter, viz. our

nervous centres. This is perhaps skilful, but is it

convincing?

(5) M. Ribot's " Essay on the Creative Imagin-

ation," which appeared in French about six or seven

years ago, has now been translated into English.

Like all its author's work, it is suggestive and

thorough. The translation is usually well done ; but

is it author or translator who is responsible for the

statement on p. 58 (" The Unconscious Factor ") that

inspiration is the result of an underhand process

existing in men? Chatterton is said, on p. 145, to

have died at the age of sixteen, some emphasis being

attached to that precise number; the usual statement

is that " the marvellous boy " had almost reached his

eighteenth year when he died.

(6) Mr. Mitchell's work will compare very favour-
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ably with the best philosophical books of recent years.

At its best the exposition of the subject is very clear

and engaging, and gives evidence of much reading

and sound study. If it errs at all, it is perhaps in

occasional over-subtlety. .An excellent running

analvsis is given in the table of contents.

Where all is so excellent and thorough, a short

notice can do little more than indicate the point of

view. The first part of the volume deals with the

direct explanation of the mind, i.e. the explanation

of experience in terms of itself. The second considers

Sympathetic and x-Esthetic Intelligence, and contains

valuable chapters on Imitation, Fellow-feeling and
Individuation (with a good note on Einjiililung on

p. 141.)). and Absorption in the Object. The Growth
cf Intelligence in its two forms. Perceptual and Con-
ceptual, is the subject of the third part, and in the

last we return to an extension of the direct explan-

ation of experience, and to the indirect explanation

or explanation in physical terms.

U'e note one or two small points, (i) Mr. Mitchell

rounds on the materialist position thus >

—

" The capacity of the brain has to be inferred from
the capacity to experience. . . . Whatever is possible
to the mind is possible to the brain."

(ii) \\'hi!e not accepting the ordinary man's use of

the term "mental faculty," and not accepting the

division into faculties as though they were physical,

the author has a refreshing bluntness and honesty in

dealing with the term faculty itself. He has no
objection to its use as properly defined, and complains
that too often writers on psvchology have thought
that, so long as they avoided the term faculty, they

could ask any number of indefinite questions—as to

whether feelings depend on thoughts, or whether
reason is the slave of passion—and could, in fact,

substitute for faculties " a miscellaneous collection

of experiences in every kind, of processes conscious

and unconscious, and even of laws, as combining to

make experience or causing it somehow." "
I think

it a needless penance," he adds, " to use the word
' disposition ' in the sense that everyone would be

willing to give to ' facultv ' if he understood."

THE IMPERIAL G.iZETTEER OF INDIA.
The Imperial Gazetteer of India. The Indian Empire,

Vol. i., Descriptive. New edition. Pp. xxxi + 568.

(Oxford : The Clarendon Press, 1907.) Price 6s.

net.

THE completion of the census in iqoi necessitated

a revised issue of " The Imperial Gazetteer of

India," of which two editions had already appeared,

both compiled by the late Sir W. Hunter. Hunter,

while in charge of the statistical department, had

gained considerable knowledge of the country and its

people, and in one subject, the history of the British

occupation, was a competent authority. It is true that

he inclined to overestimate the importance of his

labours, and that he failed to give due credit to the

district authorities who provided the raw material on

which his compilation was based. At the same time

he performed an invaluable service in popularising
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India for European readers. It became clear, how-
ever, that the Gazetteer was beyond the capacity of

any single man, and that it was necessary to divide

the subjects among a body of specialists. In the

present issue, which will be nearly double the size

of the last edition, little remains of Hunter's work
e.xcept the final historical chapter.

During the quarter of a century which has passed

since the last edition appeared, much has been done

to extend our knowledge of the country. It is signifi-

cant that in its physical aspects it is now officially

assumed to include those outlying territories over

which the Government has extended its control, even

to the southern limits of Persia, Russia, Tibet, and

China. The progress in the natural sciences is

marked by Sir G. Watt's unwieldy "Economic Dic-

tionary," Sir J. Hooker's " Flora," the " Manual of

the Geology of India," the series of monographs on

the fauna edited by Mr. Blanford, and a great mass

of special literature. Scientific anthropology was in

its infancy in Hunter's day ; Dr. Grierson's linguistic

survey was not even dreamed of ; meteorology had not

begun to gather its materials from beyond the Indian

Ocean ; hvgiene had not yet been confronted with,

the problem of Oriental plague. Lastly, in the

domain of religion, the translation of the sacred books

had only just begun, and little attention had been

given to the not less important subject of the beliefs

and superstitions of the peasantry.

In the present edition of this great work these stores

of new learning have been summarised and inter-

preted. Four introductory volumes are devoted to a

series of lucid articles on the various scientific and

administrative questions to which reference is made

in the body of the work. The first volume contains

ten articles. It opens with a chapter on the physical

aspects of the country by Sir T. Holdich. The

natural sciences are represented by a chapter on

geology by Mr. T. Holland, one on meteorology

prepared from materials supplied by Sir J. Eliot, while

the veteran Sir J. D. Hooker deals with botany and

Mr. W. T. Blanford with zoology. The chapter on

ethnology and caste is a summary of the views ex-

pressed by Sir H. Risley in his last census report;

that on language is the work of Dr. Grierson. Mr.

W. Crooke is responsible for religions, Mr. E. A.

Gait for sociology, and Dr. A. E. Roberts for public

health and vital statistics.

The volume is thus made up out of a series of

essays, each the work of an expert, and each provided

with an adequate bibliography. In some eases,

as that of geology, the treatment is more technical

than will suit the general reader, but the review

within narrow limits of space of a wide and intricate

subject rendered this inevitable, and the serious

student is the gainer. Many of the articles, however,

are eminently readable; in particular. Sir T. Holdich.

dealing with Mr. Holland's materials, has so inter-

preted the story of rock, mountain, and river that he

has produced a fresh and graphic picture of the

physical aspects of the country and of the environment

of its people.

The gazetteer, which is issued in excellent form
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nnd at a most moderate price, should be in the hands
of all who are interested in the fortunes of India. It

should remain for many years the most authoritative
source of information regardinij our jfreat eastern
empire. The Government of India and its official

editors and contributors are to be congratulated on
the completion of a work of national importance.

OVR BOOK SHELF.
The Laboratory Book of_ Mineral Oil Testing. By
James A. Hicks, with introduction by Sir Boverton
Redwood. Pp. xii + 76. (London: C. Griffin and
Co., Ltd., 1906.) Price 2s. 6d. net.

Empiric methods of testing, however simple in prin-
ciple, are just those which require exact procedure in
practice; otherwise two equally skilful analysts, by
slight and apparently insignificant modifications, may
arrive at different results. As the flash-point and
viscosity methods, applied to the testing of mineral
oils, depend on specially designed apparatus used
under special conditions, it is essential that every
chemist should work under the same conditions, and
for this reason Mr. Hicks's little book will be grate-
fully appreciated by those who have to do with mineral
oil testing. In addition to a careful description of
various flash-point and viscositv apparatus and their
application, the book contains 'an account of colour-
testing and the use of sundry apparatus for estimating
pressure of naphtha vapour, detection of petroleum
vapour, capillarity testing, methods for estimating
melting points of paraffin, wax, and scale, and for
determining the calorific value of mineral oils. There
is also a table (which should be unnecessary) for con-
verting centigrade into Fahrenheit degrees, 'and a list
of all the apparatus required for oil testing, including
^e name of the firm which undertakes to supply it.
The book is evidently designed to meet every require-
ment, and its appearance under the auspices of Sir
B. Redwood should be a guarantee of its practical
value and utility. j 3 q^

Theories of Chemistry. Being Lectures Delivered at
the University of California in Berkeley. By
Svante Arrhenius. Edited by T. Slater Price. Pp.
xii + :>i2. (London: Longmans, Green and Co.,
1907.) Price 5^. 6d. net.

The nature and aim of this work are clearly stated
by the author in his preface. He writes :'—" The
present lectures were delivered at the University of
California during the summer of 1904. I have for a
long time wished to give a coherent account of the
development of theories in general chemistry. This
seemed to me the more desirable because the latest
extensions of this science are often, both by followers
and opponents, regarded as something wholly new
and quite independent of the progress in the past.
Many seem to hold the opinion that the new develop-
ments are the more to be admired, the less dependent
they_ are on the older chemical theories. In my
opinion, nothing could be less correct. It is just the
circumstance that the new theoretical discoveries have
developed organically from the old generallv accepted
ideas, that is to me their most promising feature."
This is a somewhat unexpected view to be held by

perhaps the greatest innovator in modern chemical
theory, but there is no question that it has led to
the production of a most unusual and stimulating
book the perusal of which no scientific chemist can
afford to neglect. A detailed enumeration of the
chapters would do little to indicate their contents.
The subject-matter is familiar to all chemists—it is
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the treatment which is of special value. The various
theories and hypotheses are critically examined and
exhibited in their proper relationship and subordina-
tion. The whole work bears the stamp of a mind of
uncommon power applied to the matter in hand with
a balance and sobriety of judgment no less rare.

Life and Flowers. By M. Maeterlinck. Translated
by A. T. de Mattos. Pp. xii f 312. (London:
George Allen, 1907.) Price 55. net.

This volume contains a collection of essays of which
some have appeared in periodicals, others are pub-
lished in English for the first time. They are all

more or less directly concerned with life, from the
phantasy on the sun-dial to the eulogy on the boxer's
fist, but only the two last, on the intelligence of

flowers and perfumes, are relevant to the subject of

flowers. In the former of these. M. Maeterlinck
describes in his perspicuous language some of the
striking phenomena connected with fruit dispersal.

flower pollination, and movement in plants. The
accuracy of the word-painting bears witness to the
author's first-hand observation of many of the pheno-
mena, although, as he points out, except for his

original experiments with the species of -Salvia, the

results of which are not sufficiently advanced to

publish, the facts are taken from well-known sources.

The attribution of arithmetical powers to the Rue
and other such hyperboles mav be regarded as the

expression of a strong imaginative temperament.
The account of the pollination in Orchis pyramidalis

furnishes one of the best examples of the author's

faculty of description.

LETTER 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 0/ Naturb

No notice is taken of anonymous communicalions.]

Unscientific Administration.

In his letter of June =0, Mr. M. D. Hill refers to the

defective education of our schools and universities, and
seems to suggest that it is not the mass of the people

who are to blame for England's isolated position in her

national neglect for science. May I point out that in the

education of our future working classes equally unscientific

ideals still prevail ?

The recent revie\v of Mr. Mair's book in Nature of

June 13 (p. 1471 under the title " Realistic School Mathe-
matics" shows that there is one Government department
which is striving to introduce thoroughly sound and prac-

tical, and therefore scientific, methods of teaching into

this country. But the training colleges in which teachers

for elementary schools are educated at the expense of the

State are tied down, by examination requirements, to

courses which cannot be described otherwise than as use-

less mechanical drudgery, with the result that the student

who obtains the highest class certificate of competency to

teach becomes thoroughly unfitted to appreciate or even
understand such a stimulating book as " .V .School Course
of Mathematics." The children who are taught by such
a teacher w'ill in time become the electors in whose hands
lies the duty of returning, a Conservative or Liberal

Government to power. I'niess the teachers are trained on
more scientific and practical lines, there is little prospect

of any Government being administered scientifically.

One further point may be mentioned. In Germany and I

.\ustria the Government confers titles of honour—Geheimratij
and Hofrat—on professors who have distinguished them-
selves by their researches. In Great Britain it is the

|

universities which confer honorary degrees on prominent
j

politicians. G. H. Bryan.
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I.ONDOX BOTAXIC GARDE.XSA

'X'HIS little work comprises in book form a series
^ of articles contributed to the American journal
of Pharmacy by Mr. P. E. F. Perredes in 1905 and
1906. Written by a pharmaceutical chemist to a
pharmaceutical journal, these papers naturally devote
attention primarily to the relationship of the London
botanic gardens to the art of pharmacy. In tracing
the origin of botanic gardens to the private gardens
of the herbalists of the sixteenth and seventeenth
centuries, the author shows that the cultivation of
medicinal and officinal plants was the fundamental
object kept steadily in view. But recognising that

the modern botanic garden, while not departing from
this original function, has developed other and equally
important features, he has not confined himself ex-

claim to rank as a botanical establishment, but in
view of the close association with it of such men as
Lindley, Bentham, and Fortune, and of the services
rendered to botanical science by the collectors of the
society, such as Don and Douglas, the author rightly
feels that in a comprehensive review the Royal Horti-
cultural Society cannot be ignored. In dealing with
the three London botanic gardens proper, Mr.
Peredes judiciously leaves the reader to form his own
idea of their relative importance. Each is dealt with
separately, from three points of view—historical, func-
tional, and administrative.
From the historical standpoint it may almost be

said that the history of these gardens is the history
of systematic botany in England. In dealing with
their functions, as already remarked, there has been
no attempt at comparison. But the conclusion one

Chelsea Phy

clusively to the pharmaceutical aspect of the London
botanic gardens, but has given in a concise but com-
prehensive manner a review of the work accom-
plished by them in the domain of pure botany and
in the application of the science to technical affairs.

The subject has been treated throughout with a

breadth of view, an insight and a sense of proportion

which have too often been lacking in sketches of this

nature, and the absence of which may be held ac-

countable in a great measure for the vague ideas pre-

valent as to the functions of a botanic garden.

The gardens dealt with are the Chelsea Physic

Garden, the Roval Botanic Gardens, Kew, the Royal
Botanic Society's Garden, and the garden of the

Roval Horticultural Society. The last makes no

'2 of the Publicalionsof the Wellcome
Hill, E.C. Pp. 99, with 31 plaies.

arrives at is that, in inception at least, these respec-

tive botanic gardens were complementary rather than

antagonistic or competitive. While founded on a

common basis, they differed widely in scope, and
though perhaps not dovetailing perfectly, there was
no material overlapping. Thus the deed conveying

the Chelsea Physic Garden to the Society of Apothe-

caries in 1722 stated that the conveyance was made
" that their apprentices and others might better dis-

tinguish good and useful plants from those that bore

resemblance to them, and yet were hurtful, and other

the like good purposes."

The Royal Botanic Society was established, in

1839, on a somewhat wider footing " for the promotion

of botany in all its branches, and its application to

medicine, arts and manufactures, and also for the

formation of extensive botanical and ornamental
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gardens within the immediate vicinity of the metro-
polis." Both were strictly metropolitan institutions,

and both were essentially educational establishments,
differing' only in scope. Various exigencies have at

times modified, and even obscured, their primary
object, but each has, so far as circumstances per-
mitted, devoted itself to educational work. The ex-
tent and value of the services they have rendered, and
continue to render, in this direction are fully detailed
in the work under review.
Kew, on the other hand, can onlv be termed a

London botanic garden in a strictly limited sense. .As

a national institution it has a much wider field, and
its activities are on a correspondingly broader basis.
Unlike the other gardens, it does practically no direct
educational work, but " stands out prominently as a
centre of botanical research, and as the cradle of
botanical enterprise in India and the Colonies."
The principal aspects of Kew work are touched

upon, but the limits of space have compelled the writer
to treat them by way of illustration rather than ex-
haustively. No reference is made to the horticultural
or ornamental side of Kew. While detracting in a
measure from the completeness of the sketch, the
omission is the less to be regretted because of the"
growing tendency on the part of the general public
to regard this feature as fundamental rather than
incidental, and to look upon botanic gardens as
places of recreation rather than as scientific institu-
tions. Mr. Perredes's work, by directing attention
to the conspicuous part that the' London botanic gar-
dens have played in the scientific and material
progress of the nation, should go far towards re-
moving the reproach that our botanic gardens are
better understood and more appreciated abroad than
at home, a reproach which gains point from the fact
that the papers under notice were contributed to an
American journal, and are only available in this
country at second-hand.
The work is well illustrated, and contains a copious

bibliography.

THE NATIONAL PHYSICAL LABORATORY.'
'y HE recent discussion of the affairs of the National
^ Physical Laboratory in Parliament, and the ap-

pointment of a departmental committee of the Trea-
sury to inquire into the working of die laboratory,
with special reference to its alleged " competition with
private establishments," have tended to produce
amongst the nevyspaper-reading public an impression
that the institution was not being carried on satis-
factorily. It may be useful, therefore, to state in a
few words f\-hat is really the position of affairs.
The laboratory was established in iSqcj to serve as an

independent testing authority, and to carry out re-
searches into the properties of materials which, while
necessary for_ the advance of the industries of the
country on scientific lines, are generally too extensive
and laborious to be undertaken by private individuals.
It was not anticipated that it would ever be necessary
to compete with the existing private institutions in the
testing of materials, but nothing in the Royal Society's
scheme on which the laboratory was founded limited
its testing powers. Once it was equipped and staffed,
the desire of industrial firms to have their materials
tested by men who had already made names for them-
selves in the scientific world appears to have led to
much work of this kind being sent to the laboratory,
and it is difficult to see on what grounds it could be

1 The National Physical Laboratory Report for the Year igo6. Pp. 6i.
(Teddlnglon : P.irrott and Asbfield, 1907.)
The National Physical Laboratory—Collected Researches, vol ii Po

I1 + 310. (N.D.)
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refused. Whether it is lo be undertaken in future or
not the Treasury Committee must decide.
With regard to the research work of the laboratory

there can be no two opinions. .\ glance through the
two works under notice is sufficient to show how
well it is fulfilling its task. Dr. Stanton's work on
the resistance of iron and steel to reversals of
stress is supjjlying information urgently needed, and
with Dr. Carpenter's work on the structure of
high-speed tool steel and on the properties of
iron-nickel-manganese-carbon alloys is constituting
the laboratory the authority in this country on the
properties of the materials used bv mechanical en-
gineers. Mr. Paterson's investigations on light

standards and glow lamps, communicated to the
Institution of Electrical Engineers in January, supply
gas and electrical engineers with information of the
greatest value as to the relative merits, or rather de-
merits, of the various standards of light. Mr. Camp-
bell's researches on the properties of the paper and
cellulose used in telephone cables, on insulating mate-
rials suitable for high temperatures, and his hysteresis
research, all bear intimately on the electrical engineer-
ing industry, as does Dr. Caspari's work on gutta-
percha and balata. Dr. Harker's new bench-mark
1710° C. for the melting of platinum will serve as a
starting point for a revision of all our high temperature
melting points, and will introduce precision into a
region in which uncertaintv has been the prevailing
feature. His interesting work on the Kew temperature
scale may lead to Kew methods becoming inter-

national.

The testing work of the observatory department
has increased, and the department appears now to

turn out " hall-marked " men, e.g. Wood, Simpson,
and Gold, as well as " hall-marked " instruments.
Two important discussions, by Dr. Chree, of terres-

trial magnetism and of atmospheric electricity re-

cords, and their relation to meteorological phenomena,
show that there is no likelihood of the reputation of
Kew as a place of research suffering now it has lost its

independence.
The few investigations mentioned above serve as

examples of the work that is being done in the labora-

torv, but they tell nothing of the good influences

exerted by the laboratory through the members of its

staff on the councils and at the meetings of scientific

and technical societies throughout the kingdom.
Although there will always be members of the

public, and even Members of Parliament, who are

unable to understand why any of the nation's money
should be invested outside the circle of " small profits

and quick returns," no one who is anxious that our
country should stand shoulder to shoulder with its

neighbours in the march of scientific and industrial

progress can feel other than gratified that in estab-

lishing the National Phvsical Laboratory we have
taken a step in the right direction.

C. H. L.

I

DR. EDWARD JOHN ROUTH. F.R.S.

BY the death of Dr. Routh on June 7, after a
period of graduallv failing health, a commanding

figure in the recent history of English mathematics
has been removed. Born at Quebec in 183 1, the son
of a distinguished British officer, he was educated
in London at University College .School, and subse-
quently studied mathematics under de Morgan at

University College. He matriculated at Peterhouse
in 1850, but did not drop his London connection, ob-

taining the gold medal in mathematics with the degree
of Master of .Arts in 1853, then a somewhat rare dis-

tinction. At Peterhouse he had Clerk Maxwell, who
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soon after migrated to Trinity, as his rival in the

same year ; while Tail and Steele were undergraduates
of the College, and Lord Kelvin (already Prof. W.
Thomson, of Glasgow) was a junior Fellow.

Not long after taking his degree, in January, 1854,
being senior wrangler, and bracketed with Clerk
Ma.Kwell for the Smith's prizes, he began the career

of tuition of advanced honour men in mathematics,
which was soon to lead to a unique reputation as a
successful teacher. From 185S to iS8S he had, in all,

between 600 and 650 pupils, of whom the great
majority graduated as wranglers, twent\'-seven being
seniors, while forty-one were Smith's prizemen; be-

tween 1S61 and 1885, when he retired from this stren-

uous work at the age of fifty-four, he had all the senior
wranglers as pupils, with but one exception near the

end of the time.' The number of his pupils, which
was for many years about 100, was not at all unpre-
cedented; what was unique was the fact that for all

this time he directed, almost without challenge, most
of the intellectual activity of the elite of the under-
graduate mathematical side of the University. This
herculean task naturally demanded methodical ar-

rangements, and the husbanding of his resources to

the utmost. \Vhat he aimed at was to impart thorough
masterv of the main principles of ascertained know-
ledge over the field of mathematics then cultivated at

Cambridge ; it was clearly out of the question to

stray very far into the regions of nascent science in

which ordered theory gradually evolves itself in re-

sponse to concentrated and specialised effort. He was
in the habit of claiming that this would follow spon-
taneously in the case of the mathematician born, once
he had learnt mastery of the resources of the science

;

while even when it did not follow, the record in the

legal and other professions of persons who had done
well in youth in mathematical studies proved their

supreme value as a deductive mental discipline.

His plan was to take small classes, each of about
ten men selected to run together, and to maintain
an average bv catechetical methods. Those who could
go faster than the average had e.xtra material pro-

vided in the form of manuscript digests for study,

and especially in the institution of a weekly paper of

about a dozen problems, selected from recent examin-
ation papers, or abstracted from memoirs in the home
and foreign mathematical jeurnals. An element of

competition formed a stimulus in answering these

papers, while written solutions were afterwards at

hand for study in cases of failure to unravel them.
Looking back on those times, it might be thought
that there was too much problem and too little sus-

tained theorv; but no one ever accused the standard
of the problems selected of being lower than it ought
to be, while, on the other hand, absence of some sijch

rigid procedure would have rendered quite impossible

that focussing of undergraduate mathematical ac-

tivitv and ambition in one place which was a main
feature of the system. Men with further ambitions
would struggle with Thomson and Tait's " Natural

Philosophy " or with Maxwell's " Electricity," or with
brilliant and stimulating courses of lectures given on
growing special subjects by the more eminent mathe-
matical physicis'? and thus learn that though in youth

masterv mav be .apid, yet at all times invention must
be slow. It was, moreover, thus possible for the abler

men to have time to spare to expand their outlook by

taking up some other branch of knowledge as a re-

laxation from mathematics, or for joining in other

activities of the L'niversity. Nowadays the field

covered by the mathematical instruction ofTered at

Cambridge is vastly wider than would have been con-

ceived as practicable twenty years ago ; but the ques-

1 The-e ani other fact* hav \xm 'aken from a valuable notice in the

Cambrwi^ A-.f.V.i' ^igned W. VV. R. K.

NO. 1965, VOL. 76]

tion is still unsettled how far it is expedient to extend
the preliminary undergraduate course into complex
special theories.

Whatever may be thought as regards Dr. Routh's
views on postponing special research in favour of

thorough preparation, it could not be urged that he
did not himself, notwithstanding his other absorbing
work, set an example of what research might be.

Many of his earlier papers, mainly in the Quarterly

Journal of Mathematics, related to the dynamics of

rigid solids, spinning tops, rolling globes, precession

and nutation, and such like, and were distinguished

by the development of methods relating to moving
systems of coordinate axes, and to the diflerentiation of

vectors such as velocity and momentum with regard
to them. In another connection he applied the kine-

matics of special systems of coordinate a.xes moving
along a curve to problems of curvature and torsion.

The advantages of these methods in difl'erential geo-

metrv have come again into recognition, as may be

seen in such works as Darboux's " Theorie des Sur-

faces." Afterwards, arising out of his researches

on dynamical stability, which will be referred to pre-

sently in more detail, there came a series of papers

in the Proceedings of the London Mathematical
.Society on the propagation of waves and the analysis

of complex vibrations in networks of interlacing

threads and in other such laminar systems, leading up
to a mechanical treatment or illustration of the broad
general theory of harmonic analysis, principal periods,

and related topics.

In the early 'seventies, the question of the possible

explanation of steady, including apparently statical,

relations of material systems by the existence of latent

steady motions, such as the rotations of concealed fly-

wheels or gyrostats attached to the system, was inuch

to the fore. The fundamental problem as regards such

representations is their degree of permanence ; for a

state of motion which falls away, however slowly,

cannot be appealed to in elucidation of secular steadi-

ness of relations. .\t a later stacre the ideas of the

subject were crystallised by Lord Kelvin in his British

.Association address, Montreal, 1S84, entitled " Steps

towards a Kinetic Theory of Matter," and inlater ad-

dresses on cognate topics, mainly reprinted in vol. i.

(Constitution of Matter) of his " Popular Lectures and

.Addresses," culminating in a way in 1897 in his gyro-

static model of a rotationally elastic optical aether.

It is thus not surprising that the .Adams prize sub-

ject at Cambridge for the period 1S75-7, announced

over the signatures of Challis, Clerk Maxwell, and

Stokes, should have been the search for " The
Criterion of Dynamical Stability." This subject

suited Routh's predilections exactly; and his classical

essay, " \ Treatise on the Stability of a Given State

of Motion, particularly Steady Motion," composed, as

he states in the preface, almost entirely during the

year 1876, was the result. The greater part of the

work in the essay is analytical, and is concerned with

the discussion of the nature of the roots of the alge-

braic equation determining the free period of slight

vibration of the dynamical system ; but where it enters

upon the discussion of dynamical principles, such as

the criteria connected with the Energy and the .Action,

the essay moves in a high plane. In particular, the

burning question of how adequately to represent latent,

and, therefore, unknown steady motions, such as those

of concealed flywheels or gyrostats attached to the

system, is solved at a stroke' by "the famous theorem

of the " modified Lagrangian function." It was estab-

lished, in fact, that the presence of concealed steady

motions does not fundamentally alter the standard

mode of analytical specification of dynamical inter-

action developed originally by Lagrange, except in

the one respect that the efTective Lagrangian function
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now involves terms linear in the velocity-components
as well as quadratic terms. The procedure of

Lagrang-e, evolved originally from the side of the
Principle of Action, constituted the science of general
dynamics by eliminating from the problem all variables
the values of which are prescribed in terms of the re-

maining ones by relations of permanent constraint,

thus reducing the dynamical analysis to ihe discussion
of just as many quantities as are required to specify
the state of the system. It gives cause for some sur-

prise that nearly a century elapsed before the correlative

step was taken, namely, the elimination from the ana-
lytical specification ot the system of permanently steady
or cyclic motions, as well as the permanent geometrical
constraints above mentioned. In the hands of the

analysts who treated the subject meanwhile, the re-

quirements of the actual planetary and lunar theories
were perhaps the main aim; it is only recently, and
largely in the hands of the English school, notably
Lord Kelvin and Clerk Ma.Kwell, in later conjunction
with Helmhohz, and building largely on the earlier

work of W. Rowan Hamilton, that the subject of

general dynamics has been welded into an instrument
for the inductive, and in many cases speculative, ex-

ploration of physical processes in general. Anyhow, it

will be evident how fundamental an advance in the
principles of the dynamical interpretation of nature
was involved in Routh's formulation of what he called
the "modified Lagrangian function."
The problem thus solved by Routh with remarkable

simplicity had already been some time in evidence.
In the first edition of Thomson and Tait's " Natural
Philosophy " in 1868, the equations of Lagrange had
been applied in most eflectivc manner to problems of
motions of solids in fluid media, the energy function
involved being determined in terms of the motions of
the solids alone, and the fluid thus being ignored, in

the subsequent work. This procedure was soon chal-
lenged by Kirchhoff, as going beyond the existing con-
ditions of validity of general dynamical theory; and a
special justification for the case of motion in fluids was
given by him on the basis of a Least Action analysis.
Soon afterwards the same difficulty was pressed on
Lord Kelvin independently bv J. Purser, who also
published a justification on more physical lines. This
was, not unlikely, the origin of Lord Kelvin's general
theory of " ignoration of coordinates," first published
in 1879 in the second edition of Thomson and Tait's
work, but which probably existed in manuscript an-
terior to Routh's essay. .\ report was once current
that most of it was worked out in the harbour of
Cherbourg, while his yacht was refitting, and the car-
penters were all the time hammering overhead. This
form of the theory, though more expressly suggested
by the needs of physical dynamics, was less complete
in one respect than Routh's, in that it did not bring
the matter into direct relation with a single character-
istic function (Lagrangian function of Routh, kinetic
potential of Ilelmholtz). but simply obtained and il-

lustrated the equations of motion that arose from the
elimination of the cyclic coordinates that could be thus
ignored.

Later still. Helmholtz, in his studies on monocyclic
and polycyclic kinetic systems, which began in 1884
and culminated in the important memoir on the phy-
sical meaning of the Principle of Least .\ction in vol. c.

(1S86) of CrcUc's Journal, developed the same theory
more in Routh's rlianner, and built round it an exten-
sive discussion of physical phenomena, so that on the
Continent the whole subject is usually coupled with
his name. Shortly before, the work 'of Routh and
Kelvin had already been coordinated with the Prin-
ciple of Action by more than one writer in England.
The most elaborate published result of Dr. Routh's

scientific activity was the " Treatise on the Dynamics
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of a System of Rigid Bodies," which began as a
thorough, though rather diflicult, handbook in one
octavo vohune, but expanded in successive editions in

a manner of which other classical instances readily

occur to mind, until it became a sort of cyclopedia of

the dynamical section of theoretical physics. In the

course of an inquiry some ten years ago as to the

reason whv English mathematical physicists had so

much practical command over the application of their

knowledge, the mode of teaching in Cambridge came
under review; and in particular this book was dis-

covered by Prof. F. Klein, of Gottingen, who made
arrangements for its introduction to the Continental
public in a German translation, containing some brief

valuable annotations such as the wide analytical out-

look at Gottingen suggested. Especially was em-
phasis given to the great extension of the scope 1

'

abstract dynamics above described, with which Routh
name was associated, it is to be hoped permancntl}
Somehow the book does not seem to have attracted

even yet much sustained attention in France.
Until lately. Dr. Routh's presence was a faniiliai

and welcome one to residents in Cambridge. Though
he never sought public positions, his services were in

requisition in many ways, as Senator and Fellow of

the University of London, as member of the Univer-
sity Council at C.unbridge, member of council of Ihi

Royal Society, and in other activities; while he de-

clined more prominent offices more than once. In

society he was bright and attractive though somewhat
retiring, simple, and entirely free from any suggestion
of superiority. The respect and affection which It

inspired in a long succession of disting-uished pupil

found expression on the occasion of his partial with-
drawal from work in 1888, when at a remarkable
gathering of judges, engineers, and men of science,

his portrait by Herkomer was presented to Mrs. Routh,
with many expressions of warm appreciation. Hi-
leisure he employed mainly in mathematical research,

and in the preparation of a series of treatises on sub-
jects of mathematical physics, of which the only criti-

cism to be made is that his wealth of valuable mate-
rial tended to convert them into cyclopedias rather
than text-books. His last public action was
to take the lead in opposition to the proposals for

change in the system of the mathemiitical tripos at

Cambridge. It is possible that he did not fully

reali.se the altered circumstances of the time, and the

insistent claims of other studies ; anyhow, it will be
matter for congratulation if the new arrangement-
work as I'-ell ."ad as smoothly as did the older mathe-
matical tripos during the long period when the prac-
tical direction was mainlv in his hands.

J. L.

PROF. A. S. HERSCHEL. F.R.S.

'T'HE death of Prof. Alexander Stewart Herschel,
-' F.R.S. . on June i8 will be deplored by many

astronomers. Prof. Herschel was born in 1836, and
was the second son of Sir John Herschel. He was
appointed professor of physics at the Durham College
of Science, Newcastle-on-Tyne, in 187 1, and was
honorary professor and governor of the college at the
time of his death, though he left Newcastle about
twenty years ago, and resided with his brother. Col.

John Herschel, F.R.S., at Observatory House,
Slough, which was the home of his renowned
grandfather. Sir William Herschel, and of his father.

Prof. Herschel was elected a Fellow of the Royal
.Astronomical Society in 1867, and of the Royal
.Society in 1884.

Inheriting an illustrious name. Prof. Herschel
also inherited the love for astronomy, the

indomitable perseverance and capacity for work.
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and much of the abihty which dislinj,'uished
his father and grandfather. As a mathematician,
physicist, and observer. Prof. Herschel was \aci\c
l>riiii-cps, and it was fortunate for meteoric astronomy
tliat he devoted himself to its practical and theoretical
investigation. Sir John and Sir William Herschel
had swept the heavens with lartje telescopes in quest
of nebulw, double stars, and other objects, but Prof.
Alexander Herschel appears to have preferred naked-
eye observation to instrumental work. For about half
a century he watched diligently for meteors, and
obtained numerous and valuable results, as past
\'olumes of the Monthly Notices of the Royal
.\>tronomical Society and X.ature fully attest.

-Apart from his observational results Prof. Herschel
accomplished a large amount of important work in

the summation, reduction, and discussion of various
other observations. In conjunction with Mr. R. P.
Greg he formed several extensive catalogues of the
radiant points of shooting stars, and the most im-
portant of these were published in i86S, 1872, and
1874. One of his greatest successes, though it has
been little commented upon, was the prediction made
in tlie Monthly Notices, vol. xxxii., p. 355, of the great
Hielid shower of 1872 November 27. For many years
he compiled the annual reports of the luminous
meteor committee of the British Association, and
contributed, until iSSo, the yearly notes on meteoric
astronomy published in the anniversary number
(February) of the Monthlv Notices.

Prof. Herschel was a voluminous writer, and all

those who enjoyed the pleasure of corresponding with
him will agree that his letters were just as interesting

as they were long. The writer of this notice will

always have reason to be grateful to him for kind
encouragement, advice, and instruction in the earlier

years of his obserxing career. It is not too much
to say that without the deep interest incited by
Prof. Herschel 's letters the meteoric observations
obtained at Bristol during the last thirty-five years may
never have been made.

-As an observer of shooting stars Prof. Herschel was
remarkably accurate, .md he not only recorded their

apparent paths with fidelity, but accompanied his

results with descriptive details marvellous in their

fulness. He computed the real paths of a great many
fireballs and ordinary falling stars, and very ably dis-

cussed the often discordant observations which formed
the basis of these inquiries.

The present writer has often been impressed at the

acumen and sound judgment he displayed in dealing
with difficult materials of this character. Meteoric
astronomv has indeed lost one of its ablest votaries in

Prof. Herschel, and it may truly be said that the

present high position of this branch of science is

due in no small measure to his prolonged and able

researches. W. F. Denning.

NOTES.

A coRRESPONDi-NT recently directed our attention to a

sensational report that certain signals are regularly re-

ceived at one of the Marconi wireless telegraph stations,

and are believed to be communications from Mars or

another planet. As Mars will be in opposition on July 6,

and is well situated for observation in southern observ-

atories, the rumour will probably be extensively circulated

during the next few months. A copy of the report was
sent, therefore, to Mr. Marconi, who has favoured us with

the following reply :
—" There is no truth whatever in the

statement which has been freely published for the last

yrar or two that mysterious signals have been received

al Cape Clear from probably some distant planet.
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There is, in the first place, no wireless telegraph station
at Cape Clear. The stray or vagrant electrical effects

which do manifest themselves from time to time at wire-
less telegraph stations are due to atmospheric discharges

or other natural causes. To attribute this phenomenon
to any such source as is contemplated in these newspapy
reports Is, so far, purely imaginative and idle speculation."

We regret to have to record the death of the well-known
ironmaster, Mr. Thomas Andrews, F.R.S., at Wortley,

near Sheffield, on June 19. Mr. Andrews was born at

Sheffield in 1847, and succeeded his father as proprietor

of the Wortley Iron Works many years ago. He was the

author of numerous papers, chiefly on metallurgical sub-

jects, but his researches were of a varied nature, and
included such widely separated subjects as the composition

of river waters and the strength of railway axles. Of
late years his writings dealt chiefly with the micro-

structure of metals, carrying on work which originated in

.Shcflleld. He was awarded a Telford medal and premium
by the Institution of Civil Engineers in 1884, and was

elected a Fellow of the Royal Society in 1888. He was

also a gold medallist and Bessemer prizeman of the Society

of Engineers, London.

Mr. a. W. Hill, fellow and dean of King's College,

Cambridge, and university lecturer in botany, has been

appointed assistant director of the Royal Gardens, Kew.

Profs. Guido Castelnuovo, of Rome, George William

Hill, of New York, Caniille Jordan, of Paris, and Vito

Volterra, of Rome, have been elected honorary members

of the London Mathematical Society.

A CHARTER of incorporation has been granted by the King

to the Society of Chemical Industry, which was founded in

1881 to promote the application of chemical science to arts

and manufactures.

A committee has been appointed by the President of the

Board of Agriculture and Fisheries to inquire into the

nature of distemper in dogs in Great Britain and the

methods of its infection, and to report whether any, and,

if so, what, preventive or remedial measures, exclusive

of ordinary medical treatment, can with advantage be

taken with respect to it.

A CONFERENCE on the prevention of infant mortality and

the welfare of nursing mothers and suckling infants will

be held at the Town Hall, Pancras Road, N.W., on

July I, at 3.30 p.m., to inaugurate the opening of the

School for Mothers at 6 and 7 Chalton Street, Euston

Road, N.W., the centre of the St. Pancras Mothers'

and Infants' Society. The Mayor of St. Pancras will

welcome the conference, and Lord Robert Cecil will

preside.

On Monday next, July i, at 2.30 (weather permitting),

there will be a display of scientific kites and other aero-

nautical experiments on Chobham Common, Sunningdale,

where the Aeronautical Society will hold the concluding

meeting of the present session. Kites will be displayed

by Mr. W. H. Dines, F.R.S., Mr. C. J. P. Cave, Mr.

S. H. R. Salmon, and Mr. R. M. Balston. Mr. Cave will

send up pilot balloons to determine the rate and direction

of the wind at different heights, and demonstrations of

the method will be given by means of a theodolite specially

made from designs by M. de Quervain. Mr. Cave will

also send up a balloii-soiide carrying self-recording instru-

ments complete, as used by him for the international

aeronautical ascents, which take place on fixed days

simultaneously throughout Europe. Mr. Jos^ Weiss will

perform experiments with model gliders.
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As the result of an extensive correspondence with

inlomologists of various countries of Europe and America,
il has been decided to issue, in the course of this summer,
invitations for an International Congress of Entomology,
to meet in 1908, probably at Brussels. 'I"he purpose of

the congress is the promo'tion of the interests of entom-

''"f!y. -ind therefore of biology in general, bv furthering

cordial cooperation between the entomologists of different

countries, and by stimulating research and directing it

into channels where it may be most fruitful or where
special research is most needed. Questions of applied

entomology will likewise be dealt with in lectures and
discussions, the large experience of devotees to pure
entomology being applicable, with profit, to economic and
hygienic entomology. Entomologists arc cordially invited

lo advise and assist in the organisation of the congress.
All communications, until further notice, should be
addressed to Dr. K. Jordan. Zoological Museum, Tring
(Hens).

The fifth annual meeting of the South African Associ-
ation fur the Advancement of Science will be held in Natal
on July 10-17 """xt under the presidency of Dr. James
Hyslop, D.S.O. The first part of the meeting, from
July 10 to July 13, will be held at Pietermaritzburg, and
the second part at Durban. The council of the association
has revised the arrangement of the sections. Section A,
the president of which this year is Mr. E. Nevill, com-
prises mathematics, physics, astronomy, meteorology,
geodesy, and geography. Sections B and C, including
chemistry, metallurgy, mineralogy and geology, engineer-
ing, mining, and architecture, will be presided over by
Mr. Calhcart W. Methven. The president of Section D,
Mr. H. Watkins Pitchford, will take the chair at meet-
ings concerned with botany, zoology, agriculture and
forestry, bacti riology, physiology, and hygiene. Mr. R. D.
Clark is ihe president of Sections E and F, before which
p.-ipers will be read on education, philology, psychology,
history, arch;eology, economics and statistics, sociology,
anthropology and ethnology. It will be remembered that,
in connection with the .South African medal and fund, the
council of the British Association adopted a resolution
" that, in accordance with the wishes of the subscribers,
the South African Medal Kund be vested in the names of
the trustees appointed by the South African A.ssociation
for the Advancement of Science; and that the dies for the
medal be transferred to the association, to which in its
corporate capacity the administration of the fund and the
award of the medal shall be and is hereby entrusted under
the conditions specified in the reporl of the medal com-
mittee." The council of the .South African Association
accepted with high appreciation the olTer made by the
British Association, and undertook the award of the medal
and fund in accordance with the terms of the conveyance.
The fund, amounting to I37()^, has been invested, and
rules for the award of the medal and fund are being framed
and will be dealt with at the forthcoming meeting. It is in-

tended that the first award shall be made at the 1908 meet-
ing of Ihe association. The assistant general secretaries are
Mr. E. Hope Jones for Cape Colony and Rhodesia, and
Mr. Fred Rowland for the Transvaal, Orange River
Colony and Natal. They may be addressed at P.O. Box
•497, Cape Town.

The first part of a new serial, Uecords of the Canter-
bury Museum (N.Z.), is devoted to a list of New Zealand
fishes, by Mr. E. R. Waite. based on the one in the late

Captain Button's " Index Fauna Nov:e Zealandi.-v,"" but
containing references to the original descriptions.
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.\RrRLES on the fresh-water bryozoans of the country

and the plankton of the coast—the former by Dr. A. Oka
and the latter by Mr. K. Okamura—are included in the

latest issue (vol. vi., part li.) of Annotatioiies Zoologicae

Japonenses,

No. 10 of the Indian Forest Bulletin is devoted lo an

account, by Mr. E. P. .Stebbing, of the ravages inflicted

by a longicorn beetle (liulocera rubus) on fig-trees in

Baluchistan. The beetles made their appearance two
years ago in a garden in the Duki district noted for the

size of its fig-trees, on which they have inflicted very

serious injuries. It is hoped, however, that by the use of

suitable remedies the plague will shortly be stayed.

According to the annual report for the year 1906, the

Zoological Society of Philadelphia is in a rather unsatis-

factory financial condition, owing to the increased cost of

almost everything connected with the upkeep of Ihe

menagerie. The result is an account overdrawn by nearly

3000 dollars. Neither have animals been acquired so

rapidly as usual, very few new to the collection having

been added during the year.

Despite the plelhora of popular ornithological literature,

there seems certainly room for a journal devoted lo the

purpose of recording recent additions to our knowledge

of the birds on the British list. This gap is to be sup-

plied by British Birds; an Illustrated Magazine devoted

to the Birds on the British List, of which the first (June)

number is now before us. Edited by Mr. H. F. VVitherby.

with the assistance of Mr. \V. P. Pycraft, the magazine is

to be published monthly by Witherby and Co. at the price

of one shilling. The frontispiece to the first part is an

e.xquisite photograph of an osprey descending on its nest,

the most important article in this issue being one in which

Mr. Howard Saunders enumerates the species added to the

British list since 1899.

In the May number of the Quarterly Journal of Micro-

scopical Science Miss Georgina Sweet, of Melbourne, con-

tinues • her elaborate account of the anatomy of the

marsupial mole (:Vo/oryc/cs typhlops), dealing in this

instance with the structure of the skin, hair, and re-

productive organs. In examining the structure of the skin

of the head, certain curious modified groups of cells with

a more or less definite arrangement were detected, and

similar cells were also found to exist in a modified patch

of skin on the rump as well as in the region of the pouch.

.\lthough direct proof of the existence of nervous func-

tion is lacking, it .seems probable that these modified

cells represent some form of tactile sense-organ, which

would obviously be of very considerable use to a blind

burrowing creature like Notoryctes. It is unfortunate that

at present nothing is known with regard to the embryology

and development of this remarkable animal.

To the first part of vol. xvi. of Anales Mus. Nat. Buenos

Aires Dr. F. Ameghino contributes four interesting plates

in which skeletons of the extinct Hippidium and

Machserodus (Smilodon) of Argentina are respectively con-

trasted with those of the modern horse and tiger. In its

huge skull and short limbs the extinct horse presents a

remarkable contrast to its existing representative. It may
be added that, through the kind offices of Dr. Ameghino,

plaster reproductions of the skeletons of the two extinct

species are now exhibited in the British Museum (Natural

History). In a second paper in the same issue the? author

records the exisltnce of what he regards as rudimentary

horns in certain members of the toxodont group. In one

instance (Trigodon) the rudiment takes the form of a low

I
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nipdian frontal boss, compared by Us describer to that of

thp Old World Elasmothfriimi, but in a skull figured under
the name of Ceratoxodon there appear to be at least four

pairs of smaller promini-nces.

The fifth annual report of the Rhodesia Museum
(Bulawayo, 1907) shows that the accessions to the museum
in 1906 exceeded in importance those of any previous year,

and that the number of visitors was 2292. A considerable

number of interesting minerals and rocks were examined
during the year, the number of identifications made for

prospectors having been exceptionally large. Gem-stones
were especially in evidence. For the guidance of pro-

spectors, an able essay on the mineral wealth of Rhodesia
has been written by the curator, Mr. F. P. Mennell, and

is appended to the report. With the appointment of Mr.
E. C. Chubb, of the British Museum (Natural History),

as an additional member of the staff to take charge of the

zoological department, the activity of the museum cannot

fail to be increased in various directions.

Of the various branchfs of work undertaken by the

Liverpool Institute of Tropical Research, the most pro-

ductive and useful have been the missions abroad, especially

the two expeditions to West Africa, where the represent-

atives of the institute had the opportunity of noting con-

ditions and resources, and brought away valuable collec-

tions. The results are summarised by the director,

\"iscount Mountmorres, in the fourth number of the

Quarterly Journal issued by the institute. In the same
number Dr. D. Spence communicates an account of two
substances prepared from the resin of Ficus VogeXii, lead-

ing to the conclusion that the resinous products are closely

related to caoutchouc, and Mr. R. Newstead discusses three

types of weevils that are found in West African grain, and

the suggested methods of destruction.

A P.^MPHLET has been received in which the author, Mr.

P. Frazer, describes experiments undertaken with the view

of tracing the sources of injury to vegetation in the neigh-

bourhood of manufacturing works. The results are in

accord with former,investigations, that the poisonous effects

are produced chiefly by oxides of sulphur coming into direct

contact with the leaves of plants, while the acids perco-

lating into the soil do not injure the roots. A full biblio-

graphy is appended to the paper, which was read in April

at the New York meeting of the American Institute of

Mining Engineers.

It has been observed that when potato plants are grown
in a very moist atmosphere, swellings or intumescences

often develop on the leaves. An account of experiments

undertaken by Miss E. Douglas to examine their origin

and discover the causes regulating their production w'as

published in the Botanical . Gazette (.April). The - in-

tumescences are due to the growth of the cells, generally

the palisade cells of the mesophyll, that elongate and
divide until they break through the epidermal layer. The
experiments indicate that the growth is the result of an

n.bnormal state of turgescence when more water is absorbed

than can be transpired or used in normal growth, and this

is probably caused by the accumulation of osmotically

active glucose.

The twentieth volume of the Journal of the College of

Science, Tokio University, is devoted to an enumeration

of flowering plants and ferns from Formosa, compiled by

Prof. J. Matsumara and Mr. B. Hayata. The compila-

tion is based on specimens collected by several Japanese
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botanists who have toured through the island, their routes

being shown upon an accompanying map. The number of

new species is not very great, and the majority are figured

in the excellent plates appended. Under Spiraea pnini-

folia, a plant that with double flowers is common in

Japan, the authors describe a single-flowered plant, and

mention that it is the first they have seen. A new order,

Alniphyllaceee, is proposed for a plant receiving the name
of Ahiiphyllum pterospcrnium, that bears strong affinities

both to the .Styraceje and Ericaceas.

Some admirably planned and instructive investigations

carried out by Mr. W. J. Cudworth and Mr. Wilson

Worsdell on the North-Eastern Railway are described in

Engineering of June 14. The object of the investigations,

which have extended over fourteen years, was to ascertain

the cause of the inequalities which from time to time

develop on the surface of rails. The results, though not

conclusive, are stimulating. They show that the structure

of the metal Is an important factor in the wear and tear

of rails, the difference in structure being probably due to

the varying conditions of temperature and the different

speeds at which the rails are rolled. The hard knobs

which develop in the course of usage on all lines may be

produced by mechanical action due to vibration when the

wheels are passing over the rails.

The first report of the Royal Commission on Mines has

been issued (Cd. 3548, price is. 3d.). The Royal Com-
mission, of which Lord Monksvvell is chairman, was

appointed on June 6, 1906, to consider questions concern-

ing the health and safety of miners. The present report,

which covers fifty-two pages, is devoted to the use of

breathing appliances. The Commissioners do not suggest

that the use of such appliances, the compulsory provision

of which would not be justified at present, is likely to lead

to any considerable decrease in the number of lives lost by

explosions. Apart from actual rescue work, they may,

how^ever, be of great service in making it possible to deal

with underground fires safely and effectively. The use of

breathing appliances is not unattended by risks, but such

risks can be reduced to a minimum by a proper system of

training, which could be provided by the establishment of

central rescue stations. .Appended to the report are reports

on breathing apparatus, by Dr. Boycott ; on colliery fires,

bv a committee of the South Yorkshire Coalowners'

.Association ; on rescue apparatus, by a committee of the

Fife and Clackmannan Coalowners' Association ; and on

breathing apparatus, by a French commission. For educa-

tional purposes the value of the report is enhanced by the

accompanying detailed drawings of the pneumatogen, the

Draeger, the Shamrock, the improved Fleuss, the Weg,

and the Aerolith apparatus.

Prof. Han.s presented a treatise on the daily range of

temperature in the tropical regions of Asia and -Australia

to the Vienna Academy on April 25, being the conclusion

of a laborious discussion of the daily range of temperature

in the tropics. The principal object of the treatise in

question was to obtain corrections for reducing to the true

daily mean the means obtained from combinations of

observations at various hours. The author finds that the

best mean is obtained from the readings at (7-1-2-f g-t-g) : 4

both for coast and inland stations, and that the mean
obtained from the readings of the maximum and minimum
thermometers, which is most usually adopted, is, except

for higher latitudes, the worst that can be employed

;

a mean obtained from even two fixed hours daily would

be more satlsfactorv than the mean of the daily extremes.
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The mean and exlrcnie meteorological values for twenlv-

five stations in the British Empire during the year 1905

are given in Symons's Meteorological Magazine for May.

So far as these stations are concerned, the following high

shade temperatures were recorded :—Calcutta, iob°i

(June); Madras, io7°q (May); Melbourne and Coolgardie

(West Australia), io8°-5 (January) ; Adelaide, i09°-7

(January). The lowest readings were :—Fredericton (New
Brunswick), —33°.5, Winnipeg, — 39°-i, Dawson, — 50°-5

(all in January) ; the latter station had the lowest mean
temperature (25°2). Coolgardie had the highest tempera-

ture in the sun's rays, i78°-8, the lowest mean humidity,

52 per cent., and least rainfall, 7-86 inches. The greatest

rainfall, 77-89 inches, was at Grenada, and the dampest
station was London, 83 per cent. .Similar valuable tables

have been published monthly for more than twenty-five

years, but it must be clearly understood that these few
widely scattered stations are quite insufficient to give a

complete conspectus of the climate of the vast area in-

cluded in the British Empire.

The new method of lighting which h.is recentiv been
installed in the courtyard of the Savoy Hotel is creating

much interest, and is, we believe, the first installation of

this particular system in this country. The system is the

result of years of experimenting, and the results are now
given by Mr. D. McFarlane Moore in his paper recently

read before the American Institution of Electrical

Engineers. The chief feature of the system is the auto-
matic valve, which admits the exact quantity of air or

gas required to prevent the violent spasmodic flickering

due to the higher degree of vacuum in the tube causing
a higher resistance, and which up to the present has
prevented a perfect vacuum-tube lighting being placed on
the market. The important points about the valve are its

simplicity and its automatic action. The valve admits
the air required about once a minute, and by changing
the nature of the gas admitted the colour of the light can
be arranged as required. The main objection to the system
appears to be that a high pressure is required

; consequently
each tube must at the ends be led into a transformer. We
should also like to know more about the initial cost of
the installation, the length of life of the tube, efficiency,

&c., than we are told by Mr. Moore in his paper. If the
matters mentioned above are satisfactory in comparison
with the present costs and eflflciency of modern forms of
lighting, the new system should prove of value for large
shops, studios, and art galleries, where it is essential to
have the lighting as near as possible to daylight. Further
developments will be watched with interest, but fuller
figures relating to tests will be required before the system
can be considered seriouslv.

From Messrs. Hiiger, Ltd., we have received a copy of
their newly published "List A," in which many well-
designed spectroscopes and pieces of spectroscopic apparatus
are described and illustrated. The Hiiger wave-length
spectrometer may now be had fitted with a camera of
21 inches focal length at an additional charge of 6/. 10s.

Spectroscopists will be interested, too, in the new series
of six spectrographs—three of which arc fitted with ultra-
violet glass and three with quartz prisms and lenses

—

especially designed to give, with a short exposure, the
whole length of spectrum, in good definition throughout,
on a flat plate, and to be in permanent adjustment. The
excellent results obtainable with these spectroscopes are
illustrated by an enlarged copy of the spectrum of copper

extending from K 57.S2 to \ 2160, which we have examined.
This was taken w-ith a quartz spectrograph having two

NO. 1965, VOL. 76J

30° prisms and lenses of 8" focus, the distance from

A. 6000 to A 2160 on the original negative being 60 mm.
(2I"), price 21J. los. The Michelson interferometer, read-

ing to one ten-thousandth of a millimetre, is a fine instru-

ment at the moderate price of 35/., as is also the Jamin
refractometer at 17/. 10s. Messrs. Hiiger also make a

speciality of the strips of plane parallel glass for the

Lummer and Gehrcke parallel-plate spectroscope. The
prices range from 10/. for a plate 100x30x10 mm. to

39!. for one measuring 300X40x10 mm.

" What is Genius? " (" Che cosa k il genio? ") is the

title of a small book by .Molfo Padovan (Milan : U. Hoepli,

1907, second edition). The author discusses examples of

genius among artists, poets, philosophers, and others ; he

distinguishes between genius and talent, and strongly

advocates the view that genius is to be regarded as a

healthy or physiological rather than a morbid or patho-

logical quality. In this way he is led to the definition

on the cover of the book : "a physiological state of

exquisite and exceptional nervous sensibility."

Dr. Paul and Tatina Ehrenfest revive interest in the

statistical problems of the kinetic theory in their paper on

two of the objections to Boltzmann's minimum theorem in

the Physikalisclw Zeitschrift (May). They deal, first,

with Loschmidt's objection, based on the consideration of

reversal of the motion, according to which for every

possible direct motion there exists a possible reversed

motion, and, secondly, with Zermelo's objection, based on
the quasi-periodicity of the motion of a system of gas-

molecules. The authors claim to h.ave overcome these

objections by showing that a state in which Boltzmann's

function increases is statistically enormously improbable.

It would, however, seem to follow, according to this view,

that the existence of irreversible molecular phenomena
must be regarded as due to the assumed preexistence of

enormously improbable initial conditions.

Part vi. of " G. A. Fothergill's Sketch Book," which
is published by Mr. James Dodds, of Darlington, con-

tinues the " History of Cleasby in Yorkshire, with

Biography and Portraits of John Rotinson, D.D., The
Last Statesman-Bishop (1650 to 1723) ; and numerous
Sketches of Rlaekwell Grange and Thornton Hall,

Darlington, &c." Some good sketches of sundials are in-

cluded in the part before us.

A LF.CTURE appreciative of the work and influence of the

late Mr. Herbert .Spencer, delivered by Prof. August

Stadler in the Zurich Tow-n Hall on December 6, iqo6.

has been published in pamphlet form by Mr. A. Muller.

Zurich.

DivisiONAL-voLVME ii. of " Practical Coal Mining," the

first divisional-volume of which was reviewed in Nature
of May 23 (p. 77), has just been published by the Gresham

Publishing Co. The volume contains a continuation of

section iv., on shaft-sinking, by Prof. Henry Louis;

section v., on breaking ground, by Mr. H. F. Bulman

;

and section vi., on methods of working and timbering, by

Prof. E. H. Robertson. We propose to defer any further

notice of the work until the whole of the volumes have

been issued.

We have received from the proprietors of the periodical

called the Young Citizen (12 Salisbury Square, B.C.) a

case containing twenty-four paper butterflies, pinned and

outspread to resemble real specimens. They are, we

believe, copied from a well-known work on the subject,

and at a considerable distance might pass muster, but we

Jl
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regret that we are unable to speak favourably of the

scheme. The palpi are clumsily represented, but the speci-

mens show no trace of legs, proboscis, or even antennae,

the last deficiency being the most serious and inexcusable

of all, especially as they could easily have been imitated

in fine wire. We cannot suppose that so incomplete a

design can have been executed by, or even submitted to,

anyone wilh the slightest knowledge of entomology. The

colouring is fairly good, though in the case of some of

the xvhite butterflies it has too greenish a shade.

The annual report of the Board of Scientific ."Advice for

India for the year 1905-6 has reached us. It will be

remembered that the Board is a central authority for the

coordination of official scientific inquiry, and the object

it has in view is the distribution of the work of research

to the best advantage, the prevention of dissipation of

energy by the useless duplication of inquiries, and its mis-

direction by a lack of inter-departmental cooperation. The
Board by its advice also aids the Government of India

in prosecuting practical research into questions of economic

or applied science. During 1906 the Board appears to

have held two meetings only, one at Simla in May and

the other in December at Calcutta. The greater part of

the report, which runs to nearly 200 pages, is made up

of contributions by distinguished specialists on scientific

work in various directions accomplished in India during

the \'ear under review.

IS-

IS-

20.

24.

Moon occults 33 Piscium

OVR ASTRONOMICAL COLUMN.
Astronomical Occurrences in July :

—

July 3. 8h. Uranus in opposition to the Sun.

6. 3h. Mars in opposition to the Sun.

7. 7h. Vesta in conjunction with Moon (Vesta o' 15' S.).

8. I2h. 29m. Minimum of Algol (/3 Persei).

:o. 3h. 7m, Sun eclipsed, invisible at Greenwich.

II. 9h. iSm. Minimum of Algol (|8 Persei).

Saturn's Ring. Major axis =42"'li, Minor =l"72.
I9h. Tupiter in conjunction with the Sun.

lib. 58ni. to I2h. 57m. Moon occults B Librae

(mag. 4-3).

Partial eclipse of the Mron.
I3h. 59m. First contact with the penumbra.
i6h. 22m. Middle of the eclipse.

iSh. 46m. Last contact with the penumbra.
Magnitude of the eclipse = 0620.
At i6h. lom. the Moon sets at Greenwich.

27-31. Meteors numerous from Aquarius and Perseus.

28. Ilh. lom. to t2h. 14m. Moon occults 30 Piscium

(mag. 4.7).

,, I3h. 4m. to I4h. 6m
(mag. 4-6).

iih. 23m. to iih. 55m. Moon occults 20 Ceti

(mag. 4-9).
^ ,

loh. 40m. to Ilh. iSm. Moon occults 4- Ceti

(mag. 4-3).

Comet igo7d (D.^niel).—The following sot of elements

and ephenieris for comet i9o7<i have been computed by

Dr. E. Stromgren, and appear in Circular No. 98 of the

Kiel Centralstelle :

—

T=I907 Sept. 2 0105 (Berlin M.T.

)

00 = 241 59-04 "j

n = i43 41 '99 hi907'0
i= 6 14-81 J

log</ = o-ii436

Ephemcris i2h. M.T. Berlin.

igoy a 5 Brightness

June 24 ... 031-3 ... -h 2 25-9 ... 1-37

,, 28 ... o 44-1 ... -f 3 27-2 ... 1-54

July 2 ... o 57-4 ... +4. 29-0 ... 1-73

The brightness at the time of discovery, given as equal

ii mag. ii-o, is taken as unity. .As will be seen from
ilio above, the comet is brightening considerably, and is

29.

31-

travelling through Pisces, towards Aries, just south of the
ecliptic. At present it rises above the eastern horizon
about midnight.

Observations by Prof. Hartwig on June 15 gave the
magnitude as 9-5, the diameter as 2'. and the magnitude
of the nucleus as 100.

A Large Sun-spot.—One of the most marked features
of the present year has been the large number of sun-
spot groups of sufficient magnitude to be seen witff the
naked eye ; according to the Greenwich report, fourteen
such groups had been seen on the solar disc up to May 10.

The accompanying photograph, taken at 2h. 30m' on
June 21, shows the group of spots which appeared on
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the eastern limb on Thursday, June 13, and for several

days was quite an easv naked-eye object. The latitude

of the group was about 17° S., and, as may be seen

from the reproduction, its extreme length was about one-

tenth of the solar diameter, or about 85,000 miles. The
shape of the principal umbra changed considerably during

the spot's progress across the disc.

The V.\rhbilitv of .\stekoids.—A striking photograph,

illustrating apparently rapid changes of brightness in an

asteroid, "accompanies a paper on the subject published

by Mr. Joel Metcalf, of Taunton (Mass.), in No. 4, vol.

.x'xv. (p. 264, May), of the .Istrophysical Journal. The

original negative vvas produced by making two exposures

of 'equal duration on the same plate, the camera being

guided so that the asteroid images are round and the

linages of the surrounding stars .are shown as trails. The

similarity of the two star trails for each star is evidence

that the rating of the clock and the atmospheric con-

ditions were constant throughout, and yet there is a

marked diflerence in the size and density of the linages

of the asteroid—in this case igo6 WE. This plate was

taken on November b, 1900, and the two exposures had

thirty-five minutes each, with an interval of a minute

between them ; therefore the asteroid appears to have

changed considerably in magnitude during an interval of

one hour eleven minutes.

Comet 19071: (Gi.\cobim).—.\ set of elements and a

daily ephemeris extending to July 11 are given for

comet u)07c bv Dr. Stromgren in No. 4183 (p. 128.

June 14) of the .islronomische Nachrichtcu. Prof.

Millosevich, .at Rome, found this a difficult object to

observe with the 3S cm. (15 inches) telescope, and. accord-

ing to the ephemeris, it is decreasing in brightness.
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THE ENGINEERING CONFERENCE.

THE fourth engineering conference of the Institution of

Civil Engineers commenced on the morning of

Wednesday, June 19, when an opening address was

delivered by Sir Alexander B. W. Kennedy, F.R.S., the

president of the institution. In the course of his remarks,

the president referred to the essential catholicity of the

aims of the institution. All and every department of

industrial activity which can possibly be covered by the

name engineering fell within the ken and interest of the

institution. In spite of the very extended ground covered

by the subjects of the sections, members of the Institution

of Civil Engineers alone had been invited to take part.

It was not necessary to go beyond the borders of the

institution to find men, not only interested, but dis-

tinguished, in every department of engineering. The

president emphasised the unity rather than the diversity

of their work, and expressed the hope that members would

not confine their interest and presence to those sections

only with the business of which their every-day work was

concerned. In conclusion, the president explained that the

papers to be read w^ere notes, intended merely to open and

^timulate discussion.

The members then separated into the various sections.

The discussions occupied the morning of Wednesday,

Thursday, and Friday. The limitations of space permit of

brief notices only of the more important matters dealt with.

Section I., Jiaihvays. Chairman, Mr. W. R. Galbraith.

A discussion on the chemical composition of steel rails

was opened by Mr. C. P. Sandberg, who described the

effects of phosphorus, sulphur, manganese, silicon, and

carbon. Mr. W. Willox stated that certain rails on the

Metropolitan Railway had worn out in five months only ;

the Sandberg rail, he thought, would reduce the trouble

considerably. In this type of rail the silicon is added in

the form of silico-spiegel or ferro-silicon, which gives better

results than silicon left in the steel from pig-iron during

the conversion.

The subject of reinforced concrete for railway structures

was introduced by Dr. C. A. Harrison. Evidence was
sought of the ability of this form of construction to resist

the fatigue and stress of railway traffic, and also as to

whether the metal reinforcement is not liable to corrosion.

Mr. W. Bell gave information regarding a building in ferro-

concrete erected under his supervision for the North-

Eastern Railway. He considered this building to be

satisfactory, and found that, in places where it had been

necessary to cut the concrete, the metal bars were clean

and bright.

The use of a bituminous preparation in preference to

paint wherever possible was advocated by Mr. B. Blount

as being the best means of preserving iron and steel work.

Mr. H. R. A. Mallock, F.R.S., contributed a note on

the action between the wheel and the rail, in which he

calculated from theoretical grounds that the wear on rails

having a two-minute service for twelve hours a day would

amount to 26 inches per year, a result which might be

altogether avoided by somewhat increasing the tread.

Mr. W. Dawson described a system of audible signalling

which has been experimented on by the Great Western
Railway. The danger signal is given to the driver by

means of a small steam whistle fixed to the cab of the

engine, actuated by a fixed bar bolted to the sleepers.

The fixed bar is electrified when it is desired to give the
" all right " signal, and then has the effect of ringing a

bell on the engine. Colonel Yorke expressed the import-

ance attached by the Board of Trade to such apparatus,

but stated that his department would insist on absolute

trustworthiness before sanctioning its use.

In speaking on light-railway policy. Sir A. B. W.
Kennedy thought that, in view of the development of

motor traction, light railways had nearly reached their

termination in this country, excepting in special cases.

Section II., Harbours, Docks, and Canals. Chairman,
Sir William Matthews, K.C.M.G.
Lord Pirrie contributed a paper on harbour and dock

requirements as affected by the development of shipping.

In his opinion, finality in the size of ships had not yet

been reached. The desire for greater economy and also

passengers' wishes for greater comfort and luxury would
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lead to further developments. Owing, however, to exist-

ing conditions as regards dock accommodation and depth

of channels, shipbuilders had been forced into increasing

the length rather than the breadth or draught.

Ferro-concrete and reinforced concrete structures were

also discussed in this section. Mr. C. S. Meik gave

evidence of the strength and durability of the ferro-concreto

pier at Purfleet on the Thames. Questions of dock equip-

ment, dredging, and electric and hydraulic power for

working dock machinery were dealt with. Mr. W. W.
Squire considered that the tendency tow^ards the extended

use of electric appliances w-as on the increase.

Section III., Machinery. Chairman, Prof. W. C.

Unwin, F.R.S.
The business of this section opened with a valuable

and interesting discussion on the relative merits of turbines

as applied to marine propulsion and of reciprocating

engines. The princip.al point raised was the relative coal

and steam consumptions. The Hon. C. -A. Parsons stated

that in war vessels the consumption has now been brought

to substantially the same figure as with reciprocating

engines, and that in pleasure steamers the turbine now
showed an efficiency 5 per cent, to 15 per cent, superior to

similar vessels having triple-expansion reciprocating

engines. Sir Wm. White and .Sir John Durston con-

tributed to the discussion. Mr. Gerald Stoney referred to

the great efliciency of the low-pressure steam turbine, and
quoted instances of the successful application on land of

such turbines working with the exhaust steam discharged

from reciprocating engines, which steam would otherwise

be wasted owing to the inability of reciprocating engines

to deal economically with steam at very low pressures.

Mr. Parsons was of the opinion that future development
for slow-speed vessels such as cargo steamers w^ould be

in the direction of a combination of reciprocating engines

for the high-pressure part of the expansion and of turbines

to deal with the low-pressure part. He estimated that such
an arrangement would show an improvement in coal con-

sumption of about 12 per cent, over quadruple-expansion
reciprocating engines, and from 15 per cent, to 20 per cent.

over the best triple-expansion engines.

Other subjects discussed in this section were precision

grinding, machine-tool design as affected by the use of

high-speed cutting tools, the use of pneumatic tools,

reciprocating air-compressors, and turbo-compressors for

high pressures. The last subject was introduced by Prof.

A. Rateau, of Paris, who described his recent work in

the . development of turbo-compressors. He specially

directed attention to one of his machines (which consists

essentially of a reversed steam turbine) placed in the

mines at Bethune, which compresses the air to 6 and
even 7 atmospheres, and has the further interesting

feature of being driven by a steam turbine utilising the

exhaust steam from one of the winding engines. The
efficiency of turbo-compressors is about of the same order

as piston compressors. Turbo-compressors have the

advantages of simplicity of parts and the capability of

being directly connected to high-speed motors.

Section I v., Mining and MctuUurgy. Cliairman, Mr.

John Strain.

This section opened with a discussion on problems of

the Witwatersrand goldfields, introduced by Mr. G. A.

Denny. Questions of labour difficulties and machinery
were dealt with. Shaft-sinking and shafts for deep wind-
ing were also discussed. Recent applications of the

Poetsch freezing method of shaft sinking in the Durham
coalfield were described by Mr. H. Louis. .Arrangements

of colliery surface works were described by Mr. E. M.
Hann. Mr. J. E. Stead, F.R.S., introduced the subject

of segregation in steel, and illustrated his remarks by
reference to etched specimens. The causes of segregation

and its effect on the mechanical properties were fully

dealt with. Mr. B. Blount conlribuled a paper on
electro-metallurgy, dealing with the present state of the

industry and the possibililies of its application to

the manufacture of steel. The subject of the educatio!?

of students of mining and metallurgy was intro-

duced by Mr. W. Rowley, who described the

methods adopted in the W'est Riding of Yorkshire. Mr.

Rowley severely criticised the present Government examin-

ation for certificates of competency, an examination which.
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he said, could be passed by men who have not that

acquaintance with scientific principles which is desirable..

The papers have often been so stereotyped that corre-

spondence and other methods of cramming only arc needed
to enable a man to pass. The composition of the board
of examiners had often been characterised by conspicuous
absence of men qualified b}' scientific training and know-
ledge to examine candidates, however eminent might bo
their position in particular branches of the mining pro-

fession. Mr. Rowley emphasised his opinion that a solid

foundation of a broad and liberal education was essential

to the student prior to his course in applied science.

Scilioii v.. Shipbuilding. Chairman, Dr. F. Elgar,

F.R..S.

.A joint discussion with Section II. on harbour and dock
requirements opened the work of this section. A very
important discussion on the uses of high-tensile steel was
opened by three papers contributed by Mr. .'\. E. Seaton,

Mr. A. F. Yarrow, and Mr. E. W'. De Rusett. High-
tensile steel for structural work may be described as steel

having an ultimate tensile strength of about 40 tons per
square inch. In the Forth Bridge such steel was used in

compression only ; Mr. Seaton was of the opinion that

to-day there need be no hesitation in using it under tension.

By use of this material it Is possible to reduce largely the

weight of a given structure. Recently the huge Cunard
ships have been constructed so as to withstand the heavy
expected stresses by the free use of the high-tensile steel

of Spencer and Colyillc. Mr. Yarrow quoted the present
Admiralty practice of steel of 37 Ions to 43 tons per

square inch with specified minimum elongations in

S inches. In his own practice a considerable reduction of

dead weight had been effected by the use of high-tensile

steel. Mr. E. W. De Rusett gave information as to the

use of high-tensile steel in the construction of the

Matirelania. By instruction of the authorities of Lloyd's
Registry, rivets of mild Ingot steel were adopted. The
rivet holes in plates less than J inch thick were punched
i inch under size and riniered out. This method was
found not to interfere with the strength of the joints.

Rivet holes in plates more than J inch thick were drilled.

Sir \Vm. White recommended for the proper use of high-
tensile ,^teel (a) thorough testing in the makers' works

;

(h) proper treatment of the material (as regards heating,

&c.) in the shipbuilders' yards : (c) structural arrangements
suitable for the new material. He was of the opinion
that both mild steel and high-tensile steel can be success-

fully used in the same structure. Rivets of quality agree-

ing with the material of the plates should be employed,
and such was the practice of the Admiralty. Sir P. Watts
said that high-tensile steel rivets were at present used
successfully in the Service. Mr. Colville gave the results

of the experience of the Steel Co. of Scotland on the

manufacture of high-tensile steel. Mr. Ritchie, of Park-
head F'orge, quoted the case of a steam boiler of high-
tensile steel working at 500 lb. per square inch pressure.

Mr. Thearle, of Lloyd's, spoke of the necessity for avoid-

ing improper heat treatment of high-tensile steel rivets.

Other subjects dealt with in this section were structural

details of cargo steamers, arrangements for working cargo,

high-speed vessels, modern applications of superheating,
and the welding of structural materials in place. In the

last, methods of electric welding, welding by the oxy-
hydrogen and oxyacetylene flames, and welding by the

use of thermit were discussed.

Section VI., Waterworks, Sewerage, and Gasworks.
Cliairman, Sir George Thomas Livesey.
The first paper read in this section was on the com-

parative cost of pumping by steam, internal combustion
engines, and electricity, based on actual working. The
authors, Messrs. Charles Hawksley and Henry Davey,
made out a strong case In favour of direct pumping by
steam engines. Speakers in the discussion disagreed with
certain figures given in the paper. Thus the authors give

I lb. of oil per B.H.P. generally for oil engines, but the

Diesel oil engine has a guaranteed consumption of 04 lb.

of oil per B.H.P. ;
1-75" lb. of coal per B.H.P. for gas

engines is stated in the paper to be the engine-maker's
estimate, but 1-25 lb. would be nearer. Electric current
could also be obtained at a cheaper rate than that given,

viz. hd. per unit.

Papers on water softening and water hardening were
contributed by Messrs. W. Matthews and J. Watson re-

spectively. Softening is of value in many cases where the
water is too hard to be available for supply, and the
process also gives a means of defence against bacteria.
The working in practice of various systems of water
softening was discussed. The practice of hardening water
for domestic purposes is intended to counteract acidity

and neutralise peaty water possessed of lead-dissolving

properties.

Applications of towns' gas as a heating agent were de-
scribed in a paper by Mr. W. H. Y. Webber. The author
referred to the practice now generally adopted by gas
engineers of speaking of their product in terms of its

calorific value rather than of its illuminating power. The
domestic uses of gas for heating purposes were dealt with,
and the author expressed his opinion that producer gas
did not make headway against town gas at 2S. per 1000
cubic feet.

The distribution of gas at increased pressure was intro-

duced by Mr. C. C. Carpenter, who described the present
practice of the South Metropolitan Gas Company in using
non-positive blowers giving an initial pressure of about
20 incheJ of water. Gas engines are preferred for driving

the blowers as being more convenient. This company
has 1200 miles of pipes, and finds that the unaccounted
gas amounts to 4! per cent. only.

Mr. J. D. Watson contributed a paper on sewage
disposal by biological processes. In which he gave the

results of the methods adopted at Birmingham, where
sewage purification is effected by mechanical precipitation

and septic treatment.

The relative merits of chemically treated, settled, and
septic sewage in preparing the liquid for oxidising beds
formed the subject of a paper by Mr. G. A. Hart. The
author has compiled facts obtained from observations

made on the sewage of Leeds during the last nine years.

The most effective chemical precipitant was found to be

a combination of 6 to 8 grains of lime and 2 grains of

aluminium sulphate per gallon of sewage. Settlement is

employed sulticient to reduce the suspended solids in crude
sewage to an average of about 8 grains per gallon. Deal-
ing with septic fermentation, the author stated that at a

twenty-four hours' rate of flow about 30 per cent, of the

suspended solids were digested in the tanks, 31 per cent,

passed out with the eflluent, and the balance of 39 per

cent, remained as deposit.

Section VII.. .ipplicalions of Electricity. Chairman,
Colonel R. E. B. Crompton, C.B.
The first paper taken was on electrical transmission

gears on motor vehicles, by Mr. A. A. C. Swinton. The
author directed attention to the crude methods of gear
changing used in petrol-driven motor vehicles, and gave
short descriptions of several arrangements of electrical

transmission which have been adopted. Mr. Hart gave
the results of his experiments using continuous current

machinery, which he had discarded in favour of polyphase

alternating current. He had now an omnibus running in

which the consumption of petrol amounted to one gallon

per 65 miles, the electric machinery being used for start-

ing only, giving a smooth and rapid acceleration. Mr.
W. H. Stevens advocated the use of continuous current.

Mr. Swinton referred to the question of the weight of the

petrol-electric equipment, which is greater than that of

purely petrol machinery.
The subject of electric working of railway points and

signals was opened by Mr. Ferreira, who enumerated the

principal conditions considered essential in modern signal-

ling, and discussed the various electric methods adopted

for complying with these conditions.

Papers on upkeep charges on large electric generating

sets and on modern applications of electricity to mines
were contributed by Messrs. Burstall, Highfield and
Sparks. In the last paper the application of the high-lift

centrifugal pump in combination with the electric motor
was mentioned as showing a great advance on previous

methods of pumping.
On the evening before the formal opening of the con-

ference, the James Forrest lecture, on " Unsolved Problems
in the Design and Prooulslon of Ships," was delivered bv

Dr. Francis Elgar, F.R.S.
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Durini* the lonfcrcnce Ihc menihcrs had the privilege

of visiting iTiaiiy wortcs and generating stations, and these

opporlunitjes were talcen advantage of to a large extent.

The institution conversazione was held on Thursday even-

ing in the Albert Hall, when a large and representative

gathering met for social intercourse.

THE ROYAL SOCIETY CONVERSAZIONE.
A/rOST of the e.xhibits of scientific interest at the Royal

Society on June 19, on the occasion of the soiree

to which ladies as well as gentlemen are invited, were
shown at the conversazione on May 8, and have been
described already in Nature (May i(), p. 57). It will be
sutTicient, therefore, to refer briefly to exhibits not

mentioned in the previous article.

Lantern and other denionstrations were given during
the evening by Prof. H. A. Micrs, Prof. Flinders Petrie,

and Mr. Louis Brennan. Prof. Miers showed experiments
illustrating the growth of crystals in drops of solution, and
indicating that the latter are of two sorts. If a solution be

sufficiently strong, crystallisation may be started spon-

taneously by mere shaking or friction. In such a solution

the crystals are apt to grow rapidly in the form of delicate

needles and fronds. If the solution be supersaturated, but

not strong enough to give birth to crystals in this way,
they can only grow if introduced from without (by

inoculation " of the drop), and are apt to grow in

symmetrical forms. .-^ solution, as it cools, passes quite

suddenly from the one state to the other. Prof. Petrie

lectured on houses in ancient Egypt, and Mr. Brennan
again showed and described his working model of the
Brennan mono-railway.
The subjoined descriptions of the exhibits have been

abridged from the official catalogue :

—

Mr. .4. .1. Campbell Swintoii : Vacuum tube phenomena,
(i) Exhibition of the mechanical effects of kanal rays in

causing the rotation of mill-wheels in Crookes tubes.

These rays, which are positive, travel in the opposite

direction to the negative rays that proceed from the

kathode. They can be detected both when they are
approaching the kathode, and also, if the latter is per-

forated, after they have passed through the apertures.

(2) Photomicrographs of the bubbles that are developed by
sudden heating of portions of the glass walls of Crookes
tubes, owing to the occlusion. by the glass of the residual

gas during prolonged use. (3) Exhibition in the micro-
scope of a special case of the above, in which the sudden
heating was occasioned by an electric spark, which has
thus impressed its own image on to the glass. The image
is entirely made up of minute bubbles, and from its form
it is clear that the spark was a positive one.

—

Mr. C. E. S.

Phillips: (i) A fibre electroscope. In this electroscope the
gold leaf is replaced by a fibre of electrically conductive
glass which is delicately hinged so as to move very readily

under the influence of a difference of potential. (2) An
electroscope charger. The ease with which celluloid may
be electrified by friction, together with its poor insulating
properly, are made use of in this apparatus. A celluloid

rod is rubbed at one end by a flannel-lined split brass
tube. The charge so produced slowly spreads to the
opposite extremity of the rod and is there utilised. Either
a positive or negative charge may be obtained with the
same instrument. (3) Electrically conductive glass. The
composition of this glass is as follows :—sodium silicate,

thirty-two parts; borax, eight parts; Powell's flint glass,

i'25 parts. The electrical conductivity is about 500 times
as great as that of any other glass, and this material is

suitable for the windows of electrostatic instruments as
well as for supplying the fibres used in the fibre electro-

scope.

—

Mr. ]. Mackenzie Davidson ; Stereoscopic X-ray
photographs in a revolving lenticular stereoscope. A
single X-ray photograph is a central projection shadow of

(he object placed between the Crookes tube and the photo-
graphic plate, and cannot therefore correctly indicate the
real relative position of the parts—but stereoscopic X-ray
photographs at once give a combined image which shows
correctly their relative size and position. This could be
observed in the series of transparencies exhibited.

—

Mr. A.
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Kershaw : .\ new visual method of measuring the speeds
of photographic shutters. This consists principally of a
variable-speed revolving disc with radial slits, in con
junction with a stationary illuminated slit.

—

Mr. Edward
H'liymper ; Photographs taken in the Rocky Mountains of

Canada and in the Alps.

.Mr. William Burton: Pilkington's Lancastrian lustre

pottery. The examples illustrate the perfecting of the old

lustre process of decoration. By this method metallic

vapours of silver and of copper can be driven into pottery

glazes at a very low red heat under the influence of re-

ducing gases. The surface of the metallic film so obtained

glows with brilliant iridescent colours. The process has
been reduced to such precision that the kilns are

hermetically sealed during the firing, and no " trials " of

any description are drawn from start to finish of the

process. The temperature is recorded by the use of two
thermocouples, placed at the bottom and top of the kiln

respectively. The reducing gases are of standard com-
position, so that the process is so far as possible auto-

matic.

—

Hon. C. .4. Parsons, F.R.S. : Photographs of

diamonds obtained from pure iron heated in a carbon
crucible in an electric furnace and rapidly cooled. Scale,

150 diameters.

—

Dr. Herbert Smith: Precious stones, cut

and uncut. The exhibit includes most of the mineral
species that are available for jewellery purposes. The
following are the more noteworthy of the specimens :—

a

star-twin of diamond ; crystals and faceted specimens of

olivine (peridot) from the Red Sea ; sapphires from
Montana and Ceylon ; natural and " reconstructed " rubies ;

various opals, including opalised shells ; diamonds, chryso-

beryls, and topazes from Rhodesia
;
garnets from German

East Africa ; and specimens of the rare species phenakite,

axinite, and diopside.

—

Dr. Tempest Anderson : Photographs
illustrative of the volcanoes of Central America, and of a

revisit to the Soufriere of St. \'incent. The volcanoes of

the Soufriere of St. Vincent and Montagne Pelee in

Martinique, both to the east of the Caribbean Sea, erupted

in 1902. The volcano of Santa Maria in Guatemala, to

the west of the same sea, erupted in the same year, and
when it was examined this spring the eruption proves to

have been of the same character. I

The Royal Society : The Linnaeus bicentenary-»-original

certificate of candidature of Linna;us. dated 1753, for

election into the Royal Society.

—

Dr. IT. .4. Ciinnington
and Mr. C. L. Botilenger : Examples of the fauna of the

Fayiim Lake, Birlcet-Qurun, investigated at the request

of the Egyptian Survey Department. (i) Series of the

fishes, including examples of the three different kinds of

Bulti (Tilapia). The females take charge of the eggs and
young, which they seclude in the mouth and gill-chambers.

(2) .Series of the invertebrates of the lake, including

examples of a new lacustrine medusa (Mocrisia lyonsi).—
Prof. Charles Stci.vart, F.R.S. : (i) Specimens illustrating

alternation of generation. (2) Various invertebrates and
birds showing colours due to structure; mostly thin films,

and not pigment ; consequently the colour is lost on crush-

ing.

—

Prof. S. J. Hickson, F.R.S. : A collection of species

of the genus Corallium, and a specimen of Coralliiini
'

maderense, polished and mounted in silver.

—

Dr. Ernst
Hartert : Birds represented in the British Isles by peculiar

|

forms, and their Continental allies. So late as 1802 \

Wallace accepted only three birds as peculiar to the British

Isles (" Island Life," p. 340), and even more recent works
have not mentioned more than three or four. Careful
investigations, however, have shown that about twenty
British birds show constant and often easily recognised
differences from their Continental allies. Eighteen of these
are exhibited, with their allies, in order to show their

differences.

Prof. Flinders, Pelrie, F.R.S. : Pottery soul-houses.

3000 B.C. These models, made by the Egyptians, were
found at the cemetery of Rifeh in Upper Egypt, where
they had been placed upon the graves. They were
developed from the trays of offerings for the dead, to

which a shelter was added, and further enlarged with the
addition of furniture so as completely to resemble an actual
house, in which the soul was supposed to dwell. Their,
period is from the ninth to the twelfth dynasty. Foun'
by the British School of .'Vrchxology in Egypt, 1907.



June 27, 1907] NA TURE

THE CRUISE OF THE "NEPTUNE."'
'T^HE cruise of the Neptune is the official narrative of

the voyage of tlie Uominion Government Expedition

to northern parts of Hudson Bay and the north-eastern

Arctic islands in 1903-4 in charge of Mr. A. P. Low.
The Dominion Government in the spring of 1903 decided

to send a cruiser to patrol the waters of Hudson Bay and
those adjacent to the eastern Arctic islands, and to aid

in establishing on the adjoining shores permanent stations

for the collection of customs, the administration of justice,

and the enforcement of the law as in other parts of Canada.
Major J. D. Moodie, of the North-West Mounted Police,

was appointed acting commissioner of the unorganised

north-eastern territories. The expedition carried a scientific

staff.

Dr. L. E. Borden, besides being the medical ollficer,

collected data relating to ethnology, botany, and zoology
;

Mr. Andrew Halkett, naturalist of the Department of

Marine and Fisheries ; Mr. C. F. King, who was attached

from the staff of the Geological Survey, took charge of

the topographical and meteorological work, assisted by
Mr. C. F. Caldwell (photographer) and Mr. Ross (purser).

Mr. Low undertook the geological work. The latter

writes in the preface to the book :

—" The greater part of

the credit for the complete and successful accomplishment

of all the instructions for the voyage is due to Captain

S. W. Bartlett, the officers and the crew of the Neptune."

The latter was the largest and most powerful ship of the

Newfoundland sealing fleet, 465 tons net register and
engines no nominal horse-power.

Besides the narrative of the voyage during the seasons

1903-4, there is a short historical account of earlier explor-

ations and discoveries in north-eastern Arctic America, a

geographical sketch, and chapters dealing with the Eskimo
inhabitants and the geological formation of these north-

eastern territories, and a description of the important

whaling and sealing industries, and opinions as to the

possible navigation of Hudson Strait and Hudson Bay.

In the form of appendices are the results of the meteor-

ological observations taken on the voyage, notes on the

thickness and growth of ice, and lists of the birds, plants,

and fossils collected in these northern regions. The full

results, especially with regard to the determination of

marine invertebrates, are promised in a future publication.

The Neptune wintered in FuUerton Harbour, at the

entrance to Roes Welcome (latitude 64° N.). During the

winter various tribes of Eskimos congregated about the

ship and kept it supplied in fresh caribou meat. The
two long chapters on the Eskimos are fascinating read-

ing, and contain a mass of information for the anthro-

pologist. In the form of an appendix there are notes on

the physical condition of the Eskimos by the surgeon to

the Ne'plune, Dr. L. E. Borden.
The excessive cold of the early spring practically rendered

impossible any surveying or other scientific work until the

month of April. The minimum temperature obser\'ed was
— 53° F., early in March. The really cold months were

January, February, and March, the mean temperatures

being respectively — 23°-o F., — 27°-o F., — 20°-6 F. The
thickness of the ice around the ship continued to increase

until .April 25, when it attained a maximum of 74 inches.

The Neptune broke her way out of Fullerton Harbour
on July 18, after having been fast frozen for nine months,

and proceeded on her summer cruise to the Arctic islands.

Chapter x. contains a great deal of valuable information

concerning whales and whaling. Although the capture of

a right whale repays the expenditure incurred in outfitting

a sttam whaling ship, and if more than one is killed on
the voyage it means large dividends to the owners, the

chase is becoming more and more unprofitable owing to the

few whales remaining and to the frequent " empty
voyages made of late years. The future of the whaling

industry certainly appears to be very gloomy.
The chapters on geology are perhaps the most valuable

portion of the book. Although they contain little that is

1 Report on the Dominion Government Expedition to Hudson Bay and
" Ihe Arctic Islands on Board the D.G.S. Xcptiiiu, ioo-,-i904. By A. P.

Lou- (officer in charge). Pp. xvii+ 355 and map. (Ottawa: The Govern-
ing Bureau, 1006.)

absolutely new, the results of former expeditions and work
of former geologists have been brought together in a

concise and interesting manner.
The work is admirably written, and contains more real

information than such narratives usually do. The illus-

trations are fairly good, and the geological map compiled
by the Geological Survey of Canada to illustrate the cruise

of the Neptune (scale, 50 statute iniles to i inch) is prob-

ably the best of its kind published. L: C. B.

N.iTUR.lL H/.srOi?r IN NORTHUilBRI.i.'

'T'HE third and concluding part of the first voluine of the
' new series of the Transactions of the Natural History
Society of Northuirtberland, Durham, and Newcastle-upon-
Tyne has just been issued, and it proves that the district

is able to maintain its reputation as a home of eager and
distinguished naturalists. In addition to the usual reports

on the field meetings and the short notes on local natural

history, which do not present any noteworthy features,

there are six papers of more general interest which may
be regarded as serious contributions to knowledge.
Among these we notice a paper by Miss M. Lebour

on the larval treiratodes of the Northumberland coast.

Having chosen for her investigations a field of work
that has unfortunately been very inadequately explored,

this author is able to contribute more that is really

original than her companions. A list of thirteen common
littoral mollusca is given in which larval trematodes were
found, and of these Pahideslrina stagnalis was proved

to be the host of no less than six different species of

trematodes. Although no single complete life-history

was worked out, reasons are given for supposing that

the first host of Distonium {Echinostomum) lepto-

somum is Paludestrina stagnalis, and that encystment may
take place in the same species of mollusc or in Scrobi-

cularia tenuis, the final host being the dunlin. The
bucephalus larva of Gasterostomum, the well-known fluke

of the angler fish, was found in the cockle, this being

only the second time in which the larva has been recorded

in British waters. The paper is well illustrated by five

plates.

In an interesting paper by Dr. Brady several species of

Crustacea new to the district are recorded from a pond
at Amble that has been formed by the filling up of an old

quarry from the adjacent sea. The occurrence in the pond

of a new ostracod for which a new genus (Proteocypris)

is instituted is of special interest, as, according to the

author, it is the only instance of a typically fresh-water

cyprid occurring in a truly marine habit. It is to be re-

gretted that Dr. Brady makes no statement of his opinion

as to the relations of this genus or of the family to which
it belongs.

The longest paper in the part is one by Mr. -A. R.

Jackson on the spiders of the Tyne valley. This paper

will doubtless be of considerable value to arachnologists,

but apart from the description of five species new to

Britain, of which three species w'ere at the time of their

discovery new to science, it does not present any features

of genera! interest.

In some interesting notes on rare local beetles, Mr.
Bagnall describes his experiences in proving that the female

Epuraea angustula enters the bores of different species, of

Trypodendron in order, as he believes, to deposit her eggs

on those of the borer, and suggests that the staphylinid

.icrulia inflata is similarly parasitic on Trypodendron.

Geology is represented in the part by two papers—one.

on the result of the borings in the valley of the Tyne
Derwent, bv the Rev. .\. Watts, and the other by Dr.

Woolacott, on the recent landslip at Claxheugh. The
photographs that illustrate this last-named paper are of

permanent interest and value.

In bringing the first volume of the new series to a con-

clusion, the "society may be congratulated on the evidence

it affords of the interest taken in natural history by its

members and of the valuable w-ork they are doing.

1 "Tiansactions of the Natural History Society of Northumber'and,

Durham, and Newcastk-upon.Tyne. ' Vol. i., parts i.-iii. (1907). Price
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UNIVERSITY AXD EDUCATIONAL
INTELLIGENCE.

Cambridge.—Among the additions made during the year
1906 to the collections under the charge of the museums
and lecture-rooms syndicate, special mention has been
made in the forty-first annual report of the syndicate of
the gift to the school of botany, by Mr. Francis Darwin,
of the scientific library of his father. Dr. E. C. Stirling
has presented to the museum of zoology a cast of a skeleton
of the gigantic extinct marsupial Diprotodon australis,

and the Duke of Bedford two specimens of Przewalsky's
horse from the collection at Woburn Abbey. The collec-
tion of antelopes has been largely increased, principally
through the donations of Mr. C. B. C. Storey, Mr. A. L.
Butler, Major W. B. Emery, and Captain E. Mackenzie
Murray. The executors of the late Mr. J. S. Budgett
have presented a number of specimens to the museum of
zoology, and certain pieces of apparatus to the zoological
laboratory. The Strickland curator directs attention to the
completion of the late Prof. Newton's " Ootheca
\yolIeyana, " and to the fact that the whole of Prof.
Newton's magnificent collection of palaarctic eggs becomes
thereby the property of the University. Numerous anthro-
pological gifts to the museum of human anatomy are re-
corded in the reports of Dr. Barclay-Smith and Dr.
Duckworth.

.'\ su.MMER school for university extension students will
be held at Oxford during August. The inaugural address
will be delivered in the examination schools on Thursdav,
August I, at 8.30 p.m., by the Earl of Halsbury, F.R.S.
The meeting will be divided into two parts, the first of
which will extend from August i to August 14, and the
second from ."August 15 to August 26. The lectures in the
science section will be arranged with the object of illus-

trating the part played by Oxford in the advancement of
science, particularly in the seventeenth century. Among the
lecturers will be Dr. T. B. Strong, Dr. W. Osier, F.R.S.

,

Mr. J, Wells, Dr. Brereton Baker", F.R.S., Prof. F. Gotch,
F.R.S., Prof. H. H. Turner, F.R.S., Prof. E. B. Poulton,
F.R.S., and Mr. J. L. Myres. There will also be special
classes in practical map-making, nature-study, and prin-
ciples and practice of education.

Prof. A. S. Hemmy, Government College, Lahore,
writes to correct a report as to the stale of science in

the Punjab which appeared in the Ci>i7 and Military
Gazette, and was summarised in N.-vture of May 16 (p. 70).
The local paper pointed out that comparatively few students
present themselves for examinations in the science facultv
of the Punjab University, and therefore suggested that
scientific studies are not making much headway in India.
Prof. Hemmy remarks that though the study of science in

the Punjab is in a somewhat backward condition, the
various laboratories being badly endowed, the article in

the local paper, upon which our note was based, is mis-
leading. The regulations of the Punjab University permit
science (of a very slightly lower standard) to be taken up
for the arts degree as well as for the B.Sc, and the
great majority of students who take up science do so as
part of the more popular B.A. course. It appears that the
numbers quoted in the note only represent, therefore, a
fraction of the total number studying science. For 1907,
in the arts faculty, out of 3666 candidates for matricula-
tion, 1426 took up physics and chemistry ; out of 689
candidates for the intermediate, 254 took the same sub-
ject; of the 340 for the B.A., 25 took physics and 32
chemistry; while of the 52 M..\. candidates, 3 took physics
and 4 chemistry.

An exhibition of selected specimens of work of pupils
in the rural schools of East SufTolk was held at the County
Hall, Ipswich, on June 15. The exhibition was arranged
by Alderman the Rev. C. J. Steward, chairman of the
Education Committee of the East Suffolk County Council,
to whose energy and enthusiasm this movement owes so
much. It is clear that valuable work is being done in

East Suffolk schools to train observational powers and
to stimulate interest in natural phenomena. Forty-three
distinct exhibits were shown, including some excellent
collections of the grasses and wild plants of each district,
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while mounted and labelled specimens illustrating the
history of common plants and animals, meteorolog
records kept and displayed in the form of charts, pi
of the villages and of the school buildings, carefi'^"
selected specimens showing the structure and growth'*'
common timber trees, plans of school gardens, records"*
the country month by month, and excellent studies of "y
changes in ditches and ponds during the year, were a°^
shown. In addition, there were records of bee-keeping 8°'

illustrations of budding and grafting. East Suffolk V
made a good start in the newer teaching, and the exh{*°
tion itself, as well as the numbers of those who atten ^'^

from all parts of the county, shows that a genuine inte: '.*

is Being taken in the matter. A selection of the exhi '
is to be sent to the Royal Agricultural Society's show '*

Lincoln. =t

A CONFERENXE will be held in Naini Tal this year, '?

learn from the Pioneer of Allahabad, for the purpose
'

considering many difficult questions connected n
technical education, and if possible to devise some prop< '^

coordinated scheme which shall lead the way for the wK°'
of India. In an enlightened editorial article the Piot^^^
reviews the objects the advocates of technical instrucC'y
have in view, and indicates many of the special requ°'^
ments of the Indian population which must be bornef'^''
tuind in devising a scheme suited to Eastern needs. '""

is pointed out that for the success of any system provis''p"
must be made for the different classes of workers cnga{ '"

in modern productive industries, workmen or artisa ''

foremen or overseers, managers or masters, and that it°"
necessary to provide grades of technical education cop^''

sponding to primary, secondary, and university or higP?>
education. The lowest grade is that which presents m| '®

difliculty in India. At the present time, the article stat'''^"

it is impossible to give instruction in elementary seic'^""

in Indian village schools, but something might be d.°^'

to teach drawing and to give handicraft training ^*>

means of a form of apprenticeship to village craftsnrP^^

It is proposed that the most promising of those so trai-""^

might then be assisted to undergo a course at an indust'°y
school in the nearest large centre, and thus the instruct*^"-

in the primary schools of the country could be brought'.''"

touch with modern needs, and a system commenced wh.''"''

would advance any scheme of technical education fina]"
adopted. It is suggested that workshop practice could bi'"

be given in India in apprenticeship schools of the Coa'i

nental type, and that evening classes would serve r'-^

purpose of improving the workmen and selecting the';'

capable of profiting from a systematic course of higl|''"

study. No difficulty is anticipated so far as educating '"^

fbremen is concerned, and technical institutes of the rii'*^

kind are recommended as the best way to provide hig'^"^

technical education. Undoubtedly, the article contini':"^

much has already been done in India to provide a syst-

of technical education, and progress has been made '^^

means of art schools, industrial schools, and engineer?*'
colleges, but there is a tendency to lose sight of modi!'"
developments, and the immediate need now is a svstem: -^

arrangement of the work at present undertaken. "^

SOCIETIES AND ACADEMIES. t

London. "
Royal Society, May 9.

—" The Ascent of Water in 'Trei

(Second paper.) By Prof. A. J. Ewart. Communica
by Francis Darwin, For.Sec.R.S. „
The experiments detailed or quoted tend to show C'

the continuous ascent of water is only possible in liv

wood, and that the power of conduction is rapidly lost ^
death, without any mechanical blocking of the ves;<'t "
being necessarily responsible for the change. Hence '^ft

are forced to conclude that the living cells in tall tron

continually restore the conditions for the ascent of wa'*
wherever these are affected by the excessive emptying '^'f

the vessels, and decrease the resistance to flow, as far '"^

possible, by maintaining continuous water columns in pa'""

at least of the wood. So long as these are presc*^''

ab initio, a pumping action only becomes necessary in tre'''*

more than 20 to 50 metres in height, but suspend''^



June 27, 1907] NA rURE 213

columns cannot be maintained for any length of time in

the vessels of tall trees without the aid of the living cells

of the wood.
The energy required to pump water upwards in the

tallest trees represents only a small fraction of that pro-

duced by the daily photosynthetic assimilation, and it is

the feeble character and diffusencss of the pumping action

which render it so difficult to demonstrate practically.

Kxpcriments on the suction and exudation of trees at

dilTerent levels and upon the influence of the entry of air

and water under pressure showed that no continuous
suspended water columns, or high internal tensions, existed

in the conducting elements of the trees experimented on
(maple and poplar) during active transpiration, or, indeed,

at any period of the year.

The same was shown by direct measurements of the

pressure in intact vessels of Wistaria during active tran-

spiration. This fact, coupled with the high total resist-

ance to flow, shows that this resistance is overcome locally

from point to point, and not by any enormous tension from
above or pressure from below, neither of which exists, nor

could be maintained to a sufficient extent to carry on the

elevation of water in a tall tree. A high tension from
above leads to rapid blocking with air ; a high pressure

from below leads to great loss by lateral exudation from
the vessels.

The surface adsorption of dissolved solids in the vessels

plays a very important part in their function as trans-

locatory channels, causing a delay in the ascent of dis-

solved solids, such as sugar and salts, and an accumulation
of them along the outer walls of the vessels. The latter

facilitates their outward diffusion, but at the same time

renders the transference of small quantities of material

between widely removed organs difficult or impossible.

The tallest trees in Australia do not appreciably exceed

^00 feet in height, so that the values previously given for

the maximal total resistance to the upward flow of sap

in actively transpiring trees must be reduced to between
thirty and fifty atmospheres.

May 30.
—" Report of Private Expedition to Philippe-

ville, Algeria, to View the Total Eclipse of the Sun on

.\ugust 30, 1905." l^y Dr. T. C. Portef and \V. P.

Colfox.
The two observers camped out on a hill near the village

of St. Charles, in lat. 36° 45' 38"7 N. and long.

*^° 5'' .W"''. 'in'^ ^Qo fs*"' above sea-level. The line of

central eclipse passed directly over their station. They
had magnificent weather on the day of the eclipse, and
were able to carry out almost all the observations contem-

plated, both visual and photographic. Two simultaneous

photographs were taken of the corona through two large

Nicol prisms, the axes of which made angles of 45° with

the horizon, and were at right angles to each other. The
negatives, and also the reproductions given in the paper,

vhow very strikingly the radial polarisation of the outer

corona : one of the streamers, for example, can be traced

with certainty from within 2' 7" to 2-2 diameters away
from the mnon"s limb on one of these photos., whilst

no part of it can be so traced on the other. There is

unmistakable evidence in both photos, that the coronal

development as a whole was more considerable on the

N.E. limb of the sun, i.e. on the side where the great

prominence was visible. The telescopic examination of the

details of the inner corona on the N.E. limb proved ex-

ceptionally interesting, a superb radial " pillared " struc-

ture being seen, cut by the streamers at various angles,

and limited externally by a very thin shell concentric with

the sun, suggesting partial condensation and a possible

differentiation of the " reversing layer " into concentric

shells of vapours of varying condensability. Jets were also

observed on the S.E. limb of a different colour from that

of the prominences visible, their narrow stems being white,

but passing into " rounded, soft-looking summits of the

bluish-pink of the cyanogen flame." \ photograph of

ihe " coronium ring," taken with a specially prepared

screen, revealed obvious jets, forty being easily counted

on the enlarged negative, and it is shown in the paper

that these must be attributed either to " coronium " itself

or to some unknown element the radiation from which was
capable of penetrating the screen used.
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The so-called " shadow bands " were very well seen,

both before and after totality, and are fully discussed in

the paper. They were waved, and the waves seemed to

have a inotion of their own along the lines of shadow,
which makes it almost certain that the true direction of
travel of each band considered as a whole was not at right
angles to its length, though at first sight the bands seemed
to be so travelling. It was proved that the directions of

the lengths of the bands coincided within the errors of

experiment with the trace on the horizontal sheet on which
they were observed of the plane passing through the cusps
of the solar crescent and the sheet ; the frequently observed
rotation of their direction during the progress of an eclipse

is accounted for. A full meteorological record was kept
for a few days, both before and after the eclipse day, and
the information gained is all exhibited on one chart, from
which the reduced barometric height, the humidity, solar

radiation, temperature of the air, direction and force of the
wind, and amount and distribution of cloud, as well as its

kind, can be read off for any hour of the day, and during
the eclipse for every ten minutes. The total length of the

certainly disturbed-barometer district at any one moment
was some 5000 odd miles, the part of it preceding the

umbra being some 200 miles shorter than that following

it, and the barometric maximum seems to have travelled

about 500 miles behind the centre of the umbra, and to

have covered a region about the same number of miles

in length, measured along the line of central totality. The
eclipse wind is discussed, and seems to have been due to

the inrush of air from all sides towards the centre of the

shadow, the effect of this influx being superposed, at the

station, on the northerly sea breeze. The direction of

motion of the shadow bands had certainly a large northerly

component, and thus their motion was also towards the

line of central eclipse, thus following the general direction

of the wind. A careful estimate of the height of the re-

flecting layers of matter in the earth's atmosphere, made
by measuring the altitude of the orange glow seen near

the horizon during central totality, gave six miles, a result

coming very near the inferior limit given by many hundreds

of observations in different latitudes by one of the observers.

The stars seen during totality were Venus, Mercury,

Regulus, Spica. Arcturus, and Procyon.

" An Experimental Inquiry into the Nature of the Sub-

stances in Serum which influence Phagocytosis." (Second

communication.) By George Dean. Communicated by

Dr. C. J. Martin, F.R.S.
(i) Dilution of fresh unheated serum is not accompanied,

so far as the higher concentrations are concerned, by a fall

in the sensitising power for certain organisms (staphylo-

coccus, tubercle bacillus). The diminution in this was
found, as a rule, to begin at the quarter concentration.

(2) So far as the present e.xperiments go, the points

corresponding to the i/4th, i/'Sth, i/i6th, and i/32nd

dilutions of normal human serum lie on a parabola the

equation of which is y= = 4X, i.e. for these dilutions the

phagocytosis is proportional to the .square root of the

serum concentration.

(3) The phagocytic index obtained by mixing appropriate

dilutions of a heated immune serum with a normal fresh

serum is greater than results from the tw^o substances

acting separately.

(4) In the case of certain normal sera (guinea-pig and

rabbit) previously investigated for amboceptor and comple-

ment in relation to the extra-corpuscular bacteriolysis of

the typhoid bacillus (Wechsberg), an exact parallelisin can

be demonstrated to exist between that function and opsonis-

ation. The normal ainboceptor can be complemented by

fresh serum in regard to both functions,

(5) An " anti-complement " serum, when mixed with a

fresh normal serum alone or in a mixture containing heated

iinmune serum, throws out of action the thermolabile

substance, whereas it does not appear to influence the

thermostable substance.
" The Correlation of the Ovarian and Uterine Func-

tions." By E. S. Carmichael and Dr. F. H. .\.

Marshall. Communicated bv Prof. E. A. Schafer,

F.R.S.
(i) The removal of the ovaries in young animals (rodents)

prevents the development of the uterus and Fallopian tubes.



iM NA TURE [June 27, 1907

These remain in an infantile condition. The subsequent
tjrowth and general nutrition of the animals seem to be
unaffected.

(2) The removal of the ovaries in adult animals (rodents)

leads to fibrous degeneration of the uterus and Fallopian

tubes (most marked in the mucous membrane). The
animals' subsequent health and nutrition remain good.

These observations, for the most part, support the

evidence obtained clinically in the human subject after

surgical operation.

(3) The removal of the uterus in a young animal has no
influence in preventing the further development of the

ovaries. These are capable of ovulating and forming
corpora lutca after adult life has been reached.

(4) The removal of the uterus in an adult animal does
not give rise to any degenerative change in the ovaries,

if the vascular connections of the latter remain intact.

These latter observations do not support the contentions
of those surgeons who advocate subtotal hysterectomy,
believing that the functional activity of the ovary is in

some way dependent on the presence of the uterus.

"On Mitosis in Proliferating Epithelium." By Dr.

J. O. Wakelin Barratt. Communicated by Prof. C. S.

Sherrington, F.R.S.
(i) In epithelial proliferation brought about by scharlach

R, both normal somatic and reduced mitoses occur. This
statement applies to epithelium proliferating in situ, and
also to the same implanted under the skin.

(2) In the reduction mitoses the number of chromosomes
which could be counted varied from fourteen to eighteen.
In the somatic form the number counted varied from
twenty-fight to thirty-si.\.

(3) Reduction mitoses could be recognised less frequently
than somatic mitoses.

(4) Post-reduction mitoses were met with.

(5) The character of the mitoses occurring was not

definitely altered by implantation under the skin.

" The Solubility of .Air in Fats, and its Relation to

Caisson Disease." Bv Dr. H. M. Vernon. Communi-
cated by Dr. J. S. Haldane, F.R.S.
At body temperature, fats dissolve more than five times

as much nitrogen as an equal volume of water or blood
plasma.
The special tendency of the fat-containing tissues (such

as subcutaneous tissues, spinal cord, and peripheral nerves)
of caisson workers and divers to suffer injury from the
liberation of gas bubbles after rapid decompression is

dependent on this great solubility.

Geological Society, June 5.—Sir Archibald CeiUie,
Sec.R.S., president, in the chair.—.\ marine fauna in the
basement beds of the Bristol coalfield : Herbert Bolton.
During e.\ploralion at the .Ashton Vale Colliery, fossil-

iferous shales were traversed in the lowest Coal-measures
resting upon the Millstone Grit. .A section of the Coal-
measures in this part of the coalfield is given, and the
chief fossiliferous shale is localised at a depth of 84 feet

below it. The feature of the fossils is their dwarfed con-
dition. The thickness of the Millstone Grit appears to be
about 980 feet. The paK-uontological description embodies
a list of fossils from the marine horizon, which shows
correspondence with the list from the marine beds
associated with the gin coal of North Staffordshire, but it

is not desirable to conclude that the horizons are identical
until further evidence has been obtained from the Bristol
area. The brachiopod fauna contains forms identical with
or closely approximating to species occurring in the
Cyathaxonia and Dibunophyllum zones. The description
includes notes on Productus, Chonetes, Derbva, and
Orthothetes, contributed by Dr. A. Vaughan, and new
species * of Chonetes, Raphistoma, and Loxonema.

—

Brachiopod morphology : Cincta, Eudesia, and the develop-
ment of ribs: S. S. Buckman. The test ornament of
brachiopods is found in three main phases, smooth, ribbed,
and spinous, and of these a costate species is more
advanced than a smooth one and less advanced than a
spinose one. The first phase of development dealt with
may be called the lenticular stage : the next phase would
be the Cincta stage, in which the front margin is rounded
in youth, truncate in adolescence, incipientlv excavate and
bilobatc in the adult. The Cincta stage may develop in'
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two directions—out of broad forms the quadrifid stage, out
of narrow forms the cornute stage. The next development
may be called the quadricarinate or trigonellid stage, and
the fourth stage the multicarinate or pectunculiis stage.

In Eudesia there is a highly developed multicarinate stage.

In degree of ribbing it is higher than Cincta, and even
higher than the ptclniuiilus stage, but both the ribbing
and the loop forbid connection with Cincta.

Chemical Society. June 6.—Sir William Ram«ay,
K.C.B., F.R.S., president, in the chair.—The relation

between absorption spectra and chemical constitution,

part vii., pyridine and some of its derivatives : F. Balcer
and E. C. C. Baly. The absorption spectra of pyridine

and the pyridones are consistent with the view that the

nitrogen atom tends to restrain the motions of the ring,

this restraint being very much lessened by the addition of

acid to the solutions.—The interaction of methylene
chloride and the sodium derivative of ethyl malonate

;

F. Tutin.—The constitution of the diazo-compounds : J. C.

Cain. The author proposes for diazo-benzene chloride the

quinonoid formula, which bears much analogy to the

formula of quinonerhloroimide, which, like diazo-salls, loses

nitrogen on boiling with water.—Dibromoaminoazo-
bcnzene : J. T. Hewitt and N. Walker.—Phenol-f-
sulphoxide : S. Smiles and A. \\'. Bain.—/>-Cresol

sulphoxide and sulphide : S. Smiles and T. P. Hilditch.

—Molecular weight of ^-naphthol in solution in solid

naphthalene: E. P. Perman and J. II. Davies. It is

concluded from vapour-pressure measurements that in dilute

solutions /3-naphthol has the same molecular weight as in

the gaseous state, whilst it associates in more concentrated
solutions.—Synthesis of hexatriene derivatives. (Pre-

liminary note) : Miss I. Smedley.— The reduction of

aromatic nitro-compounds to azo.xy-derivatives in acid solu-

tion : B. Flurscheim and T. Simon. The conditions

which favour or prevent the formation of azoxy-products

by reduction of nilro-bodies in acid solution have been
determined.—Action of selenium and tellurium on arsine

and stibine : F. Jones. It is found that the action of

arsine and stibine on sulphur, selenium, and tellurium

corresponds with the rise in the atbniic weights of these

elements, stibine being readily decomposed by sulphur,

more slowly by selenium, and still more slowly by

tellurium.—The double nitrites of mercury and the alkali

metals : P. C. Ray.—Silver-mercuroso-mercuric hydroxy-

nitrates and the isomorphous replacement of univalent

mercury by silver : P. C. Ray.—The molecular weights of

amides in various solvents : -A. N. Meldrum and W. E. S.

Turner.—Some experiments on the oxidising action of

hydrogen peroxide : W. H. Perkin, jun. Brazilein,

hajmatein, benzil, phenanthrenequinone, and aurin are

oxidised by 30 per cent, hydrogen peroxide, yielding pro-

ducts which are still under investigation. Experiments are

in progress with the view of determining the special con-

ditions under which hydrogen peroxide may be employed
with success in the investigation of such substances.

—

.Action of hydroxylamine on o-benzoquinonediazides.

3 : 5-Dibromo-o-azoiminobenzoquinone : K. J. P. Orton,
W. C. Evans, and E. Morgan.—Oxime formation and
decomposition in presence of mineral acids : A. Lapworth.
The conversion of stable hydroximido-compounds into the

corresponding ketones or aldehydes is, as a rule, to be

effected by the use of hydrochloric acid in presence of

formaldehyde. The latter is converted into formic acid in

the process, while the nitrogen of the oxime appears mainly
as ammonium chloride. When benzaldchydc is substituted

for formaldehyde, benzaldoxime and sometimes benzonitrile

are formed.—Note on the constituents of the seeds of the

Para rubber tree (licvea brasiliensis) : W. R. Dunstan.
The kernels of the seeds of the Para rubber tree contain

about 50 per cent, of a fixed oil resembling linseed oil.

The seed kernels, when ground with water, evolve small

quantities of hydrocyanic acid and acetone, whence it

appears that a cyanogenetic glucoside is present, similar

to, if not identical with, phaseolunatin. A mixture of

enzymes was prepared from the seeds which probably

includes, besides a lipase-like enzyme, one capable of de-

composing the cyanogenetic glucoside. The nature of the

fixed oil, the cyanogenetic glucoside, and the enzymes is

being fully investigated in this and the related species,

Hcvea paticiflota and Hevea confusa.

f
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Mineralogical Society, June ii.— Piof. H. A. Mierp,
F.R.S., president, in the chair.—Hamlinite from the

Binnonthal : H. L. Bowman, A mineral ocriirring in

small brown six-sided plates in the white dolomite, to

which the name bowmanite was given by Mr. Solly in

1904, is shown by analysis to be identical with hamlinite.

The crystals .show a division into si.x biaxial sectors, and
are consequently pseudohexagonal.—Faceted beads of zinc :

T. \'. Barker. The president described beads of zinc

deposited on crucible lids by .sublimation of zinc through
oxide of tin. Some of these beads are covered with
brilliant facets, and present the appearance of crystals

rich in faces. Mr. Barker has found that they do not lie in

zones or obey the laws of distribution of ordinary crystal

faces, and cannot therefore be regarded as the faces of a
single crystal. There is, however, no evidence, from etch-

ing by acid, that the bead is an aggregate of crystals.

The nature of these remarkable faces is difficult to under-
stand. A bead of platinum presenting the same peculiari-

ties was measured by the late Prof. Miller.—Chlor-
manganokalite : Dr. Vl. J. Johnston-Lavis and L. J.
Spencer. A preliminary account of this new \'esuvian

mineral was given by Dr. Johnston-Lavis in Natl'Re on
May 31, 1906. K new analysis of the mineral gives the

formula MnCI..4KCl. The crystals are rhombohedral with
a rhombohedral angle of 57° 36' ; they are optically

uniaxial with very weak positive birefringence; the re-

fractive index is 1-59 and the specific gravity 231.—Mr.
L. J. Spencer exhibited a suite of beautifully crystallised

minerals, presented to the British Museum by Mr. Percy
C. Tarbutt, from the Rhodesia Broken Hill mines in

north-western Rhodesia. In driving a tunnel through one
of the kopjes, which consist mainly of cerussite and
hemimorphite, a cavern containing flint implements and
bones of recent mammals was encountered, and a cavity

in the bone-breccia on the floor of this cave was encrusted
with magnificent groups of hopeite crystals (the rare

hydrous zinc phosphate discovered by Sir David Brewster
in 1823). In the vicinity of the cave, crystals of another
hydrous zinc phosphate were found in association with
descloizite (hydrous vanadate of lead and zinc). The
crystals of this new species, for which the name tarbuttitc

is proposed, are anorthic ; they possess a perfect cleavage
in one direction, through which .efnerges obliquely the

acute negative bisectrix of the optic axes. Cavities in the

ordinary ore are lined with large twinned crystals of

water-clear cerussite, which are encrusted with small

crystals of hemimorphite.—.A group of quartz crystals from
British Guiana was exhibited by Mr. Andersoni and a
fine crystal of apatite by Mr. Gordon.

Mathematical Society, June 13.— Prof. W. Burnside,

president, in the chair.—The number of representations

of a number as a sum of 2r squares, where 2r does not

exceed 18: Dr. J. W. L. Glaisher.—.^n extension of

Eisenstein's law of reciprocity : A. E. Western.—Note
on a special set of classes of partial differential equations

of the second order : Prof. A. R. Forsyth.—Various
extensions of -Abel's lemma: Prof. T. J. I'.A. Bromvwich.
—The arithmetical nature of the coefficients of linear sub-

stitutions, third paper: Prof. W. Burnside.—The in-

variants of the quintic : Dr. H. F. Baker.—Informal
communications were made as follows :—Certain singular

points of surfaces : A. B. Basset.—The minimum neces-

sary postulates as to a function to be defined as analytic

over a region : Prof. E. B. Elliott.

Royal Astronomical Society, June 14.— Mr. H. F. Newall,

president, in the chair.—The inclination of binary star

orbits to the Galaxy : Prof. H. H. Turner and T. Lewis.
—The illumination of the field of view, and its effect on

observations with a transit instrument : Sir W. Christie
and H. Christie.—The spectrum of Mira Ceti, as photo-

graphed at Stonyhurst College Observatory : Rev. W.
Sidgrreaves. The photographs were taken during the late

maximum, from December i, 1906, to January 3, 1907,

with a Thorp objective prism and with a Hilger com-
pound prism. The spectra were compared with that of

the star during the previous maximum of 1897-8. The
absorption spectrum was substantially the same, but the

bands were much weaker in 1906, quite sufficiently so to

account for the verv bright maximum.—The origin of
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certain bands in the spectrum of sun-spots : A. Fowler.
The bands are hazy lines, which had not hitherto been
traced to their source, various experiments made in 1905-6
having given entirely negative results. The author, how-
ever, had lately found that many of the bands are part
of a fluted spectrum, and can be accounted for by the
presence in the umbrEe of spots of a compound of mag-
nesium and hydrogen (magnesium hydride). The identifi-

cation appeared extremely probable from a comparison of
visual observations, but is rendered quite certain by refer-
ence to the admirable photographs taken by Prof. Hale
at the Mount Wilson Observatory. The identification sup-
ports the view that the vapours in spots are at a relatively
low temperature.—Account of the instruments and work
of the Mount Wilson Observatory, California : Prof. G. E.
Hale. A large series of slides was shown on the screen,
including spectroheliograph pictures of the solar surface
taken in calcium and hydrogen light, comparison of which
led to important conclusions as to the relative height of
the flocculi. It was suggested that the areas of the flocculi

should be systematically measured, and that they might
furnish data for determination of the solar rotation. A
series of photographic spectra of sun-spots was also shown.
Prof. Hale stated that he had found that the heat of the
sun caused an actual bending of the mirror employed, the
front side becoming convex and the rear side concave.
He proposed to obviate this disadvantage by employing
mirrors of exceptional thickness, a 17-inch mirror being
under construction which is as much as 13 inches thick.

Other modifications in the instrumental equipment are
also in progress.

Paris.
Academy of Sciences, Jone 17.—M. Henri Becquerel in

the chair.—The question of the origin of the lunar seas :

MM. Loewy and Puiseux. The hypothesis of the form-
ation of the lunar seas by external collisions is discussed
and shown to depend upon very uncertain hypotheses, and
even then is, taken alone, insufficient to account for all

the facts.—The usual mode of publication of equatorial
observations and on a means of improving it : G.
Bigourdan.—Further remarks on the obliteration of the

pleural cavity of elephants : Alfred Giard. Referring to

a recent note on this subject by G. Vasse, the author re-

marks that the mere fact of the lungs separating easily

is no proof of the existence of a pleural cavity, and quotes

recent observations by .Schmaltz, Rugc, and Chapman to

support his point.—The preparation of anhydrous lithium

mo.xoxide : M. de Forcrand. None of the methods
previously used for preparing this substance gives a pure
product. Purified lithium hydroxide, placed in a platinum

or silver boat, is heated to 780° C. in a current of dry

hydrogen. The conversion into Li,0 is complete in one
hour.—A new method of diagnosis of tuberculosis in man
by the tuberculin ophthalo-reaction : A. Calmette. One
drop of a sterilised i per cent, aqueous solution of

tuberculin is placed in the eye. .\fter five or six hours,

conjunctivitis, accompanied by copious secretions, becomes
apparent in the tuberculous subjects. In non-tuberculous

subjects the tuberculin is without effect. The author

suggests the use of this in clinical work as a means of

diagnosis, as the reaction is prompt, and neither pain

nor permanent ill effects result.—Observations of the

Daniel comet (1907^) made with the coude equatorial of

the Observatory of Lyons : J. Guillaume.—Observations

of the Giacobini comet (19071:) made with the coude equa-

torial at the Observatory of Lyons : J. Guillaume. This

comet is of thirteenth to fourteenth magnitude.—A new
method for resolving several problems on the development

of an arbitrary function in infinite series : W. &tekU>fr.

—The sutfaces' engendered by a circular helix ; M. Barr^.

—The mechanical integration of the hodograph : L.

Filloux.—The displacement of the absorption bands of

crystals under the action of variations of temperature :

Jean Becquerel. The bands of tysonile, parisite, and

monazite are all displaced in the direction of the smaller

wave-lengths when the temperature is lowered ; in .xeno-

time, however, a large number of bands move in the

opposite direction.

—

A new method for the production of

flame spectra of metallic bodies : G. A. Hemsalech and

C. de Watteville. The air supplied to the louder part

of a Bunsen burner carries some of the metal in .i fine
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>tate of division. To produce this the air passes through

a glass bulb containing two electrodes of the metal under
examination. .-Xbout ten powerful sparks per second,

furnished by a condenser of high capacity, arc allowed to

pass between the two electrodes. Sufficient of the metal

is removed in this way to give a flame rich in lines. The
actual quantity used, however, is extremely small, and is

hardly weighable after some hours' sparking. The method
is therefore peculiarly adapted for studying the spectra

of rare and costly metals.—Photomicrography in colour

with autochrome plates by A. and L. Lumi6re : Ch. A.

Francois Franck.—Remark relating to the detection of

calcium : H. Baubigny. A reclamation of priority as

regards the use of an ammoniacal solution of potassium
ferrocyanide as a characteristic test for calcium.—The
absolute atomic weight of manganese ; Gustavus D.
Hinrichs. .Xn application of the author's method of

calculation to the experimental results of Baxter and
Hines. The value 5495 found by these workers is con-
verted into 55 exactly by these calculations.—Arsenic acid

and the methylarsenic acids : K. Baud and .-X. Astruc.
A thermochemical paper.—The action of fluorine on
selenium in the presence of glass : Paul Lebeau. Experi-
mental reasons are given for assuming that the substance
produced by the interaction of selenium and fluorine in

the presence of glass is not pure selenium hexafluoride,
but a mixture of at least two substances.—The solubility

of alumina in aluminium sulphide and of magnesia in

sulphide of magnesium : Marcel Houdard. The oxides of

both magnesium and aluminium have been obtained in a
crystalline form when fused with the corresponding sulphide
in the electric furnace.—The alloys of nickel and tin : Em.
Vigrouroux. The alloys of nickel and tin containing up
to 40 per cent, of the latter metal are feebly magnetic.
Under the action of nitric acid and potash a non-magnetic
alloy having the composition Ni,Sn can be isolated.—The
glycol of anethol ; its transformation into anisylacetone :

MM. Tiffeneau and Daufresne.—A new method of ring
formation of the substituted pimelic and adipic acids :

H. G. Blanc. The acid is converted into its anhydride by
treatment with acetic anhydride, and this, followed bv
slow distillation, gives the corresponding cyclic ketone.
The yields are very good ; details arc given of eleven
ketones prepared according to this method.—The dinuig-
nesium compound of i : 5-dibromopentane : \ . Grignard
and G. Vignon. Dibromopentane readily forms a
dimagnesium compound, soluble in ether. A preliminarv
account is given of the reactions of this substance with
carbon dioxide, ethyl acetate, and diacetyl.—The applica-
tion of the method of limiting densities to the liquetiable
gases : Ph. .A. Guye. The difficulty with these is the
accurate evaluation of the term A'„, representing the
deviation from Boyle's law. A linear e.xtrapolation from
densities measured at pressures between 0-5 and i atmo-
sphere is not sufficiently accurate, and the three modes
of parabolic extrapolation proposed by D. Berthelot do
not lead to identical results. It is pointed out that,
.•idmitting the idea of a gas constant, the parabolic extra-
polation will not hold good.—The kathodic phosphorescence
of complex systems. The paralysing action exercised bv
certain exciters of the rare earth series upon others of
the same series : G. Urbain and Clair Seal.—The
colloidal properties of starch : E. Fouard The com-
parative action of extracts of barley and of malt upon the
more resisting dextrins : J. Wolff.—The amount of oxygen
in oxyhemoglobin from the horse: MM. Piettre and
Vila.—The polymorphic transformations of isomorphous
mixtures of three bodies : Fred. Wallerant The inverse
bundle of ZiWa tnacroptcra : C. Gerbsr.—The detection of
invertine, sucrase, or saccharose in various organs of the
vine and in some fruits : V. Martinand.—Protective
and evasive autotomy : Henri tPieron.—The struc-
ture of the divided nerves in a strictly physiological
evolution : N. A. Barbieri.—The geology of the central
Sahara : R. Chudeau.—The presence of Carboniferous
strata in the neighbourhood of Taoudeni, south-western
.Sahara : G. B. M. Flamand.—The post-helvetian erup-
tions anterior to the recent volcanoes in the north-west of
Sardinia : M. Deprat.—The storm of May 22 1907, in
the department of Loiret : M. Maillard.
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DIARY OF SOCIETIES.
THirnSDAy, JvNZ 27.

Royal Society, at 4.3=.—Mn the Dynamic.%1 Theory of Gratings:
Lord Kayleigh, O.M., P. R.S.—On the Surface Tension of Liqaids in-

vestigated by the Method of Jet Vibration : S. D. Pederscn. —Cases of
Colour Bliidness. No. VI. 10 No. XVIII., together with Eleven Selected
Examples of Normal Colour Sensation: Dr. G. J. Burch, F.R.S.—On
the Occurrence of Post-Ielanic '1 remor in Several Types of Muscles

;

Dr. D. F. Harris. -On the Pressure of Bile Secretion and the Mechanism
ol Bile Absorption in Ob-truc-ion of the Bile Duct : P. 'I. Herring and
S. Simpson.— Further Mudiesof Gastrotoxic Serum '(Progress Report);
Dr. C. Bollon.— Observations on the Lile-hislory of Leucocvtes, Part
111. : C. E. Walker.— I he Annealing of Copper with Special Reference
to Dilatation : Piof. T. 'I'urner and D. M. Levy.—On a Standard of
Mutual Induction : A. Campbell.—A New Cur.ent Weigher and a
Detenninaiicn 01 ihe E.M.K. of the Normal Wes'on Cadmium Cell:
Prof. W. E. Avrton, F. K >., T. Mather, K.R.S., and F. E. Smith.—On
the Velocity of the Kathode ParticUs entitled by Vari tus Metals under
the Influence of Hootgen Rays and its Bearing on the Theory of Atomic
Disintegration : P. V. Innes.—On the Force Required to Stop a Moving
Electrified Sphere : G. F. C. Searle, F.K.S.—Some Notes on Carbon at
High Temperatures and Pressures : Hen. C. A. Parsons, C. B., F. R.S.—
The Hard and Soft States in Ductile Metals: G. T. Beilby, K.K.S.—
Ranges and Behaviour of Rifle Projectiles in the Air : A. Malloclt,

F.R.S.— Experiments on a New Kathode Dark Sp.-tce in Helium and
Hydrogen : F. W. Asion.—Note on the Use of the Radiometer in Ob-
serving Small Gas Pressures: Sir James Dewar, F.R.S—And other
Paper;..

/R/DAy, June 28.

Physical Society, at 5 — Demonstr.-ition of the Us's of his Hot Wire
Oscillographs and Hot Wire Waumelers : J. T. Irwin.— Experiments
on the Production of Sand Ripples on the Sea Sh<jre : Mrs, Ayrlon.—
(i) A Cosine Hicker Photometer ; (2) Some Phenomena in Colour Vision :

J. S. Dow.—Description and Exhibition of Students' Apparatus for Mea-
suring Peimeability and Hysteresis: Prof. W. E. Ayrton and T. Mather.

WEDNESDAY, July 3.

British Astrono.mical Association, at 5.

THURSDAY, July 4.

Chemical Society, at 3.30.—/.jt^Nitroso and Nitrodimethyldihydroresor-
cin : P. Haas —The Structure of Carbonium Salts : F. Baker.-Sludies
of Dynamic Isomerism, Part VI.. The Influence of Impurities on ihe

Mutarotation of Nitiocamphor : T. M. Lowry and K. H. Magson.

—

The Relation between Absorption Spectra and Chemical Constitution,

Part Vlll., The Phenyl Hydrazones and Osazones of a-Diketones :

E. C. C. Balv. W. B. Tuck, E. G. Marsden, and M. Gazdar.— Perman-
ganic .Acid : M. M. P. Muir.
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TUE COXSTRl'CTKiX OF DYXAMOS.
The Construction of Dynamos {Altcrnaling and Direct

Current). By Tyson Sewell. Pp. xi + 316. (Lon-
don : Crosby Lockwood and Son, 1907.) Price

7*'. 6(/. net.

S""

O many books have already been written on tlie

subject of the dynamo that any new publication

can only be justified on one of two grounds. Either

it must contain new matter of practical importance not

hitherto treated in such a way as to be useful to the

desii;ner, or it must be in comparison with existing

books an improvement in the wav of treating old and
well-known matter, so that the student and the prac-

tical engineer may have less difficulty in grasping the

subject than they often have with the existing books.

A perusal of Mr. Sewell 's book will leave the

reader with the impression that the designer of

dynamos will learn nothing from it, and that the

student may with equal advantage read any of the

previous publications treating of the dynamo in a

popular style. The book is in this respect no better

and no worse than dozens of others. As regards its

use for the design of dynamos, the author himself

deprecates it, for lie says in the preface :

—

" The examples of design are introduced by way of

illustration only. The actual designing of dynamos
is the work of comparatively few men, most manu-
facturers having standardised particular lines which,
with slight modifications, meet most requirements

;

and in view of the labours of the Engineering
Standards Committee, further developments in the
direction of uniform practice may be expected."

The idea underlying this sentence seems to be that

as only few men have to design dynamos, and as the

Engineering Standards Committee looks after these

things, it is not necessary to treat of design in books.

Yet in the first sentence of the preface the author says

that his work is an attempt to treat of theory, design,

and construction, and several chapters are devoted to

working out the details of design.

The general arrangement of the book follows well-

known lines. We get first the fundamental principles

of direct currents. Ohm's law, its application to the

" Silvertown Set " and Evershed's " Megger," though

without description of the internal arrangement and

only an outside view of the box. Then come a few

pages on the magnetic field and on testing iron, but

the treatment is incomplete, and in one case also mis-

leading. This is the description of the magneto-
metric method, where the author fails to point out

that it is only applicable to thin and long wires, and
not to a turned iron rod, as he saj's ; and that the

effect of the solenoid must be eliminated by a special

coil. In the next chapter we. get all the well-known
illustration (but on a prodigiously large scale) to show
lines of force, and how by cutting them an E.M.F. is

produced, and the formula for the E.M.F. of a two-pole

dynamo. It would have been well if the author had
also given the formula for a multipole machine in

this place. The chapter following deals with the
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fundamental principles of the alternating current, and
then we get to the alternating field. Here the author
introduces the hysteresis loop, and mentions that its

area is a measure of the work lost per cycle, but gives
no proof. The figures he gives for the hysteresis
coefficient of 0-002 to o-ooS are certainly much too
large, and he is also in error when he says that in
dynamo work the loss due to eddy currents is very
small. It is well known that the losses in iron
actually occurring in the dynamo are considerably in
e.xccss of the theoretically calculated losses, and that
the increase is in a large measure due to eddy currents
at the burred edges of the plates. When dealing with
capacity the author gives a neat hydraulic analogy to
show why the charging current is a quarter phase in
advance of the E.M.F.

In the chapters on construction and theory of
bipolar dynamos we find the usual illustrations, but
all on a large scale, so that a good deal of space is

uselessly occupied and the text correspondingly re-

stricted. Although in the illustrations the author
follows well-known lines, this cannot be said as
regards his way of designing. Here we find some
novelty, but hardly improvement on the usual practice.

Thus, in giving the design of a 400 kw. 550 v.

machine, he starts with the rule that 100 kw. is a fair

average allowance per pair of poles, and finds thus
that eight poles is the right type. Then he calculates

the number of commutator bars on the basis of 5 v.

per bar, and by assuming a certain thickness he
arrives at the diameter, and again by assuming a
certain circumferential speed he obtains the number
of revolutions per minute. This freedom in the selec-

tion of speed may be convenient, but it is certainly

not the condition which prevails in practice. As a
rule the speed is given, and one has to design the

dynamo to suit it. Having thus found the speed, the

author proceeds to find length and diameter of arma-
ture by simply applying the so-called "output
formula," but as he does it without critical investi-

gation he gets rather unusual dimensions, namely,

93 inches diameter by isi inches long, whereas a little

common-sense reasoning untrammelled by adherence

to formula would have shown him that So inches by
20 inches would make a far better and cheaper
machine. The number of conductors is found from
a formula of circumferential current density, and so
the designing goes on simply by applying formulas

without criticism, not a method to be recommended
either to students or to " engineers who have occasion

to deal with technical matters," as the author says in

the preface.

Another claim made in the preface is only partially

justified. The author says that " the available space

is almost exclusively devoted to machines representing

present standard practice." There are a few illus-

trations of the fly-wheel type of alternator, and also a

turbo-alternator, and in so far standard practice is

considered, but the " mono-coil-claw " type. Fig. 200,

the inductor machine. Fig. 201, and the ironless

m.ichines of Mordey, Ferranti, and Crompton, are cer-

tainly not present standard practice, whilst the details

of armature housing shown in Figs. 192 to 197 may

L



2l8 NA TUBE [July 4, 1907

be modern, but are certainly not good practice. The
autlior's explanation why field magnets are laminated

is novel, and, moreover, so peculiar that it merits

verbal quotation. He says :

—

" The field cores are often laminated throughout to

prevent eddv currents due to any swinging of the field

caused by armature reaction, and this often loads to

special methods of support."

Had he said that magnets must be laminated

if the stator slots are wide and open, he would

have been right, but the explanation he gives is quite

beside the marlc. Equally misleading is his indis-

criminate recommendation of damping coils as a cure

for hunting. .As he mentions these coils just after

saying that hunting is especially the fault of gas-

engine driven machines, the reader is led to conclude

that the damping coils would be especially useful in

such cases, whereas every expert knows that damping

coils are absolutely harmful if applied to an alternator

driven by a gas engine. Gisbert Kapp.

STOKES'S SCIENTIFIC CAREER AND
INFLUENCE.

Memoir and Scientific Correspondence of the late Sir

George Gabriel Stokes, Bart., Past Pres.R.S.

Selected and arranged by Prof. Joseph Larmor,

Sec.R.S. Vol. i., pp. iv + 475; vol. ii., pp. vi + 507.

<CaTnbridge : The University Press, 1907.) Price

24^. net, two volumes.

IT is well known that the record of Stokes's work,

splendid as it is, which is contained in the five

volumes of his collected papers is far from being a

complete representation of the services which during

a long life he rendered to science. From his first official

connection with the Royal Society in 1854 the tide of

production began somewhat to slacken, and after

1868, it may almost be said, no sustained piece of

work of first-rate magnitude appeared under his name,

although shorter papers, often of great value, and all

showing the impress of the master-hand, were given

out from time to time. His energies did not relax,

and his powers never showed any sign of decay, but

they were diverted into somewhat different channels.

Partly owing to the rigorous sense in which he con-

strued the duties of his various official positions, and

partiv in consequence of his own inexhaustible good

nature, he was constantly occupied in examining,

advising upon, and assisting in the work of others.

This gradual change in the manner of his work

has been often wondered at, and sometimes de-

plored, but it came about quite consistently. There

'is a certain type of professional savant to whom sys-

tematic production, or at all events publication,

with due form and circumstance, is as the breath

of his nostrils; it must be maintained at all

liazards. With this type Stokes had never any

affinity. He took to mathematical physics, in the first

instance, because his interests and his powers lay that

way, and he published the results of his investigations,

when they seemed valuable enough, as a matter of

course ; but when other duties came which had, as he

thought, a more immediate claim, he turned to them
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without a moment's regret at the diminished oppor-

tunities of personal achievement which they involved.

For a complete memorial it was therefore essential

that some presentation should be made of this im-

portant phase of his work. As Prof. Larmor ex-

plains, in the preface to the two volumes now before

us, the material in the shape of letters is abundant

;

but it is naturally very varied in character, and

often fragmentary, and much of it was from one

cause or another difficult to turn to account. The
labour of sifting and arranging the correspondence

must have been enormous, and appears to have been

aggravated by the circumstance of fresh letters con-

tinually coming to hand during the printing.

The material finally selected has been dealt with as

follows. In "Section H." we have an outline of

Stokes's general scientific career, illustrated by a

chronological series of letters, which touch upon the

v-.rious topics which at different stages attracted his

attention. " Section HI. A " contains " special scien-

tific correspondence " with his father-in-law. Dr. R.

Robinson, Prof. Cayley, and Sir J. Norman Lockyer.

These letters contain matter which is, in different

ways, of great interest ; the letters to Dr. Robinson

are specially valuable, as they preserve many interest-

ing notes and explanations which would otherwise

have been lost. The second volume continues " Sec-

tion ni.," and includes letters to and from Maxwell,

Joule, Rayleigh. Reynolds, Froude, .\iry, and others,

nearly all bearing on scientific work of the first order

actually in progress. It would be hopeless, and use-

less, to attempt an enumeration of the various

points touched upon ; but it is of interest to note with

what zest Stakes turns, again and again, to the early

objects of his scientific affections, such as the be-

haviour of sea-waves, the theory of the pendulum, and

the varied problems of physical optics. The collection

is 'most of all valuable in that we are allowed a

glimpse into the workshop of the master. The most

expert craftsman will find much to admire, w-hils^

the novice may derive suggestion and encourage-

ment, more perhaps than from the contemplation of

the finished worii, which is often apt to beget rather

feelings of despair.

These volumes include also matter of a more formal

biographical character. The introductory memoir by

Mrs. Lawrence Humphry is a most attractive per-

sonal record, written with admirable tact and sin-

cerity. To this are appended " apureciations " by inti-

mate personal friends, Prof. Liveing, Sir .Michael Foster,

Sir William Huggins, and the Bishop of Bristol.

Considerable space is devoted to the Jubilee celebra-

tion of iSgg, and to the proceedings at the unveiling

of the Westminster Abbey memorial. Both these

occasions greatly impressed those who liad the privi-

lege of attending them, and the record will be highly

valued.

.Ml who are interested in Stokes and his work, in

other words, the whole company of followers of phy-

sical science, will feel a deep debt of gr.-ititude to Prof.

Larmor for the devoted labour which he has expended

on this memorial of his great predecessor. It appears,

indeed, that our obligations to him are not yet ex-

hausted. The reader of this notice will have remarked



July 4. 1907J NA TURE 219

the absence of all reference to the relations between

Stokes and Lord Kelvin. We are told that this long

scientific friendship is to be commemorated by a special

volume of correspondence. There can be no question

as to the propriety of this arrangement, and the volume

will be looked for with the liveliest interest.

Horace Lamb.

FIVE SMALL GEOGRAPHIES.
Our Own Islands. By H. J. Mackinder. Pp. xv +

2g8. (London : George Philip and Son, Ltd., n.d.)

Price 2s. 6d.

The O.xford Geographies. ]'ol. L TIic PrcU)iiiniiry

Gcograpliy. By A. J. Herbertson. Pp. viii+i4q.

(Oxford : Clarendon Press, 1906.) Price i.s. 6rf.

TJic O.xford Geographies. Vol. lU. The Senior Geo-

graphy. By A. J. Herbertson and F. D. Herbert-

son. Pp. viii + 363. (Oxford: Clarendon Press,

1907.) Price 25. 6d.

The Dominion of Man. By Ernest Protheroe. Pp.

xii + 215. (London: Methuen and Co., n.d.) Price

2S.

Notes upon the Island of Dominica {British West

Indies). By Symington Grieve. Pp. 126.

(London : .'\. and C. Black, 1906.) Price 2S. 6d.

net.

ALTHOLTGH no close comparison can be made
between the two elementary reading-books in

geographv which Mr. Mackinder and Dr. Herbertson

have given us, since the former deals with the British

Isles and the latter with the whole world, yet we may
note certain similarities of method. Both build up

their descriptions about an imaginary journey from

place to place ; both endeavour to present physical and

industrial geography as cause and efifect ; both largely

use diagram-maps, partly to supplement the atlas,

partly to stimulate the use of it ; and both adopt, to

some extent, the method of "teaching by question."

While this last innovation is a step in the right direc-

tion, it is but a hesitating step. The full advantage

of this method cannot be obtained by occasional inter-

polations of questions or suggestions for map-study

amid the descriptive matter. Such interruptions are

apt to be shelved until a more convenient season that

may never come.

Mr. Mackinder's book is arranged on a progressive

plan. While map scales and directions are taken at

the outset, contour-lines are not explained until half-

wav through the book. Description starts with the

north of England, the uplands and lowlands of which

present an easy contra>t. .Scotland follows, then Ire-

land, Wales, and finally the Midlands and south and

east of England. Simply and lucidly written, with

many -views and maps, it is a most readable book.

We must, however, object to county-towns being

called " capitals " (p. 143), to the coupling of Shrop-

shire (strictly Shrewsburyshire) with Berkshire as a

county name not derived from a town (p. 263), and to

the printing of Macaulay's magnificent Armada lines

cut in halves (p. 275).

Dr. Herbertson is unconventional in the order

in which he takes" the continents, starting with

the Americas, because their physical and climatic

conditions lend themselves best to simple generalis-
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ations, and they thus serve as a type with which Asia,

Australia, Africa, and Europe are in turn contrasted.

The immensity of the subject-matter renders occasional
" scrappiness " of treatment inevitable, though in

general this has been very successfully avoided, and
attention concentrated on broad general features and
contrasts. Altogether, it is a refreshing change from
the old-fashioned dry text-books, but it needs supple-

menting with views to enable the child to realise the

scenes described.

Both books have sulYered a little from the troubles

incidental to process-illustrations. The hemispheres

on p. 3 of the " Preliminary Geography " are not all

printed the right way up (this should have been

avoided by processing them in pairs, instead of singly)

;

and a phantom coalfield appears in Cheshire in Fig.

37 of " Our Own Islands."

By dividing the world into natural regions and show-

ing how political divisions are related to these. Dr.

and Mrs. Herbertson have produced an altogether ad-

mirable book. Particularly to be noticed is the treat-

ment of the Alps as a whole, and the historical de-

velopment of the Central European States in relation

to them. There are only two small matters on which

it occurs to us that the student needs further enlighten-

ment—viz., the use of Mont for the names of passes

as well as of peaks in the Western Alps (it is a common
mistake to cite Mt. Cenis as a peak), and the mis-

leading name of the first Alpine railway tunnel, taken

from the Mt. Cenis carriage-route which it super-

seded. The historical summaries given for each

country are very well done. We have noticed very few

mistakes. West Indies, on p. 105, should surely be

East ; William the Conqueror did not march down
stream from Wallingford (p. 142) ; and the statement

on p. 68 as to the origin of Boulder-clay is rather

dogmatic for so disputed a subject. It is difficult to be

consistent in the spelling of European place-names,

but to us at least Luzern looks as out-of-place in an

English sentence as would Torino or Firenze. These

are trivial criticisms on a book the reading of which

has given us a great amount of pleasure, and which

should become the standard geography for schools.

Mr. Protheroe has produced a well-arranged trea-

tise on the commercial products of all parts of the

world, on communications, towns and markets. His

enthusiasm for civilisation and progress gives his

style a floweriness which is occasionally overdone,

but his book is very readable. It is illustrated

by a well-chosen series of photographs, and while not

exactly a school-book, should be very useful to teachers

of geography and to those numerous persons who
wish to make good the deficiencies in their knowledge

of commercial geography. We have noticed a few

errors, the worst being the derivation of Portland

cement from Portland stone (p. 94).

Mr. Symington Grieve recently paid a visit of

investigation to Dominica, in the Lesser Antilles, and

now gives an interesting account of the island, its

natural productions and people, illustrated by photo-

graphs taken on his expedition. To anyone intending

to visit the island, whether as tourist, naturalist, or

trader, the book may be recommended as an excel-

lent guide. A. M. D.
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SOllE ASPECTS OF HUMANISM.
(i) Studies in Humanism. By Dr. F. C. S. Schiller.

Pp. xvii + 492. (London : Macmillan and Co.,

Ltd., 1907.) Price los. net.

(2) Lectures on Humanism. By Prof. J. S. Mackenzie.

(The Ethical Library.) Pp. vii + 243. (London:

Swan Sonnenschein and Co., Ltd., 1907.) Price

4s. 6d.

(I) T IKE the youth in "Excelsior," Mr. Schiller

J--< has a strangle device upon his banner, for his

motto is " Back to Protagoras." But it is on no soli-

tary or hopeless enterprise that he is engaged, for do

not all the most fruitful developments of present-day

philosophy point to Pragmatism, and have not all

the sages of all times, when they were talking sense,

been talking Pragmatism without knowing it?

Kant, of course, was of us when he gave primacy to

the practical reason and when he announced as his

main principle that reality is largely of our making.

Even Plato, who here suffers many hard knocks, is

perhaps not so complete an intellectualist as he is

generally thought, if Prof. Stewart's theory can be

substantiated,

" that the so-called Socratic dialogues, so far from

being scientifically negligible, are really essential to

the "complete statement of the Ideal Theory, and
should be taken as exemplifying the function of the

Concept in use, and as supplementing the account of

the abstract concept given in the dogmatic dialogues,

on which alone the traditional descriptions of

Piatonism have been based."

But after all it is to the strangely misunderstood

Protagoras, and his principle that man is the measure

of all things, that the world owes most. If only we

had his complete works and not fragments—and not

Plato's caricature of his philosophy! Then many
things would have happened ; among others we
should not have had the amusing dialogues (contain-

ing a prophetic reference to the scholars from

Rhodes) which Mr. Schiller has " translated from the

Greek " to fill up the gaps in our knowledge.

So it is Intellectualism in all its forms, Piatonism,

Hegelianism, and that tyrant who has oppressed us

so many years—Absolutism—that Mr. Schiller wishes

to dethrone. His criticism is always well worth read-

ing. On the other hand, his own system contains

not a few features which will give many pause—

a

God who is essentially finite; a reality which is

always incomplete and plastic, in which laws of

nature are merely the habits in which things behave

;

an idea of truth which involves the almost hylozoistic

position that inanimate bodies know us in some

sense (on the level of their understanding) when we

operate upon them. The dust of controversy which

in this volume beclouds the battlefield will have to

settle before it can be decided where most of the truth

lies. One wonders—it is genuine Pragmatism to

know results before one states principles—what the

issue will be; whether the lively Troglodyte of three

decades from this will be engaged in proving that

new Humanism is but old Absolutism grown more

dogmatic and arrogant, or the nco-.-'ibsoIutist of the

period in demonstrating that Absolutism and
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Humanism are both partial aspects reconciled in a

higher unity.

About half the essays contained in this volume
have already appeared in a shorter form in various

periodicals. But most of the constructive part is

new, and the work does not suffer from the manifold-

ness of the relations in which Humanism is regarded.

Certainly, if to be incisive is to be convincing, Mr.

Schiller has proved his case.

(2) This volume, containing the Dunkin lectures

on sociology, delivered last year at Manchester Col-

lege, O.xford, runs on very different lines from Mr.

Schiller's. No doubt there is the same effort to show
how much of Humanism lies implicit in a large range

of philosophic works; but as it does not seek to prove

a thesis, this book is not written with the same verve

and passion. We have sober grey in grey, and never

an attempt to bring out violent contrasts. Naturally,

Mr. Schiller's Humanism is for Mr. Mackenzie only

Pragmatism, but in the few paragraphs devoted to

it it receives only reasonable criticism.

Prof. Mackenzie's own Humanism is described as
" a point of view from which human life is regarded

as an independent centre of interest "—as contrasted

with a Naturalism and Supernaturalism which seek

the explanation of human life either in the forces

around man or in some powers distinct from man
and those forces.

In the light of that description the influence of

Humanism in philosophy, politics, economics, educa-

tion, and religion is studied, and the two closing chap-

ters examine the limitations and implications of

Humanism. Prof. Mackenzie fears that the style of

treatment may be regarded as sketchy ; sketchy it is,

and the title of the volume perhaps induces expect-

ations that are not realised; but undeniably the work

has substantial merits.

OUR BOOK SHELF.
Euclid's Parallel Pustulate: its Nature, Validity, and

Place in Geometrical Systems. By Dr. J. W.
Withers. Pp. x-l-iq2. "(Chicago: Open Court
Publishing Co. ; London : Kegan Paul and Co.,

Ltd., 1905.) Price 4s. 6d. net.

This is a philosophical thesis by a writer who is really

familiar with the subject of non-Euclidean geometry,

and as such it is well worth reading. The first three

chapters are historical ; the remaining three deal with

the psychological and metaphysical aspects of the

problem; finally, there is a bibliography of fifteen

pages. Mr. W'ithers's critique, on the whole, is quite

sound, although there are a few passages either vague

or disputable. For instance (pp. 80-1) :
" Had man's

spatial experience been confined to vision alone, the

struggle between Euclid and Lobatchewsky could

never have been, since for vision alone there are_ no

such things as parallel lines." This is not convinc-

ing, and the sentence that follows does not add

to the force of the argument. As a matter of fact,

lines that we see apparently change their inclination

as we change our point of view, and diverging lines

looked at in a proper direction might very well arouse

the concept of parallel lines. And however freely we
admit the part taken by sensation in the develop-

ment of geometrical ideas, we are compelled in the

last resort to see that the science of geometry is the
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result of a free intellectual construction. Naturally
we choose a scheme that with the simplest assump-
tions liarmonises with the greatest number of facts;
this is the reason why Euclidean geometry is that of

common life. As Mr. Withers points out, there is

very little chance of any change in this respect ; for
if a series of careful exjjeriments upon the stars were
to lead to triangles with the sum of their angles
different from :8o°, we should be more likely to give
up the hypothesis of the strictly rectilinear propaga-
tion of light than to adopt a non-Euclidean geometry
as that of "actual space." On the other hand, we
may some time gain experience of a new kind, pre-
senting itself as spatial, and requiring us to assume
more than three dimensions in space.

Mr. Withers sensibly steers a middle course between
the extremes of pure empiricism and the a priori

hypothesis. That we cannot form any clear concep-
tion of four-dimensional space to which three-dimen-
sional space is related in a manner strictly analogous
to that in which a line is related to a plane in which
it lies, shows clearly enough that we cannot do
without experience; on the other hand, the definition

of a surface as a boundary between two adjacent
portions of space involves a concept which cannot
possibly be deduced from sense-experience, and the
recent theory of sets of points gives still more striking
examples. Mr. Withers's main contention is that
Euclid's parallel postulate is empirical, and this mav
be admitted in the sense that his argument requires;
at any rate, he shows the absurdity of some state-

ments of the a priori school.

Die Reideitungsvorgciiige bci den Pflaiizcn. Bv Dr.
H. Fitting. Pp. xv-1-157. (Wiesbaden: J. F.

Bergmann, 1907.) Price 3.60 marks.

.Although the phenomena of irritability in plants are
in a general way easily demonstrated, their elucid-

ation is a matter of extreme difficulty, and in spite of

the numerous original experiments that have been
devised, absolute proof in support of the explanations
offered is rarely possible. .V notable instance is fur-

nished by the debated question whether the percep-
tion of the stimulus of gravitv is localised in the tip

of the root. The experiments advanced by Charles
Darwin in favour of this view were speedily dis-

puted; Czapek's ingenious glass-shoe experiments,
although widely accepted as proof, have been ad-
versely criticised, and now more definite proof is

hoped to be obtainable by growing seedlings on a

rapidly revolving klinostat in such a position that the

tin and growing region situated on different sides of

the centre of rotation are subjected to centrifugal

force acting in opposite directions. The debatable
character of the arguments is one hindrance to a
study of the subject, to which is added the difficulty

of obtaining the literature, scattered as it is through
numerous journals and pamphlets.

Dr. Fitting's monograph helps but little in the

matter of literature, as in many ca.ses space does not
even permit of stating the arguments put forward by
investigators, but as a critical guide to the estimation
of the various theories his book will be found very
useful.

The book consists of three portions, dealing with
the occurrence of the phenomena, the path of trans-

mission of the stimulus, and the manner in which it

is transmitted. Owing to the absence of descriptions,

the first part is only suitable to the reader who has
a full acquaintance with the subject or is prepared
to look up the literature. The discussions of the

various paths by which the stimulus mav travel and
of the mechanism involved are the most instructive

parts of the book, and particular interest attaches to
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the sections on protoplasmic communications, on the
fibrillar structure in cells of the root-apex, and on
the electrical phenomena connected with stimulation.
Dr. Fitting has himself added materially to the facts
of irritability phenomena and their interpretation, so
that his opinions are extremely valuable, the more so
because he is a searching but unbiased critic.

Birds and their Nests and Eggs found in and near
Great Towns. By G. H. Vos. Pp. xii-i-148; illus-

trated. (London : G. Routledge and Sons, Ltd.,
n.d.) Price li.

To take birds' nests and their contents with the
camera is in every way a more satisfactory proceeding
than egg-collecting, and if the author of this little

volume succeed in aiding the new movement he ought
to obtain the gratitude of all bird-lovers—not to men-
tion the birds themselves. Two things are essential
in this pursuit : first, the capacity of " spotting "

nests, which seems to be an inborn art, incapable" of
being acquired otherwise, and, secondly, skill in mani-
pulating the camera. In the latter accomplishment
the author excels, but for the former he has had to

depend on a friend; and the combination of forces
has produced most satisfactory results.

The numerous photographs of nests and eggs in

their natural sites are all that can be desired, and as
regards these no encomiums are too high. We wish
we could say the same with regard to the photographs
of the parent birds, which, we are told, are taken from
" characteristically stuffed typical individuals placed in

natural surroundings, illustrating as nearly as possible

the conditions under which they were observed." In
our opinion these " faked " photographs are thor-

oughly unsatisfactory, the birds being obviously stuffed

(whether "characteristically," in the sense in which
the author evidently uses the term, or otherwise), and
appearing ill at ease in their pseudo-natural surround-
ings. The book would be far better without them.
-As the nests, which include those of a considerable
number of species, were all observed within a radius of
sixteen miles from the City, beginners whose homes
are in large towns need not be deterred by lack of

material from following in the footsteps of the author,

to whom amateur photographers in general are in-

debted for showing how much can be done at a
comparatively small expenditure of time and money.

R. L.

Ki)istnp Organisations and Croup Marriage in Aus-
tralia. By N^rthcote W. Thomas. Pp. xyi-(-i64.

(Cambridge : University Press, 1906.) Price 6s. net.

Mr. Thomas has digested everything that has been
written on the .Australian natives. In this volume he
gives us a very useful resume of all the facts of their

complex social organisation, separating the attested

from the doubtful—a much-needed piece of work. The
account is interwoven with Mr. Lang's theory of .Aus-

tralian kinship and marriage evolution, perhaps the

most plausible hitherto advanced, though in the

matter of totemic origins it may encounter opposi-

tion. Mr. Thomas suggests some real improvements
in terminology—matrilocal instead of beena. matri-

linear and patrilinear, matripotestal and patripotesta!

—these should be generally adopted, as no doubt they

will. The author seems to be at his best in the dis-

cussion of such a vexed question as group marriage

;

the argument is closely reasoned, and brings out

several new points. There is an excellent index. The
book will be indispensable to anthropologists, and
sociologists generally will find it an admirable and
convenient text-book for the study of the beginnings

of social organisation.
A. E. Cr.awley.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for opinions
expressed by his correspondents. Neither can he undertake
to return, or to correspond with the writers of, rejected
manuscripts intended for this or any other part of Nature.
No notice is taken of anonymous communications.]

Absorption of the Air for Light of Short Wavelengths.
In his well-lcnown work on the absorption of the air

for light of very short wave-lengths, Schumann has con-
cluded that the opacity is due to o.xygen, and that this
gas, in thickness of a few millimetres, absorbs completely
all wave-lengths shorter than about 1800 tenth-metres.

I have recently been investigating the question of gas
absorption in this region by means of the vacuum spectro-
scope which I employed in measuring the lines in the
spectrum of hydrogen.

In part my results agree wilh those of Schumann, for
I find that hydrogen, nitrogen, helium, and argon are all
quite transparent to very short wave-lengths. In one very
important respect, however, I cannot agree with his con-
clusions, for I find that oxygen is not opaque for all wave-
lengths below a certain value, but that its absorption is

represented by a band with definite limits. With a gas
path of nine millimetres and a pressure of one-half an atmo-
sphere, this band extends from 1750 to 1275 tenth-metres.
Though the investigation of the behaviour of oxvgen

below wave-lenglh 1230 is hindered at present by' the
opacity of the fluorite windows which enclose the absorp-
tion chamber, yet it appears possible that light of even
the shortest known wave-lengths may be able to penetrate
air paths of more than a centimetre. The application of
this result to the behaviour of ether vibrations of extremely
high frequency seems important. Theodore Lvm.4N.

Jefferson Physical Laboratory, Harvard University,
June 21.

The Structure of the iEther.

In the issue of Nature of June 13 (p. 150) Dr. C. V.
Burton raises an objection, raised elsewhere by Prof. Hicks
and Sir Oliver Lodge, to the correlation of the magnetic
vector with the velocity of the a:ther, on the ground that
the motion of an observer relative to the ajther would
alter the relative velocity of the a;ther, and thus produce
a change in the magnetic vector in the direction of the
change in the observer's motion.

If it were stated definitely that the magnetic force in the
free a;ther was proportional to the velocity of the aether
relative to the observer, the objection would be valid ; but
this is reading into the scheme of the aether more than can
legitimately be done. In the discussion the fact has been
apparently overlooked that the correlation of the two
vectors extends only to their rates of change in space and
time, so that if identified with one another at any one
point at any one instant, they will be identical at all
points at every instant ; otherwise thev mav differ bv any
constant, corresponding to a unitorrn but undetermined
constant drift of the ather as a whole, or, what is the
-same thing, to a uniform unknown velocity of the observer
through the tether.

But it should be noticed that it is not permissible to
speak of the velocity of an observer relative to the jether,
as though the tether were a material medium given in
advance. Even if it were possible to isolate a fi.xed frame
of reference in such an aether—which appears questionable
in an infinite continuum—there is no physical means of
determining the velocity of a system relative to it. The
jether, as we know it, is defined by its electromagnetic
properties, and one property is that a' uniform drift of the
a;ther as a whole has no effect on electromagnetic pheno-
mena. It is known that the correlation between a stationary
and a_ moving system as regards the clectrodvnamic equa-
tions is exact, and Viot only correct to the second order.
The objection to Prof. Larmor's scheme of the a;ther does
not apply if that scheme is stated accurately as follows :

" The propagation of electromagnetic effects through space,
relative to a given frame of reference, mav be illustrated
by the propagation of disturbances in a rotationally elastic
medium, it being possible for a given frame of reference
to construct such a medium, in which the rotational dis-
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placement at any point is proportional to the electric force
at that point, and the velocity relative to the frame of a
point of the medium is proportional to the magnetic force."
.Since the velocity of a point depends on the frame of

reference, it follows that the media constructed for two
frames of reference moving relatively to one another with
constant velocity will not be identical. The tuther is, in

fact, not a medium with an objective reality, but a mental
image which is only unique under certain limitations (cf.

footnote, p. 334, " ^Elher and Matlrr "|. I wo frames of

reference imply two aethers ; so long as we restrict our-
selves to a single frame, the objection to Larinor's»scheme
does not arise. E. Cunningham.

St. John's College, Cambridge, June 28.

Root Action and Bacteria.

I DO not think that there is necessarily any antagonism
between the interesting results which Ur. E. J. Russell

has for some time past been obtaining and our observ-
ations on the behaviour of trees in heated soil. His deai
with the growth of plants, ours with the passage of the

plant from the dormant to the active condition, a process
analogous to that of germination. Nevertheless, it must
be freely acknowledged that, until further work on the

subject has been done, the view that bacteria are concerned
in the matter is a mere suggestion, and Dr. Russell's
opinion that the results may be the consequence of chemical
changes produced by the heating is somewhat strengthened
by the fact that the soil used was poor in lime, contain-

ing only about 1 per cent. CaO. There is, however, one
strong objection to accepting an explanation based on
chemical change, for two of the nine trees, as I men-
tioned, behaved exceptionally, and showed practically no
retardation in starting. These were two which had been
planted in earth heated to the highest temperature, 250°,

and were two out of three planted in the same batch of

heated earth. It seems impossible to explain these two
exceptions if the general results are due to chemical
change, but they are easily explained if these results are

due to bacterial action, for re-inoculation of the soil might
readily occur in one case and not in another.

It may be added that, so far, the trees are behaving
normally as to their growth, now that they have once
started. Spencer Pickering.

I HAVE always carefully looked for, but never found,
any retardation of germination in our experiments. The
young plants all come up at about the same time, and
make equal progress for some weeks ; then the plants on
the heated soil take on a greener colour, become larger

in the leaf and thicker in the stem, and ultimately make
about 100 per cent, more dry matter than the control

plants in unheated soil. There is no doubt, I think, that

bacterial action is involved, because the yield is depressed

when I inoculate the heated soils either by watering with
unsterilised well water or by adding small quantities of

unheated soil. .\ chemical change in the soil com-
pounds must also be involved, because of the increased
" availability " of the nitrogen and phosphorus compounds
indicated by the analyses quoted in my earlier letter. All

non-leguminous plants we have tried so far have shown
similar behaviour.

It is, I think, quite possible to explain Mr. Pickering's
results on a chemical hypothesis. In certain circumstances
—deficiency of lime among others—organic substances
which retard germination and growth may be formed in

the soil ; in other circumstances, e.g. admission of air, they
are decomposed by soil organisms. If we assume that

some of these substances were formed during the heating of

Mr. Pickering's soil, and further "assume, with him, that

in two pots re-inoculation took place, the poisonous bodies

would be destroyed and growth would no longer be
inhibited. These assumptions are all based on well-known
facts ; on this view a soil rich in calcium carbonate should
behave as our soils have done and cause no retardation.

However, as Mr. Pickering says, more work is wanted
before we can get much further. In the meantime, he has
established the very important point that growth may be
retarded in a heated soil, and the further development
of his experiments will be awaited with much interest.

Edward J. Russell.
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THE SHAPE OF THE EARTH.'

THE most promising' suggestion towarf's a
dynamical explanation of the distribution of

land and water on the surface of the globe is to be

found in the theory of gravitational instability pro-

pounded by Jeans in 1903. There is always a

tendency in gravitating matter, if homogeneous, to

condense towards a centre, or towards an axis, or in

some more complex fashion. If the matter is hetero-

geneous, there is always a tendency for the density

to increase where it is above the average and to

diminish where it is below the average. Such
changes of density imply compression of the material,

and they are resisted by the elastic force with which
the material resists compression. In the case of a

planet we may ask two questions : How small must
the resistance to compression be in order that sensible

condensations may take place? In respect of what
changes of density can instability manifest itself?

The answers depend greatly upon the size and mass
of the planet, and they depend also upon its constitu-

tion.

Whatever the internal constitution of a planet may
be, it is certain that, owing to the mutual gravitation

of its parts, great stresses will be developed within it.

A direct method of attacking the problem of gravi-

tational instabilitv for a planet in such a state of

stress was proposed by I.ord Rayleigh in igo6. The
development of this method leads to the result that

a homogeneous spherical planet, of the same size

and mass as the earth, could not exist unless the

resistance to compression of the material of which it

is composed were at least half as great as that of

steel. If the resistance were less than a quarter of

that of steel (so that the substance was less com-
pressible than mercury but more compressible than
glass) such a planetary body would be unstable, both

as regards concentration of mass towards the centre

and also as regards displacements by which the

densitv is increased in one hemisphere and diminished
in the opposite hemisphere. No matter how small

the resistance to compression might be, the body
would not be unstable as regards any other type of

displacements. If the resistance to compression were
small enough for a spherically symmetrical state of

aggregation to be unstable, the density of the super-

ficial portions would be less than the mean density,

and the centre of gravity would not coincide with the

centre of figure. If the planet were at rest under no
external forces, a shallow ocean resting upon it would
be drawn permanently towards the side nearer the

centre of gravity, so that there would be a land hemi-
sphere and a water hemisphere.
The average resistance to compression of the

materials of which the earth is composed can be

deduced from the observed velocity of propagation of

earthquake shocks, and it is found to be decidedly

greater than that of any known materia! at the

surface—a result clearlv associated with the increase

of resistance under great pressure. There is, there-

fore, no tendency to gravitational instability at the

present time; but the actual excess of the mean
density over the density of surface rocks, and the fact

that a very large proportion of the land lies within

a great circle having its centre in south-eastern

Europe, suggest that the resistance to compression

was once much smaller than it is now. This sug-

gestion offers a possible dynamical explanation of the

fact that the centre of gravity does not coincide with

the centre of figure, and the maintenance of the

Pacific Ocean on one side of the globe is due to the

eccentric position of the centre of gravity.

1 Based up"n a raper on " The Giavilational Stability of the Earth," by

rof. A. E. H. Love, F.R.S., read before the Royal Society on March 14.

The actual shape of the lithosphere, or rocky

nucleus of the earth, and its situation relative to the

geoid, or the equipotential surface which coincides

with the surface of the ocean, are due to many
causes, of which the eccentric position of the centre

of gravity is one. Other important causes are the

rotation and the attraction of the moon. The moon
was once very near the earth, and the day and the

month were once nearly equal. The earth was then

drawn out towards the moon nearly into the form

of an ellipsoid with three unequal axes. The direct

result of the rotation and the attraction of the moon
would be to give to the lithosphere the shape of an

ellipsoid differing slightly from the ellipsoidal figure

of the geoid. If the centre of gravity coincided with

the centre of figure, the lithosphere would protrude

from the geoid near the North and South Poles and

in two equatorial regions at the opposite ends of

the longest equatorial diameter of the lithosphere.

If the density v,'ere in excess on one side of a

diametral plane and in defect on the opposite side,

the effects of the rotation, and of those irregularities

of attraction which are due to the ellipsoidal figure,

would be greater where the density was greater, and

the surface of the lithosphere would consequently be

deformed in such a way that the deviation from the

ellipsoidal figure could be expressed mathematically

by means of a spherical surface harmonic of the

third degree. The ellipsoidal deviations from

sphericity are expressed by harmonics of the second

degree, and the eccentric position of the centre of

gravity is equivalent to a deviation from symmetry

expressed by harmonics of the first degree. We can

therefore account theoretically for the presence of

harmonics of these three degrees in the formula for

the shape of the lithosphere and its situation relative

to the geoid.

Now it is known that the actual contour-line at

mean-sphere-level (1400 fathoms below sea-level)

divides the surface of the globe into two regions of

equal area—the continental block and the oceanic

region. The continental block is practically con-

tinuous, and there are two great ocean basins, one

containing the deep parts of the Atlantic and Indian

Oceans, and the other the deep part of the P,-icific

Ocean. A spherical harmonic analysis of the distri-

bution of land and water, account being taken of the

submerged portions of the continental block, yields

the result that the actual outlines of the great ocean

basins at mean-sphere-level coincide very approxi-

mately with one of the contour-lines of a certain

spherical harmonic containing terms of the first,

second, and third degrees, but no terms of any higher

degree. .

it appears, therefore, that the shapes and relative

situations of the great ocean basins, and their posi-

tions relative to the polar axis, can be described, at

least approximately, in the statement that the litho-

sphere is an ellipsoid with three unequal axes, having

its surface deformed according to the formula for a

certain spherical harmonic of the third des-ree. and

displaced as a whole relatively to the geoid in the

direction towards south-eastern Europe. The dis-

placement of the surface as a whole is accounted for

by the eccentric position of the centre of gravity, and

this eccentric position can be regarded as a survival

from a past state in which the resistance to com-

pression was too small for a spherically symmetrica!

configuration to be stable. The ellipsoidal fia;ure is

accounted for partly by the rotation and partly as a

survival from a past state brought about by the

attraction of the moon at the time when the day

and the month were nearly equal. The deformation

of the ellipsoid according to the formula for a

spherical harmonic of the third degree is accounted
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for as being due to the interaction of the two causes
which gave rise to the ellipsoidal figure and to the

eccentric position of the centre of gravity. The main
features of the existing division of the surface into

continental and oceanic regions can thus be traced

to the operation of simple dynamical laws.

PRESENTATION OF THE FREEDOM OF THE
CITY OF LONDON TO LORD LISTER.

IN honouring Lord Lister on June 28, the City of

London acknowledged the debt humanity owes to

the conscientious man of science. Lord Lister was
presented with the freedom of the City " in recogni-

tion of his eminence as a surgeon, and of the invalu-

able services rendered lo humanity by his discovery of

the antiseptic system of treatment in surgery, whereby
so great a progress in surgical science has been
achieved, so much suffering has been alleviated, and
so many valuable lives have been prolonged."
The Lord Mayor attended in state, and among those

invited to be present were the President of the Royal
College of Physicians, the President of the Royal
College of Surgeons, Sir Henry Roscoe and Dr.
Charles J. Martin (representing the Lister Institute of

Preventive Medicine), Sir F. H. Lovell and Sir P.

Manson (representing the London School of Tropical
Medicine), Sir Norman Lockyer (representing the

British .Science Guild), Sir Victor Horsley, Prof.

Howard Marsh (University of Cambridge), Dr. L. W.
Darra Mair (representing the Chief Medical Officer

of the Local Government Board), Sir W. H. Broadbent,
Sir William Collins, Sir Frederick Treves, and
members of the medical staffs of several of the

London hospitals.

Sir Joseph Dimsdale, the City Chamberlain, in admit-
ting Lord Lister to the freedom, remarked :

—

A century ago the Corporation of London paid her

tribute of honour to the great professions of which Lord
Lister is so bright an ornament. In 1803 the Freedom of

the City was presented to Dr. Jenner, whose name will

ever be associated with the discovery of vaccination, and
whose researches superseded the system of inoculation—at

that time so successfully and usefully employed to combat
the dread disease of small-pox by such men as Dr. Fother-

gill and Dr. Dimsdale. To-day we meet to do honour to

one whose life-long labours mark another epoch in the

history of medicine and surgery. During the last half-

century the strides made both in medicine and surgery

have been little short of marvellous. What was impossible

a few years back is now of daily and hourly occurrence.

The treatment of disease—the safety in operations—and
the careful and tender nursing of the patient are a few
of the many developments of our time, and throughout
this period Lord Lister has held a foremost place and has
been recognised as one of the greatest and most prominent
among surgeons. But it is not only as a great surgeon
he is known. He is equally a great man of science, and it

is by blending his antiseptic treatment with modern surgery

that he has made possible so much that has—until lately

—been impossible. He stands out as one who has been
instrumental in assuaging suffering, lessening disease, and,

under God's blessing, prolonging and saving numberless
lives. Few are permitted to see the full fruition of their

lofty aims and aspirations, but it is with sincere pleasure

we greet Lord Lister in this ancient Guildhall, and rejoice

to feel that he is able to enjoy the honours conferred upon
him by his Sovereign—to be the recipient of universal

expressions of esteem and admiration of his work from all

seats of learning ; while eulogiums from every quarter of

the globe proclaim the appreciation the world in general
feels for his life-long labours. It remains for posterity

fully to gauge and comprehend the magnitude of the legacy
he bequeaths to mankind. The City of London—and
through her the country—places, I venture to think, the

coping stone to-dav to the monument of his fame. The
citizens, in expressing their deep gratitude for his great
services to the human race, ask his acceptance of the
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highest honour it is in their power to bestow. But while
they fully recognise his great work, probably the trait

that touches the hearts of his fellow countrymen most is

his abnegation of self, and his humble-mindedness, which,
amid all his triumphs, recognises that it is under Divine
blessing he has achieved so much. Well might Lord
Lister in the autumn of his life take to hiinself the words
of Lord Byron :

—

No lengthen'd scroll, no praise-encumbered stone.

My epitaph shall be my name alone ;

If that with honour fail to crown my clay,

Oh ! may no other fame my deeds repay ;

That, only that, shall single out the spot,

By that remcmber'd, or with that forgot.

The name of Lister requires no embellishment, nor is the
sculptor's art needed to perpetuate it in posterity. So
long as humanity exists, so long as kind and sympathetic
hearts beat in the breasts of mankind, so long as the

human race is capable of estimating the worth and value
of the truly great and good, so long will the name of

Lister live, and the memory of him who bears it remain
enshrined and held in affectionate reverence by succeeding
generations.

Lord Lister in reply said :

—

I thank you. Sir Joseph Dimsdale, froin the bottom oj

my heart for your overpoweringly kind words. The worf
which it has been my great privilege to be engaged in has
been its own all-sufiicient reward. Perhaps I need not
say that I value in the highest degree this, the greatest
civic distinction in the world. If it were possible to

enhance the honour you have conferred on me to-day this

has been done by the extraordinary consideration shown
by you, my Lord Mayor, and your Court for my personal

convenience. Had it not been for this your extreme kind-
ness it would have been impossible for me in my very
infirm state of health to have received your gift here in

this historic building.

The i8-carat gold casket in which the freedom was
contained bears the following inscription :

—

Presented by
The Corporation of the City of London.

with the Freedom of the Citv,

to the Right Honourable Lord Lister, CM^, M.D., F.R.S.,

D.C.L., etc.,

in -recognition of his eminence as a Surgeon and of the

invaluable services rendered to humanity by his discovery

of the Antiseptic System of Treatinent in Surgery.
Guildhall, E.C., June 28, 1907.

The end panels are decorated with emblems relating

to Lord Lister's career, and on the curve of the base a
series of figures symbolising scientific research are

embossed.
We welcome this well-deserved honour to science,

and congratulate Lord Lister upon the latest distinc-

tion conferred ujion him. Men of science are gratified

that the Court of Common Council has shown in such

an appropriate way its appreciation of the value of

scientific research to the communitv.

THE EXTENSION OF THE BRITISH MUSEUM.

ON June 27 the King laid the foundation-stone of

the new buildings forming an extension of the

British Museum. .-X distinguished company invited

to attend the ceremony included Lord Ravleigh, Pre-

sident of the Roval Society, Lord .Avebury, Lord
Kelvin, Sir John Evans, Sir Henry Howorth, Prof.

E. Ray Larikester, Sir Norman Lockyer, and Sir

Williain Ramsay. The .\rchbishop of Canterbury, as

one of the three principal trustees, in his address to the

King, detailed the circumstances which had made the

extension possible. The origin of the scheme for the

extension was described in the address as follows :

—

Your Majesty has graciously conferred on the trustees

of the British Museum a great honour in being present

here this morning to lay the foundation-stone of this, the

ll
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first block of buildings of the British Muspum extension.
The scheme of the extension was initiated twelve years
ago, when, in 1S95, the opportunity presented itself for
acquiring from the trustees of the Duke of Bedford's
estate the property immediately surrounding the north,
east, and west sides of the museum, kt that time your
Majesty was a trustee of the British Museum, and your
Majesty was pleased to take a great personal interest in

the negotiations which resulted in securing the property
for the purpose of the future enlargement of this great
national institution. This property consisted of the sixty-
nine houses forming the western side of Montague Street,
the southern side of Montague Place (the site on w^hich
this present building is being erected), and the eastern
side of Bedford Square and Bloomsbury Street, and cover-
ing, with their gardens, an area of 55 acres. The acqui-
sition of this property, added to the existing museum
premises, put the trustees in possession of a four-square
area of i;i acres, which, when the scheme of the extension
shall be fully carried out, will be covered by the galleries

of the completed British Museum of the future. In the
negotiations for the acquisition of this property the trustees
of the Duke of Bedford's estate met the proposals of the
trustees of the British Museum in a most liberal spirit ;

and the purchase was effected without difficulty for the
sum of 200,000/., provided bv her late Majesty's Govern-
ment, the Chancellor of the Exchequer then being the late

.Sir William Vernon Harrourt. himself an elected trustee
of the British Museum, who. both on this occasion and on
others, manifested his interest in the welfare of the museum
by advocating liberal treatment at the hands of the Lords
of the Treasurv. Five ye.nrs afterwards, under the will
of Mr. Vincent Stuckcy Lean, who bequeathed to the
trustees of the British Museum the sum of 50,000/., " to

appropriate at their discretion to the extension and improve-
ment of the library and reading-room," the trustees re-

ceived the sum of 45,000/., being the amount bequeathed,
less duty. With this sum in their hands, the trustees again
approached the Lords of the Treasury and submitted a
scheme for erecting the galleries, of vi-hich your Majesty
is about to lay the foundation-stone, on the site of the
houses forming the south side of Montague Place. There
were two reasons suggesting the choice of this site. In
the first place, the date of the expiration of the leases of

the houses was approaching: and, next, the ground on
the north side of the British' Museum and contiguous to

the library was that Which could be most conveniently
utilised for complying with the wish of Mr. Lean and
devoting his bequest " to the extension and imorovement
of the library and reading-room." The Lords of the
Treasury were pleased to give favourable consideration to

the trustees' proposal, with the result that, for the pur-
poses of the new building, the sum of 150,000/. was
scheduled in the Public Buildings Excesses .Act of 1903,
in augmentation of the 45.000/. which passed to the
trustees under the Lean bequest.

In the course of his reply to the nddress, the Kin<r
said that during- the many rears that he was a trustee

he took the greatest interest in the scheme for extend-

insT the Museum, and he wns elad that it had been
found possible to acquire sufficient adioinin^ property

to allow of a further extension of the buildings in the

future.

N07'ES.

Sir Joseph D. Hooker, G.C.S.L, F.R.S., celebrated

his ninetieth birthday on Sunday, June 30, and received

the sincere congratulations of many friends. We are

delighted to see that the King marked the occasion by

appointing Sir Joseph Hooker to the Order of Merit.

The long list of honours announced on the occasion of

the King's birthday includes the names of a few men of

scientific eminence. Prof. E. Ray Lankester, F.R.S., has

been appointed a Knight Commander of the Order of the

Bath, and Dr. J. .\. Ewing, F.R.S., has been appointed

a Companion of the same Order. Among the four new

peers is Sir James Blyth, Bart., who has rendered signal

service to agricultural science, and has placed two farms

at the disposal of the Government for the purposes of the

investigations undertaken by the Royal Commission on

Tuberculosis. With the thirty-one names of new

knights are those of Prof. John Rhys, professor

of Celtic at Oxford; Dr. J. Donaldson, principal of

the University of St. Andrews; Mr. J. Gavey, C.B.,

engineer-in-chief to the Post Office; and Dr. H. R.

Swanzy, president of the Royal College of Surgeons in

Ireland, and formerly president of the Ophthalmological

Society of the United Kingdom. Sir William MacGregor,

K.C.M.G., has been promoted to the rank of G.C.M.G.,

and Colonel W. G. Morris, C.B., C.M.G., has been pro-

moted to the rank of K.C.M.G. for services as super-

intendent of the trigonometrical survey of the Transvaal

and Orange River Colonies.

Mr. \\'. P. PvcRAFT has been appointed by the principal

trustees an assistant, on the permanent staff of the zoo-

logical department of the British Museum.

The Anthropological Institute has received the King's

permission to change its title to that of the Royal Anthro-

pological Institute of Great Britain and Ireland, by which

name it will henceforth be known.

Soon after q a.m. on June 26 Holyhead and other places

in the western part of the Isle of .Anglesea experienced

an earthquake shock which greatly alarmed the inhabitants,

and in some instances threw down pictures and crockery.

The shock was accompanied by a noise like thunder,

which lasted about twenty seconds. The vibration is

stated to have come from the north-east.

The council of the Royal Society of Edinburgh has

awarded the Keith prize for the biennial period 1903-5 to

Dr. Thomas H. Bryce for his two papers on " The

Histology of the Blood of the Larva of Lepidosiren

parado.xa." published in the Transactions of the society;

and the Makdougall-Brisbane prize for the biennial period

1904-6 to Dr. Jacob E. Halm for his two papers on

" Spectroscopic Observations of the Rotation of the Sun "

and " Some further Results obtained with the Spectro-

heliometer," and for other astronomical and mathematical

papers published in the Transactions and Proceedings of

the society.

The Lord Mayor presided over a ineeting convened by

the Bread and Food Reform League at the Mansion

House on June 26. This league is organised to direct

attention to the great importance of the food question, to

promote the healthy nutrition of the people, and to

diminish many of the diseases produced by ignorance of

dietetic laws. Without advocating any special system of

diet, it is desired to show the nutritive and economic import-

ance of many neglected foods of staple value. It is believed

that proper knowledge of the food value of various diets

will promote health and tcinperance, and diminish the

fearful infant mortality that exists at the present time.

The meeting was addressed by the Lord Mayor, Miss May

Yates (the hon. secretary of the league). Sir James

Crichton-Browne, Dr. Heron, Dr. J. F. Sykes, Mr. Mayo

Robson, and others.

In reply to a question asked in the House of Commons

on Monday, Mr. Haldane stated that the names of the

members of Lord Rayleigh's committee now considering

questions arising out of defective cordite are as follows :—
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Lord Rayleigh, F.R.S., Sir J. Dewar, T.R.S., Sir A.

Noble, Bart., F.R.S., Sir W. Crookps, F.R.S., Dr. J. A.

Ewing, F.R.S., Dr. A. Dupre, F.R.S.—absent through

illness; Major-General D. D. T. O'C'altaghan, president,

Ordnance Committee ; Rear-Admiral R. F. O. Foote, vice-

president. Ordnance Committee ; Lieut. -Colonel Sir F. L.

Nathan, superintendent, Royal Gunpowder Factory

;

Captain B. H. Chevallier, assistant to Director Naval

Ordnance; Captain J. H. Thomson and Major k. McN. C.

Cooper Key, H.M. Inspectors of Explosives, Home Office;

and Mr. R. Robertson, superintendent in Chemist Research

Department.

The New Zealand Government is about to undertake

extensive trawling of an experimental nature. Mr. L. F.

Ayson, Chief Inspector of Fisheries, will be in charge,

and Mr. Edgar R. Waite, curator of the Canterbury
Museum, Christchurch, has been appointed zoologist to

the expedition. Collections will be made of all marine

products, which will be investigated, so far as possible, by

New Zealand naturalists, and the material obtained will

be the property of the Canterbury Museum. The com-
mittee for biological and hydrographical study of the New
Zealand coast, appointed by the .Australasian Association

for Advancement of Science, will provide certain equip-

ment for use in the deeper waters. The }^ora Nevin, a

new steam trawler just from the stocks at Grimsby,

England, built to the order of the Napier (N.Z.) Fish

Supply Co., has been chartered by the New Zealand
Government, and it is anticipated that operations will

extend over a period of three months.

The annua! general meeting of the Society of Arts, the

153rd since the foundation of the society, was held on

June 26, Sir Steuart Colvin Bayley, K.C.S.I., CLE.,
chairman of the council, being in the chair. The Prince

of Wales was re-elected president of the society, an ofifice

which he has filled since iqoi. It was announced that a

committee has been appointed to make further investigation

into the subject of the deterioration of paper, on which
subject a committee reported in 1898. The council of

the society is prepared to award, under the Fother-

gill trust, a gold medal, or a prize of 20Z., for the best

portable apparatus or appliance for enabling men to under-
take rescue work in mines or other places where the air

is noxious. Inventors intending to compete should send
in a notice of their intention, together with a full descrip-

tion of their inventions, not later than March 31, 1908,

to the secretary of the Society of Arts, John Street, Adelphi,

London, W.C.

We regret to see the announcement of the death, on
June 28, at the age of eighty-two, of Sir William T.
Gairdner, K.C.B., F.R.S. , formerly professor of medicine
in the University of Glasgow. Sir William Gairdner
graduated as M.D. at the University of Edinburgh in

1845. He made numerous contributions to the science of

medicine, more especially in the departments of pathology,

public health and hygiene, and clinical medicine. He was
recognised as one of the foremost physicians of his time,

and his status in the medical profession is indicated bv the

fact that he was president of the British Medical Associ-
ation in 1888. For several years he acted as the first

medical ofTicer of health for the City of Glasgow, and the

measures he then initiated for securing the health of the
community soon materially lowered the death-rate of the

city, and have been adopted largely at home and abroad.
Sir William Gairdner was appointed K.C.B. in i8Sq, and
was elected a Fellow of the Royal Society in 1893. Among
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other distinctions, he received the degree of LL.D. Edin.

in 1883, and that of M.D. Dublin (honoris causa), with
the honorary Fellowship of the Royal College of Physicians

of Ireland, in 1887. His principal works were " Clinical

Medicine," 1S62 ; "Public Health in Relation to Air and
Water," 1862; "On some Modern Aspects of Insanitv."
" Lectures to Practitioners " (jointly with Dr. J. Coats).

1888; "The Physician as a Naturalist," 1888; and many
papers in medical journals and in the transactions of

pathological and medical societies.

The death of Dr. Carl Braun, .S.J., which we regret to

have to announce, recalls the earnest efforts that Hungary
has made of late years to assume a more prominent posi-

tion in astronomical science. The late Archbishop of

Kalocsa, who provided and equipped the observatory of

that town, placed it under the charge of Dr. Braun, and

here he worked indcfatigably in those preliminary matters

which are so necessary in a young institution. He
mounted the instruments, determined the position of the

observatory, and decided the course of future observation,

which under Father Fenyi has been productive of such

fruitful results. .As a pupil of Secchi, he naturally turned

to spectroscopic observation of the sun, and in this depart-

ment the work of the observatory is well known. .Such

questions as the density of the earth also occupied him,

and in the later years of his life he contributed papers on

cosmogony. Indeed, his activity ranged over many sub-

jects, and though he suffered much in the I-'i'-r venrs of

his life, his colleagues speak of his untiring industry and

continued perseverance. Dr. Braun was possessed of

great mechanical ingenuity. This was manifested in the

construction of, or rather suggestion for, a form of transit

micrometer that reduced personal equation to a minimum,
and of a plan for photographing the sun by monochromatic

light, forestalling by many years the work of Hale and

Deslandres.

The annual meeting of the general committee of the

Imperial Cancer Research Fund was held on Monday at

Marlborough House, the Prince of Wales presiding. In

moving the adoption of the report. Sir William Church

said :—Our knowledge of the existence and frequency ol

cancer in various races of men is steadily increasing, am
evidence is accumulating that its presence is not infre^

quently associated with native customs or religious rites

which act as sources of chronic irritation of portions of

the surface of the body and appear to determine the

character and position of the cancerous growths most

commonly met with. The information we have received

lends no support to the view that cancer is associated

with any particular kind of diet ; populations living on a

purely vegetable diet are apparently as subject to it as

those whose food is of a mixed character. Resort to ex-

periment must be had in order to trace more accurately

the circumstances associated with the spontaneous occur-

rence of cancer both in individuals and in families. The
removal by surgical means of cancerous tumours occur-

ring spontaneously in mice prolongs their lives and has

enabled us to breed from them ; we have, therefore, now
the means of observing descendants of mice of known
cancerous parent.ige, and by successively crossing other

spontaneously affected animals with the offspring of

cancerous parents, we can concentrate the hereditary

tendency, if it exists. This concentration in large numbers
of animals of a known age and in a known amount should

enable us, in the course of a few years, to determine

w'hether there is a family or only an individual tendency

to the disease. Other experimental investigations have

h
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been carried on; in fi ; ner years we endeavoured by ex-

periment to find oui the essential features of cancer

;

during the past year \vc have been engaged in studying

special problems, and more especially the relations of

cancer-cells to those of the organism in which they occur.

Considerable attention has been paid during the past year

to the alleged cures for cancer which have come before

us. I regret to say that it is impossible to ascribe a

curative value to any of them. A further series of experi-

ments with trypsin alone, or in conjunction with amylopsin

or as pancreatic extract, have been made, and it appears

in mice to exert no effect on the growth or development

of the tumours.

We have received from Mr. Ouaritch, of Grafton Street.

a copy of the third part of a catalogue of rare and

valuable works on natural history. The contents include

works on various groups of invertebrates, on palaeontology

and geology, and on general biological subjects.

Supplemental notes on the mammals and a list of the

myriopods of the Forth or Edinburgh area constitute the

contents of No. 8 of vol. xvi. of the Proceedings of the

Royal Physical Society of Edinburgh, both papers being by

Mr. W. Evans. The additions to the mammal list include

a bat and the Greenland, or harp, seal, a specimen of

the latter having been taken in March, 1903, in the upper

estuary of the Forth.

We have received copies of Nos. I53C^-6 of the Proceed-

ings of the U.S. National Museum. Among these, reference

mav be made to reviews of the loaches and sticklebacks

of eastern Asia, by Mr. L. Berg (Nos. 1533, 1536), in

which it is shown that Misgurnus fossilis (loach) and

Cobitis taenia of the British Isles are represented by

specifically identical forms in the Amur. The description

of a new genus (Spherarmadillo) of terrestrial isopod

crustaceans from Guatemala, by Miss H. Richardson (No.

1555), is also a matter of considerable interest.

In his report for 1906, the director of the Field Museum
of Natural History, Chicago (the new title of the Field

Columbian Museum), has to deplore the death of its

founder, Mr. Marshall Field, which took place during the

vear under review. Mr. Field, although he held no official

post in connection with it, was a constant visitor to the

museum, where his commendation was always regarded

bv the officers as a high honour. In all departments the

museum appears to be making steady progress, several

new acquisitions and exhibits being illustrated in the re-

port. .Among the former, attention is directed to a series

of meteorites from a recent fall in Kansas, and to a large

number of vertebrate remains from the Loup Fork beds

of Nebraska and Wyoming.

In connection with the preceding paragraph, reference

mav be made to the valuable series of catalogues of

mammals compiled by Dr. D. G. Elliot, honorary curator

of the zoological department of the Field Museum, Chicago,

and published by the museum. While the previous

volumes deal with the mammalian faunas of -America, the

one now before us is a catalogue of the specimens of

mammals from all parts of the world in the collection of

the Field Museum. .Although simply a catalogue, with

references to original descriptions, the volume contains a

number of excellent illustrations of striking types of

mammals, many of which students familiar with the

subject will recognise as reproductions from well-known

figures. The collection of mammals in the museum, now
comprising about 15,000 specimens, has been mainly

brought together by the energy of Dr. Elliot, and every

specimen, with its full history, is catalogued in the present

volume. Whether Dr. Elliot's views or nomenclature be

generally accepted in their entirety or no, the work cannot

fail to be of great value to naturalists, and the entire

series of catalogues forms a monument to the untiring and

ceaseless industry and perseverance of the author.

In the Scientific Memoirs of the Government of India,

No. 27, Captain Patton, M.B., I. M.S., records the frequent

occurrence of the Leishman-Donovan body in the peri-

pheral circulation in cases of kala-azar in Madras, the

parasite being seen in the leucocytes but not in the red

blood cells nor free in the plasma. In certain cases of

the disease, accompanied with extensive ulceration of the

large intestine, the polymorphonuclear leucocytes are in-

creased in number, and many of these cells contain the

parasite. The parasite was recovered from certain lice

allowed to bite patients, but not from several mosquitoes

nor from a tick. In the Indian bed-bug (Ciiiic.v macro-

cephaltis) the parasite was found in considerable numbers,

and all stages of development, from the round body to

fullv developed flagellates, were observed. In Memoir

No. 28, Captain Christophers, M.S., I.M.Sr, describes the

sexual cycle of development of the hjemogregarine para-

site of the dog, the Leucocytozoon canis, in the tick, R.

sanguineus. Soon after the tick has ingested blood con-

taining the parasites, free verniicules appear ; some of these

become embedded in the protoplasm of the gut cells and

become stouter and more bulky. The bulky forms undergo

fission into two, four, or even eight vermicules, some of

which are large and sexually mature, conjugate, and form

oocysts. The protoplasm of the oocyst then divides into

sporozoits, but the means by which these reach and infect

the dog have not been made out, as they have not been

found in the ova of the tick.

A BOTANICAL exploration of the north-western portion of

the county of Limerick, comprising the barony of Shanid,

undertaken by Messrs. M. C. Knowles and C. G. O'Brien,

has yielded several interesting plants and added many

new species to the flora of the district. An account of

their collections appears in the Irish Naturalist (June).

Two notable discoveries were the grasses Giyceria Foucaudi

and Giyceria Festucaeformis. A variety of Rosa stylosa

was found in apparently native surroundings, and the

same opinion is expressed with regard to the habitat of

Epilobium angustifolium.

On the reproduction of trees from seedlings, a problem

that offers peculiar difiicultics to foresters in a hot, dry

climate, several articles appear in the Indian Forester

(.\pril|. The requirements of " sal " seedlings, Slwrea

rnbusta, with regard to soil, protection from frost and

light are discussed by Mr. W. H. Lovegrove and Mr.

E. M. Coventry, and Mr. L. S. Osmaston refers to ex-

periments in connection with artificial methods for raising

voung trees. The discovery noted by Mr. E. P. Stebbing

of the coccid Lecanium capreae on almond trees in

Baluchistan provides the first record for India. A useful

summarv, by Dr. E. Nesbit, of Indian trees providing

timber suitable for export is concluded in this nuinber of

the journal.

On the subject of the interrelation between the phases

of the moon and the cutting of bamboos and other

material, a correspondent writes to say that in Mexico

and other .American countries the belief is commonly and

strongly held that material should be cut when the moon is

waning if durabilitv is desired. The statement is advanced
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on the evidence of an American ranchman, who offers

the explanation that at the time of the full moon the

bamboos are full of sap, and that the sap rises and falls

with the waxing and waning of the moon. As mentioned

in a paragraph in Nature of February 14 (p. 377), Mr.

E. P. Stebbing has met with the same belief in India, and
refers to experiments made in southern India, but these

were inconclusive. Seeing how widely the conviction is

spread through the tropics, it would be interesting to obtain

more evidence, but such evidence should be based on a

systematic and carefully planned series of experiments.

From the Agricultural News we learn that the cultiva-

tion of new seedling sugar canes, as compared with the

Bourbon and other varieties hitherto grown in British

Guiana and elsewhere in the West Indies, shows consider-

able progress in recent years. From returns to hand, it

appears that 28,801 acres were planted in British Guiana
in seedling canes in 1906-7. The area in 1905-6 was
14.743 acres, and in 1904-1; 9518 acres. Among the more
important seedling varieties are the Demerara seedlings

D. 109 and D. 625, while two Barbados seedlings, B. 208
and B. 147, are also largely cultivated. It is pointed out
that an editorial note which appeared in the International
Sugar Journal in May last (pp. 219-220) discussing, the
" Identity of Seedling Canes in Demerara," and stating
that the seedling cane B. 20S cultivated on the well-known
Diamond Plantation in Demerara " was not the original

.seedling of that variety," is without foundation. Samples
of B. 208 from Diamond Plantation have since been sub-
mitted to a critical examination by the Imperial Depart-
ment of Agriculture for the West Indies, and it is' stated
that they are identical with the original seedlings of that
variety raised at Barbados.

T«E Engineering Standards Committee has issued a new
edition of the British Standard Specification for Portland
Cement (report No. 12, price 2s. 6d.). Several alterations
have been made with the view of extending the useful-
ness of the specification. The percentage of sulphuric
anhydride has been slightly extended, the expansion under
the Le Chatelier test has been reduced, and the maximum
final settling time for the slow-setting cement has been
increased. Other alterations have been made in the direc-
tion of rendering the meaning of the specification more
clear.

One of the most interesting phases of the development
of copper mines caused by the recent great demand for
the metal and by the use of electric power has been the
profitable mining of ores so poor that formerly they would
have been regarded as valueless. A striking example of
this is afforded by the mines of the Boundary District,

British Columbia, which are described in detail by Mr.
F. Kefller in a copiously illustrated article in the Engineer-
ing Review (vol. xxxiii.. No. 3). In the same issue there
are well-considered articles on efficiency in the burning of
fuel under the steam boiler, by Mr. W. D. Ennis, and on
the design of modern producers and gas engines, by Mr.
R. E. Mathot.

With the Engineer of June 21 is issued a special supple-
ment devoted to auxiliary machinery on merchant steamers.
It contains seventy illustrations, and shows in a striking
manner the remarkable changes that have been effected

within recent years. The development of electricity on
board ship for power purposes, as well as for lighting

; the
adoption of the turbine principle of propulsion for cross-
Channel and ocean-going passenger steamers ; the increase
m the number .and size of dead-meat carrying steamers

;
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and the radical modifications in the general design and!
equipment of ships engaged in bulk-cargo carrying, with!

the view of extreme despatch in loading and discharging-

all these are matters which have had distinct influence of

late in modifying conventional and standard facilities and
practice in respect of steamship auxiliary machinery.

The Mittcihingen of the Berne Philosophical Society for

1906 contain observations of twilight phenomena and of

the intensity of the magnificent Alpine glows at that place

during the year, by P. Gruner. The glows were more
frequent than usual, owing probably to the abnormally fine

weather, but the cases of great intensity of colour were
below the average. In " The Glaciers of the Alps

"

Tyndall pointed out that " the colouring must, in a great

measure, be due to some variable constituent of the atmo-
sphere " ; we are glad, therefore, to learn that the author

proposes to discuss the observations published since 1903,

after at least a five years' series is available.

The Egyptian .Survey Department has decided to separate

the meteorological work into two parts, the first dealing

with the observations at Helwan Observatory and the

second with the climatological stations, rainfall, and river

data. These observations have now been published for

1904, and the reports for 1905-6 are promised shortly.

Part ii. contains, in addition to th?. results of observations

at the various stations in Egypt and the Soudan, a sketch

of the climate of Egypt condensed from the discussion in

" Physiography of the River Nile and its Basin," by

Captain H. G. Lyons (see Nature, vol. Ix.xv., p. 17). The
chief climatological feature of the year 1904 is said to

have been the failure of the north-east African monsoon,

which was both late and weak. In Egypt itself the note-

worthy features were the abnormally cool weather of spring

and warm spell in October.

Dr. G. Panconcelli Calzia, of Marburg, is publishing

in the Medizinisch-pddagogische Monatsschrift a summary
of current literature on phonetics under the title " Biblio-

graphia Phonetica." As the author points out, it has

been necessary for specialists in this subject to consult

literature extending over a wide range of other sciences

in order to find the papers they want, the only guide in

existence being the somewhat incomplete summary of the

period i876-iSc)6 by Breymann. Dr. Calzia desires to

receive copies of all papers or books bearing on phonetics

for the purpose of abstracting, and rare and valuable

books will be returned if desired.

A very suggestive article on the progress of our know-
ledge of the flora of North America is contributed to the

Popular Science Monthly for June by Prof. L. M. Under-

wood. It is illustrated by figures reproduced from the

early works of Porta (1591), Bock (1587), Cornut (1635),

Plukenet, Micheli (1729), and Linnaeus (1753). Perhaps

the most noteworthy point emphasised in the article is the

comparatively recent development of botany as a subject

of university study. The late Prof. .Asa Gray appears

to have maintained a conservative spirit in regard to the

study of systematic botany, and to have shown opposition

to those who might have helped in the vast field of work
required to be done. Thirty years ago America possessed

only three professors of botany, and one Government
botanist at Washington ; now, both in the universities and
in the Government stations, the botanists can be counted

by hundreds.

Under the title " Tablettes des Cotes," M. Gaston
Tarry publishes a triple entry table for the purpose of

finding the prime factors of large numbers which are not

i

I

I
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divisible by 2, 3, 5, or 7. For this purpose the number in

C|UPSlion is first expressed in the form m. 20580 + (q 2-10 + r).

The tables headed with the numbers (Tablettes grilles) have

slots cut in them which are placed over the columns headed

with the columns r, and by following certain rules accord-

ing to the sign in the above form, and noticing whether the

figures (" cotes ") in the subsequent lines of the columns

are in dark or light type (" cotes grasses " or " cotes

maigres "), it is possible to ascertain which of the prime

numbers in the next adjoining column of the open tables

are factors of the original number. We have verified the

method, but the rules are a little difficult to apply at first.

The tables are published by Gauthier-Villars, of Paris.

Kkff.rring to our note on the scientific uses of the

kinematograph (Nature, May 23, p. 87), Mr. \V. F.

Cooper, of Water Lane, Watford, writes pointing out the

difficulties experienced by amateurs in obtaining sufficiently

rapid films for the purposes of research. The fastest films

he has been able to obtain have a speed of H. and D.

100, less than half that of ordinary snapshot plates. This

speed is quite inadequate for the photography of operations,

for in a case observed by Mr. Cooper an exposure of ten

minutes would have been required. Mr. Cooper has been

successful in recording the movements of blood corpuscle

parasites, but the chief obstacle in the way of further

progress is lack of general interest in the uses of the

kinematograph on the part of scientific workers as opposed

to professionals. He invites correspondence with others

who have taken up this line of work with the view of

producing a demand for films better suited to the purpose

in the matter of speed and orthochromatic properties.

A SIMPLE lecture experiment to demonstrate the trans-

formation of yellow phosphorus into the red variety is

described by F. Zecchini in the Gazzetta (vol. xxxvii., i.,

p. 422). Ordinary dry phosphorus is melted in a glass

tube 30 cm. long and 7-8 mm. in diameter by surround-

ing the tube with a bath of concentrated sulphuric acid

the temperature of which is gradually raised to iSo°.

Sufficient phosphorus should be used to give about 10 c.c.

of liquid. When the whole has melted, a minute crystal

of iodine is added ; as the crystal falls through the molten

mass the immediate transformation of the latter into red

phosphorus becomes clearly visible.

Messrs. R. and J. Beck, Ltd., have published a

pamphlet by Captain Owen Wheeler on " Telephotography

.Simplified for Naval, Military, and General Purposes."

'1 he price of the pamphlet is is. 3d.

OUR ASTRONOMICAL COLUMN.
Comet igoyd (Daniel).—The daily ephemeris computed

bv Dr. E. Stromgren for comet 19071! is given up to

July 10 in No. 4185 of the Astronomische Nachrichtcn

(p. 155, June 21). The following is an extract there-

from :
—

Ephemens i2h. (M.T. BerUii).

11,07 oi(lrue) «(lrue) Brlghtmss

July 4 ... I 4-3

„ 6 ... 1112
„ 8 ... 1 i8-3

,, 10 ... I 25-5

+ s 00
+ 5 31''

-1-6 2-1

+ 6 329 2-17

An observation at Strassburg on June 17 gave correc-

tions of -I-4S. and -|-o'-4, and the magnitude was estimated

as 8-5 or 90. On that date the brightness, according to

the ephemeris, was about 11. The apparent path as

shown in the above ephemeris lies roughly between So and

fi Piscium, and the comet now rises shortly after mid-

night.
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Peculiar Spectrum of € Capricorni.—.^ note by Mr.
V. M. Slipher, of the Lowell Observatory, on the spectrum
of € Capricorni (magnitude = 4-5) appears in No. 4, vol.

XXV. (p. 285, May), of the Astropliysical Journal. Spectro-

grams taken last autumn showed bright lines, and more
recent ones show that the hydrogen lines are paired—

a

dense dark line with a weak bright line above it. The
dark hydrogen and the metallic lines indicate a radial

velocity of about 45 kilometres for October 8, but on

October 27 this had decreased to 35 kilometres, the lines

being displaced towards the red. Broad and diffuse helium

absorption lines are also shown, but do not participate in

the displacement towards the red ; in fact, measures of

some of the sharper ones show a slight " shift " towards

the violet, and it therefore seems possible that these, with

the bright hydrogen lines, belong to one member of the

system, whilst the dark hydrogen and the metallic lines

belong to the second.

Atmospheric Currents in Celestial Bodies.—A paper

on the causes which produce different currents in the

atmospheres of celestial bodies, such as Jupiter and Saturn,

is published bv Senor Jose Comas Sola in No. 4185 (p. 145,

June 21) of the Astro}iomisclie Nachrichtcn. Senor Sola

calls in the tide-raising effects of very small satellites

revolving in close proximity to the primary to account

for these atmospheric currents. Taking Jupiler as an

example, these hvpothetical satellites produce an acceler-

ating effect in the superficial layers of the atmosphere near

to the equator. The larger, more distant satellites produce

a much deeper, retrograde current extending further from

the equator, whilst in the circumpolar regions we see the

normal rotation of the planet. Thus we get the shortest

rotation period in the equatorial currents, and the slowest

motion in the intermediate latitudes, where only the retro-

grading effect of the larger satellites is operating. This

superposition of layers may account for the occasional

passage of a mass of dark matter below the Red Spot,

for, by the hypothesis, the latter, a superficial disturb-

ance, is in the slower moving layer of the intermediate

latitude, whilst the dark matter, is a much deeper dis-

turbance reaching down to the more quickly moving norrnal

layer of the planet's atmosphere. Similarly, the proximity

of rings of ponderable matter to Saturn and the sun may

be held to account for the differential velocities observed

in different zones of the atmospheres of those bodies.

Observ.itions of Planets.—In an account of the

observations made on the summit of Mont Blanc during

the period .August 31 to September 5, 1906, MM. Hansky

and Stef^nik give details of their observations of Venus,

Mercury, and Jupiter, made under nearly perfect atmo-

".pheric" conditions. Difference In the markings seen near

the poles of \'enus and alterations in the contour of the

terminator suggested a rotation of the planet, a sugges-

tion which was apparentlv confirmed by the re-appearance

of the same aspects after a lapse of nearly twenty-four

hours. The two sets of observations made on September

-, and 4 gave the apparent rotation period as 23h. 20m.

\uid 23h. 25m. respectivelv. Three dark spots, one at the

middle of the terminator and two smaller ones near to

the eastern limb of the planet, were seen on Mercury on

September 5 at about sh.
, . j ^

Numerous details of the observations of bands and spots

on Jupiter are also given (Comptes rendus, No. 23, p. 1252,

June 10).

The Melbourne Observaiory.—According to the report

of the director, Mr. P. Baracchi, the astronomical work

of the Melbourne Observatorv for the period April i, 1905,

to November 30, 1906, was practically limited to meridian

observations and the work tor the Astrographic Catalogue.

For the latter, the total number of satisfactory plates

obtained was 191, of which ninety-three were triple-

exposure chart plates and thirty-two were for the duplicate

series of the catalogue; these bring the respective totals

up to 588 and 487. The measuring bureau is the joint

affair of the New South Wales and Victoria Governments,

and the total numbers of plates measured to date are :—

for Sydney, 551, containing 322,101 stars; for Melbourne.

836, conta'ining 21-8,714 stars.
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P.l irA'££ Ti?j4 DITIONS.

'

COME time ago Mr. Dorsey, who is curator of anthro-
'-^ pology at the Field Museum of Natural History,

Chicago, jndcrlook a series of investigations among the

North American tribes of the Caddoan stock, to which the

Pawnee among other Indians of the plains belong. The
investigations were begun on behalf of the Field Museum,
and have been continued for the last four years under the

auspices of the Carnegie Institution. Of the results, one
volume has been issued by the .American Folklore Society,

some detached articles have been published in the Journal
of the same society and the American Anthropologist, and
the present is the fourth volume issued by the Carnegie
Institution. All materials in volume form are composed
of traditional narratives, and it may at once be said that

they form an important contribution to our knowledge
of the aborigines.

A collection of native tales as extensive as that in the

volume before us (.it contains 54b quarto pages and 148
tales of varying length) must of necessity reveal in-

cidentally much of native custom and belief. Especially

is the religion abundantly illustrated, since many of the

stories are connected either with the sacred objects or the
sacred ceremonies. They profess to explain the origin of

these, and arc told, as a rule, only during the ceremonies.
Moreover, they afford glimpses oi the social organisation
of the tribes and of their amusements, as well as of their

more serious business of hunting and fighting. Pawnee
is a word said to mean wolves, and the Pawnee were as
noted for their bravery, their endurance, their skill, their

untiring activity and relentless character as the animals
the name of which they were proud to bear. Their
religion was most actively concerned with the animals
with which they came into contact. These animals were
supposed to be organised in much the same way as them-
selves, and such of them as were articles of food were
believed to give themselves willingly to mankind, always
provided that they were treated with ceremonial respect
and that dances and other rites were performed from time
to time in their honour. From them and other animals
human beings received magical gifts and more than
natural powers if they obtained by prayer and fasting the
favour of the chiefs of the animal lodges. .Above the
animals were a number of superior beings called " gods,"
most of them more or less vaguely conceived. At the
head of the pantheon stood Tirawa, a quasi-creator, whose
authority all the others acknowledged.
The word " mythology " on the title-page is a some-

what unfortunate choice. On the one hand, we do not
get in this volume so complete a view of what may be
called the sacred history of the Pawnee, apart from the
origin of medicine ceremonies, as in Mr. Dorsey's previous
work on the "Traditions of the Skidi Pawnee." On the
other hand, many tales are included which can only be
called mythology by an illegitimate extension of the mean-
ing of that word. Such tales are not connected with the
religion of the tribe, nor are they believed to be true.
They are often concerned with the lower animals ; and
they correspond partly to our fairy-tales and partly to our
apologues. Speaking of the stories in general, it may be
said that the most superficial reader will at once recognise
that in plot and incident they are to a large extent similar
to those of the surrounding and allied peoples, are con-
ditioned by their mode of life, and are peculiar to North
America. At the same time many of the incidents, and
sometimes whole chains of incident, are common to
humanity. To mention only a few, we have the incident
of the Magical Flight and' Pursuit, the Task of Recog-
nition to be performed by a husband who comes to find
his bride, the story of Orpheus and Eurydice, the Swan-
maidtn Bride, the Transformation Fight.' In the form in
which they are presented they are so thoroughly native
to the soil that it cannot be suggested that they are due
to European intercourse. But in any case the old wild
borrowing theory has long been given up as discredited.
While it is admitted on all hands that transmission of
stories does take place, students who are interested in the

My'holojy " Pan i.. Collected under ihe .\u=pic»s of ihe
' Wathirgton. By George A. Dursey. Pp. 546.

• 906.)

' "TheP:
Carnegie In

(Washington, D.C.; Ciirnes
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question seek proofs of transmission within saner
limits.

The second part of the work is not yet published. It

is intended to include the music and text of the songs
referred to, or given only in a free translation, in the
present volume. It will also comprise a comparative study

of the tales and incidents, in which they will be treated

in their relation to " the tales of other tribes of the so-

called Caddoan slock," and, indeed, to those of other
American Indians. This is a very necessary complement
to the author's other investigations. It is to be hoped
he will a\»o find opportunity then or very soon for a fuller

description of the social organisation, the rites and beliefs

of the stock than he has hitherto given. We want to

know, for instance, what are the marriage-rules of the

tribes, whether descent is traced in the male or the female
line, what their clan-organisation is ; wc want full de-

scriptions of their ceremonies, their taboos, and so forth.

As already intimated, something may be gathered from the
stories, but our inferences may be right or wrong ; we
need authoritative statements. Mr. Dorsey is so welt

qualified by life-long study, and by his eminence among
American anthropologists, and he has given us in these

collections of Caddoan traditions so much of interest and
value, that he will pardon our demanding a key that shall

unlock what at present remains closed. Our thanks to

him are heartfelt, but they partake very largely of that

gratitude which is a sense of (or at least an earnest hope
for) favours to come. E. Sidney Hartland.

PLA.\T D^EASES AND REMEDIES.
T^HE experiment station of the Hawaiian Sugar Planters'

Association has issued as Bulletin No. 5 ' a remark-
able publication which not only deals in a very compre-
hensive and thorough way with the fungus enemies of the

sugar-cane, but also contains a series of valuable notes

on associated insects and nematodes.
The volume has bound with it also Bulletin No. 4 of

the same station, and by the same author. This bulletin

is on some elements of plant pathology. In the course

of the work mention is made of new blights found in the

cane-fields of Hawaii, and of the new and threatening

aspects of blights already known.
Part i. is introductory, and may be passed over. Part ii.

deals with the root disease of sugar-cane. In this section,

which covers eighty-five pages, we have a most accurate

an<f interesting description of the strange Ithyphallus
fungus, which is one of the causes of root disease. " Time
alone can show," Mr. Cobb tells us, " what the relative

importance of the Ithyphallus fungus will be among the root-

diseases of cane." The serious losses caused by the fungus
and its early history are first traced, and then the extra-

ordinary fructifications are detailed and admirably illus-

trated. Then follows an account of the relations of insects

to Ithyphallus. The author tells us that five species of

llies, a beetle, and an ant frequent the fresh fructifications,

and that some of the flies are so passionately fond of the

sticky dark-green spore-mass that they can scarcely be
driven away.

Dispersal of this fungus by their agency, especially in

the excreta, is proved, and although the flies are not

named generically, they were known to be Sarcophagidae
and Muscidfe. The work done in this subject Is remark-
able. It was shown that the spores are also carried in

numbers on the feet. The spores from five of the fly

tracks on glass weic found to be 860,000 per track. Then
follow notes on digestive power of flies, notes on
defection (the number of spores found in a " fly-speck

"

was shown to be 22,400,000 in some instances); even the

weight of a fly ration is gone into with wonderful exact-

ness.

The use of lime as a fungicide is pointed out, and
methods of cultivation given.

Parts iil. and iv. deal with the leaf-splitting blight

and rind disease ; the first-named is shown to be due
to Mycospharella. The pine-apple disease {Thiclaviof'sis

ethaceticus) and the relation of certain insects and mites

to it is detailed, and also the well-known yet little under-

1 "Fungus Maladies of ihe Suear Cane." By N. A. Cobb. (Honolulu :

Hawai'an Gazette Co., Lid., igo6,)

1
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stood fileau disease. \'arious experiments in the prepar-

ation and disinfection of cane cuttings and in testing cane
varieties for their resistance to disease that have been
carried out are recorded, and should prove most helpful

to growers.
The ninth and concluding section deals with free-living

nematodes inhabiting the soil about the roots of cane and
their relation to root diseases. The root diseases are very

serious, and in these soil-inhabiting nematodes we have
organisms capable, through their punctures, of giving

entrance to smaller parasitic organisms that would hasten

the death of the plant roots.

The author describes no less than eighteen new species

of these worms, and records five more found around the

roots of diseased canes in Hawaii. They are included in

the genera Dorvlaimus, Tylenchus, Mononchus, Pris-

matolaimus, Cephalobus, S:c., and one new genus, Antho-
nema, is described.

The whole work is excellent in every respect, not only

from an economic point of view, but as an example of the

thorough way in which such scientific investigations should

be carried out.

The sixth report of the Woburn Experimental Fruit

Farm deals with various washes used for the destruction

of injurious insects.' .\mong the more important experi-

mented with were the alkali washes, paraffins and
emulsions, lime-sulphur and others in connection with
the destruction of the mussel scale (Mytilaspis pomorum).
The portion of the report dealing with the paraffin oils and
emulsions will prove of great value, and also from a

scientific point of view much else in the report. But some
of the results do not at all agree with what growers have
found, such, for instance, that lead arsenate wash badly

scorches the leaves under certain conditions and at certain

strengths. It has not, it seems, been found to do so in

their hands.
Some interesting work on silver leaf is given in con-

clusion. As a scientific chemical work it is all that could

be desired, but the reader must take certain results

with care, for if " egg-counts " have been made
taking into account the following sentence, " we
certainly found a greater destruction of eggs by insecticides

in the case of scales which had been thus bored (by

Chalcididae), than of those which were intact," then we
must discount some of the results obtained. Some of the

opening remarks might with advantage have been e.x-

cluded by the authors.

But in spite of these few blemishes there is much useful

reading, and horticulturists are indebted to the authors

for their kindly interest, which we hope to see continued,

for it is the first attempt at anything like sound treatment

of the subject. Fred. V. Theobald-

THE POSITION AND PROSPECTS OF
CHEMICAL RESEARCH IN GREAT BRITAIN."

The Status of Original Rcscarcli.

"T^O ai! who are familiar with the influence of scientific

progress on the evolution of civilisation, that is, to

all students of the history of modern science, the general

want of appreciation of research here cannot but be a

matter of profound wonderment. It is not my intention

to attempt an analysis of the causes of this public apathy

on the present occasion. We must, I am afraid, deal with

it as an accepted fact. .Attention has from time to time

been directed to this national weakness by the Press and

by publicists whose influence should carry conviction to

the lay mind. We can, no doubt, remember weighty

utterances bv statesmen such as the Duke of Devonshire,

the late Lord Salisbury, Lord Rosebery, Mr. Chamberlain,

Mr. Balfour, and, above all, in recent times, Mr. Haldane,

who loses no opportunity of driving home the lesson of

the importance of science and of scientific method to the

national welfare. Nor have our scientific workers them-

1 ' Sixth Reporl of the Woburn Experimental Fruit Farm." By the

Duke of Bedford. K.G., and Spencer U. Pickering, F.R.S. Pp. v+ 235.

(London : Eyre and Spottiswoof'e. iQori.) Price 4s.

- Abiidsed from the Presidential Address delivered at the annual general

meeting of the Chemical Society on March 22 by Prof. Raphael Meldola,

F.R.S.

selves failed to sound the note of alarm with all the

authority of expert knowledge. But, in spite of these in-

dividual efforts, it cannot be said that we have made much
headway

;
public interest in scientific research may still be

considered to be on a low level—certainly lower here than
in many other leading nations, and most decidedly lower

than is desirable in the best interests of our country. A
temporary flicker of excitement is caused when some sensa-

tional discovery is announced, or when some result of

immediate practical (commercial) value is made known, but

even in these cases the interest taken is only transitory

and is narrowed down to the itnmediate issue; the broad

cause which malces such results possible is lost sight of.

The steady, plodding work which culminates in great dis-

coveries is being carried on quite unheeded by the general

public, and the workers themselves are practically unknown
outside the ranks of science. Research as a " cult " is not

understood ; the national attitude towards the workers is

one of " payment by results " in the very narrowest sense

of the term.

How this state of affairs is to be remedied is a knotty

question which I confess appears to me somewhat hopeless

of solution at the present time. It may be that by per-

sistent attack from within and the pressure of competition

from without the country will, in fact must sooner or

later, awaken to the situation. It may be that science

will have to become more self-assertive and make its in-

fluence felt as a political power. There is need here, as

has been often suggested, for a ininister corresponding to

the " Minister of Public Instruction," or the " Cultus-

Minister " of other countries. The newly fortned " British

Science Guild" may fairly be expected in the course of

time to help us in raising the level of public opinion

towards the importance of research, this being, in fact,

one of the primary objects for which this organisation has

been founded.

The Jubilee of the Foundation of the Coal-tar Colour

Industrv and its Lessons.

The exaltation of scientific research into an abstract

principle or " cult," which is the keynote of the remarks

which I have put together for your consideration on this

last opportunity when I shall have the honour of address-

ing you from the presidential chair, is, of course, a familiar

subject to all who keep in view the objects of a society

such as this. If I venture to formulate the principle some-

what more emphatically on this occasion, it is that the

international gathering, 'which took place here last summer

in honour of our distinguished past-president. Sir William

Perkin, and in celebration of the jubilee of the foundation

of the coal-tar colour industry, has given rise to many
considerations which are intimately associated with the

subject of this address. Although at that memorable

assembly the voice of the nations was raised in gratittjde

for and in recognition of the numerous benefits arising

from the establishment of a great industry, we must not

forget that below the chorus of praise and congratulation,

so "justly sounded in honour of the founder, there was

flowing an undercurrent of thought which, in some of the

addresses and speeches, found verbal expression—the

thought that this industrv owed its existence to scientific

research, and that it had been developed into its present

magnitude bv the never-ceasing applications of research.

Speaking generally, it may be said that all the great steps,

the new departures in the industry of coal-tar products,

have been the outcome of pioneering work carried on in

the first place without immediate reference to practical

results. -All honour to those who have developed these

results into manufacturing operations, but honour in the

first place to the scientific pioneers ! This is the real

lesson taught bv the celebrations of last July. It may he

of interest to consider in the next place how far this

lesson has been learnt here on the one hand by the scientific

public and on the other bv the general public.

That the lesson has not been learnt by those who are

most immediately concerned, the manufacturers them-

selves, is sufficiently apparent when we compare the

enormous development of the industry in Germany with

its comparatively small development here and its decadence

in France, once an active centre and a successful coni-

pctitor with us in the manufacture of coal-tar colouring
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matters. With respect to the public attitude, it may be
said that such appreciation of Perl^in's wortc as was ex-
pressed through our Press was just what might have been
anticipated in a country where the true position of scien-

tific research is imperfectly understood. The rejoicing was
over the purely practical achievement—the discovery of

the convertibility by chemical processes of so many
otherwise useless tar products into saleable articles of

commerce. The public cannot, as matters now exist in

this country, go behind such proximate results. More-
over, the limitation of the appreciation in this way brings
out very clearly the difliculties which must be encountered
in any attempt to raise the status of scientific research in

general, and of chemical research in particular, in the
national estimation. Consider, by way of contrast, the
works of the litterateur or artist ; these appeal directly

to the public or to some section of the public, and can be
appreciated according to their merits. Not so the labours
of the scientific investigator ; his achievements are
measured solely by the utilitarian standard ; he is, as I

said before, paid strictly by results. In other words, while
literature and art have taken their position as " cults " in

all civilised nations—a position to which they are fully

entitled—science is judged by a lower and narrower
standard, and certainly cannot be said to occupy in this

country the same position as its sister branches of culture.

My contention is that scientific research, like every other
branch of human culture, is worthy of national homage,
virhether it leads to immediately " practical " results or not
—that its position in the scale of civilising agencies is not
dependent upon such occasional stimulants as the jubilee
of the foundation of a new industry or the announcement
of a sensational discovery which furnishes materials for
newspaper paragraphs. It would, I think, be generally
admitted that any country which limited its appreciation
of research to such branches of science as were likely to

lead to industrial developments was on a low level in the
scale of civilisation.

In maintaining the principle that scientific research has
been, is being, and can always be carried on independently
of its practical applications, I have no desire to give
countenance to the view, somewhat prevalent, I fear, in

this country, that there is some kind of antagonism
between pure and applied science ; that the scientifically

trained chemist, for example, and the " practical " man,
instead of being allies, as they should be, arc in opposi-
tion. The days when such notions were held are, happily,
passing away ; if but slowly in this country much more
rapidly abroad. My plea simply amounts to a claim for
the re-adjustment of the positions of pure and applied
science in the public estimation. The course of industrial
development in the future is bound to become more and
more interwoven with the development of pure science, and
the perpetual ion of erroneous ideas on this point cannot
but act injuriously on both causes. In our own domain it

is absurd to suppose that there is any antagonism between
the two aspects of chemistry. Far from this being the
case, it may safely be asserted from the experience
furnished by the coal-tar industry that the rate of progress
is actually measurable by the degree of substitution of pure
science for empiricism. Those manufacturers who fail to
recognise this principle do so at their own peril ; those
who have realised its truth cannot but admit that the more
enlightened views respecting the function of science in the
factory have been largely due to the influence of Perkin's
work and example half a century ago.

Clicmica} Research in Echicational and Manufacturing
Centres.

I do not propose dealing in detail on this occasion with
the very large question of the position of research in our
universities, but putting the case broadly, we should, I

think, all agree that after making allowance for the few
noteworthy exceptions, the actual contributions to our
science from these centres are far below the standard, both
of c|uality and quantity, which might be expected and
which we should all like to see attained. If any doubt
on this point should exist, it is only necessary to' call to
rnind the productive activity in the' Continental universi-
ties as compared with our own. Judged by this standard,
there can be only one conclusion—that many of our uni-
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versifies are distinct failures as centres of chemical re-

search, and that the total output of work from university

laboratories is by no means worthy of the great tradition>

of this country as a pioneering nation in scientific dis-

covery. If these seats of the highest learning, called into

existence for the dissemination and promotion of know-
ledge, can give such a comparatively poor account of

their achievements in chemistry, it is evident that then-

must be deterrent causes at work. It would be going
beyond my province to attempt a detailed analysis of these

causes here ; they are numerous and not easy to 'deal with
in a limited time, but some of them are of the same nature
as those affecting the position of chemical research in other

educational centres. They may be summed up under such

headings as ancient traditions, defective educational

methods, want of sutVicient means leading to the frittering

away of the research faculty by the drudgery of " coach-

ing," the poor outlook for chemical research as a career,

and the pedantic notion that a subject requiring for its

advancement something akin to manual labour is de-

rogatory to high scholarship. Behind these causes is the

general public ignorance of and apathy towards research,

to which I referred at the outset, and if I may paraphrase
the utterances of recent authorities in the educational

world, over them all is the trail of the examining board.

If we ask whether the modern educational development
brought about by the technical education movement has
fulfilled our expectations with respect to the advancement
of chemical science, I for one must confess to a feeling

of profound disappointment. There may be better times
ahead when that era of public enlightenment dawns, but
at present, with a few notable exceptions, these twenty-
three London polytechnics are, on the whole, so little pro-

ductive that we may discount them as active centres of

research. It must be remembered, moreover, that this

class of institution has spread all over the country, and
that the total expenditure in the way of money and teach-

ing energy is so great in comparison with the output of

original work that chemists have every right to ask why
this state of affairs should exist.

Turning now to the consideration of the causes of this

failure on the part of the new educational establishments,
I must, in the first place, guard myself against the imputa-
tion that I am disparaging their work. The most acute
form of disappointment is that which is experienced when
we find weakness where we had looked for strength, and
in "emphasising their weakness from our standpoint I am
not shutting my eyes to their usefulness in other directions.

It is not a depreciation of the work which they are doing
if we deplore their failure in another branch of work
which they might be doing. From what I know of these

institutions, and from information furnished by very good
authorities, I am satisfied that in some directions, and
more especially in connection with engineering and trade
subjects and handicrafts—in all of which the artisan is an
important element—they are doing a certain amount of
good to the various industries concerned. But the danger
for us is the general tendency in this country to ram the
whole scheme of education into one mould, utterly regard-
less of the fact that the requirements of, let us say, an
engineer are quite different from those of a chemist. It

is for this, among other reasons, that our subject has
suffered both in its scientific and industrial aspects, because
the time and energy of the teachers of chemistry in these
institutions are so largely frittered away in what might
be called inconsequential labour on behalf of a class of
student quite unprepared by previous training for assimil-
ating the principles of our science and for the most part
unable to give sufficient time to the subject to acquire any
real working knowledge of it.

There is another factor to be added to those which are
acting detrimentally towards the cause of research in these
institutions, and that is the want of sufficient endowment.
I am afraid that it is characteristic of our countrymen
to neglect the most important interests until they are
forcibly awakened to their danger, and then to try and
make up for past neglect by rushing precipitately into the
first plausible scheme that is presented. There is no doubt
that the new educational development suffered much
the outset from this characteristic mode of procedure. The
wrong kind of person was often allowed to frame the

I
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educational policy ; the financial strength was exhausted
in buildings and equipment, and the efficiency of the staff

given only secondary consideration. We, of course, know
that success in such educational work depends entirely

upon the individual teacher—that the best mode of creating
a school of chemistry, or any other subject, is to follow
the advice of the late Sir William Flower with regard
to the establishment of a museum :

" First find a curator
and let him build his museum around him." Had this

principle been more generally adopted, the new institu-

tions might by this time have been playing a really

important part in the development of chemical science and
chemical industry. As matters are, inadequate provision
for maintenance having been made, the general standard
of educational work is lowered in order that the grant-
earning requirements of some examining board may be
met, and as a result the establishments have to be run as
purely business concerns.

There are other minor evils acting as retarding influences

with respect to our subject and arising from the same
cause, namely, the necessity of conducting these newer
institutions, more or less, as commercial establishments.
The prevalence of the " business " spirit among the com-
mittees and governing bodies gives an exaggerated import-

ance to what may be called the office staff—the registrars

and clerks. The work of the ofiice staff is capable of

being appreciated by the average committeeman, while the
work of the scientific staff is generally beyond his com-
prehension, except so far as it can be measured by financial

gain to the institution. It is not sufficiently realised that

men of business and administrative ability are by no means
rarities, while really good teachers of science are much
scarcer, and men who combine both the qualifications of

a good teacher with the inspiring zeal of an original in-

vestigator are rarest of all. Now if, as w'as professedly

the case, the modern departure in technical education had
for its object the improvement of the industries, then it is

sufficiently well known to us here that the future of our
subject is with the men of the latter class, and the joint

exertions of all the registrars and clerks, backed by the

efforts of the most skilful chemical pedagogues who get

through their syllabus within the session and earn the

largest grants or score the highest percentage of successful
" passes," will never raise the level of this country either

in chemical science or chemical industry.

It is sometimes stated that it was never contemplated
that research should be carried on in these institutions

—

that this was the duty of the higher educational establish-

ments. So it is the duty of the higher educational

establishments, but the very fact that these are enabled

to discharge their duty in a most imperfect way should

have stimulated the newer institutions to make every

effort to redeem our credit by making adequate provision

for research. I will not venture to intrude my opinions

concerning the vitalising influence of research upon other

scientific subjects, but with regard to our own I have not

the least hesitation in declaring the belief that a school

of chemistry which is not also a centre of research is

bound to degenerate and to become a mere cramming
establishment not worth the cost of the maintenance. It

is easy enough to follow the actual course of the degener-
ation process in such an institution. The teacher, who
may be a man of real ability and who has entered with

the hope of finding time and opportunities for research,

finds himself, sooner or later, in the position of a chemical
schoolmaster. The predominance of the business influence

in the institution not only leads, as I have already in-

dicated, to the lowering of the level of the instruction and
to his own consequent degeneration, but he is, as a further

consequence, so overweighted with business and adminis-

trative w-ork that these, superadded to his teaching duties,

leave him neither time nor energy for original work. The
spirit of research within him is strangled by officialism,

and his teaching faculties deadened by the monotonous
toil of the annually recurring drudgery of routine teaching.

The scale of remuneration also does not enable these

institutions to command the services of the best teachers,

although I do not think that this is the chief deterrent

cause, as there are numbers of young chemists of first-

rate training and ability who would be quite willing to

devote their time at the outset of their career to acquiring

teaching experience in these establishments, even at some
personal sacrifice, if facilities for research were given. In
the present state of affairs ojie can only marvel at the
fact that so many inen of ability can be found willing to

take service in these newer institutions, the more especially

as, apart froin the absurdly inadequate remuneration often
given to the chiefs of the chemical departments, the pay-
ment of the subordinate members of the staff is generally
on a scale which is nothing short of a scandal to the
wealthiest of European nations. Considering the long
course of training necessary to produce a competent teacher
or demonstrator, and in view of the actual amount of

work expected from these men who, by virtue of their

attainments and position, are compelled to live up to a
standard of high respectability, it seems almost incredible

that the average scale of remuneration should not exceed
the wages earned by an artisan, and is often below that

standard.
.\ccording to the " Official List of Appointments " pub-

lished by the Institute of Chemistry last year, there are

on the staffs of the London and suburban polytechnics

about fifty-four trained chemists. To these may be added

237 engaged in teaching in similar institutions in provincial

centres throughout the United Kingdom. In one respect

the hopes of those who expected great opportunities for

chemists from the new departure in technical education

have been realised. At the present time there are in this

country in round numbers some 290 posts available for

teachers of chemistry, which posts have actually been

created by the latest movement in technical education.

If now we ask whether the output of original work from
these 130 centres is representative of the productive power
of the 290 teachers, there can, I think, be only one answer,

and that an emphatic negative. An examination of the

lists of teachers in these centres shows that only about
twelve out of the total number are carrying on research,

and most of these in a desultory way. It is evident that

there is justification for my complaint that there is this

submergence of creative faculty going on all over the

country ; the nets have been spread and the capacity has

been caught, but so far with comparatively little effect

upon the development of new schools of chemical research.

The consideration of the question of the position of

factories as centres of research is intimately bound up with

the educational side of the subject, because we have to

deal now with the educational establishments which are

supplying the chemists for our factories. The feeders of

the chemical factories are the universities and technical

schools, British and foreign, and the question before us

as the custodians of research is whether the absorption

of the chemical talent from these sources by the factories

is justified from the industrial point of view—whether

these products of modern training, having entered into

such careers, are being used to the best advantage. In

other words, is that wastage of original faculty which, as

I have endeavoured to show, is going on in the educational

institutions, going on also in the factories? Whether the

total number of chemists employed in our factories is

what it should be is a point for the manufacturers them-

selves to consider. Even the extreme estimate of 1500

docs not seem a very large chemical staff for the whole

of the factories of Great Britain. In the German colour

industry alone, according to information supplied to us

seven years ago as jurors for the Paris International

Exhibition, five of the great factories were employing 557
chemists—real scientific chemists, and not mere testing

machines such as are dignified with the name of chemist

in many of our factories.

From my own experience as head of the chemical depart-

ment of a technical college, and with some knowledge
of the requirements of chemical industry, I can state that

the newer technical education, when conducted in the form

of organised courses of dav instruction extending over

several years, has enabled us to capture a large amount
of chemical capacity. Of the total output of trained

chemists from the various institutions, a fair proportion

—

a number quite equal to the average in other countries

—

are possessed of the research faculty. We have seen what
becomes of this when such men throw in their lot with

the educational establishments. Are not we, the teachers,

justified in asking whether the prospects of developing
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this faculty in our factories are such as might be reason-

ably expected from the known requirements of chemical
industry ?

In answer to this question I am afraid we must come
to the conclusion that here also there is an enormous sub-

mergence of research talent going on. It is true that the

position is improving—that some of our more enlightened

manufacturers have realised the value of such men, and
by taking advantage of their faculties have improved their

various industries. But these cases are as yul e.\ccptional,

and the ideal will never be reached until the research

laboratory becomes a recognised and well-staffed depart-

ment in every chemical factory. Do our factories possess

departments which can honestly be described as centres

of research in the sense, say, of the research laboratories

of the German colour factories? I am afraid not; indeed,

I know of scores of young men of great promise and
ability who have been swallowed up by the factories and
gradually degraded, in the chemical sense, into mere
machines carrying out routine work which really required
no elaborate chemical education for its effective perform-
ance. There is, of course, no satisfactory means of

measuring the influence of the newer education upon the

chemical industries of this country, and we can only speak
from individual experience concerning the careers of our
own students. It is upon this experience that I base the
conclusion that our country is wasting its resources in a
most reckless way so far as concerns the chemical indus-
tries. There is an enormous amount of talent available
if our manufacturers would only utilise it in the right

way. It has frequently been pointed out how, on the
Continent and in .\merica, the educational establishments
and the industries are brought into relationship by the
cooperation between the manufacturers and the teachers.

Here, so far as chemical industn,- is concerned, such co-
operation is practically unknown, and, as a consequence,
there exists more or less distrust where there should be
confidence, and both the educational and the industrial
sides of our subject are crippled. This is perhaps the most
powerful influence at worl< in this country in checking
that development which follows normaliv from cooperation
between the representatives of science and of industry.

Checks to the Wastage of the Research Faculty; Research
Funds and Scholarships.

Turning now from the consideration of the various
deterrent influences, we may in the next place deal with
such counteracting agencies as are available in this country.
It is clear, from our point of view, that any means by
which the research faculty, having once been captured,
can be given free scope for cJevelopment, must be a distinct

gain to our cause. All who have had to do with the
training of chemical students must in the course of their

experience have come across young men of exceptional
talent as original workers. We are concerned more
particularly with the utilisation of this faculty for the pro-
motion of our science and with the maintenance of the
principle that the submergence of this faculty means .so

much dead loss to the national resources. Now it un-
fortunately happens that many of the men thus gifted
come from stations in life which render it imperative that
they should proceed at once from the college to some
bread-winning occupation. A few may perhaps be lucky
enough to find appointments in which there is scope for
the development of their faculties, but I am afraid the
majority do not ; they undergo that process of extinction
as original workers which I have already dealt with.
One of the most valuable counteracting agencies, and one
the importance of which, from our standpoint, cannot be
overestimated, is that sj'stem of awarding research scholar-
ships to men of proved ability so as to enable them to

carry on original work after finishing their college train-
ing. The value of this most rational method of endowing
research is due mainly to the fact that the right men are
captured in the right way ; they are not, as it were,
squirted promiscuously out of an examination mould, but
they are selected by the teachers who have had them
under observation during the w^hole course of their train-
ing and who know their real as distinguished from their
examinational capabilities.

The other agency working against the stream of adverse
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influences is to be found in the various funds from which
grants are made to individual workers for the prosecution
of particular researches. There are three such funds avail-

able for the promotion of chemical research, the Govern-
ment Grant Fund of the Royal Society, the grants dis-

tributed annually by the British .Association, and the
income derived from our own research fund. Of these,

the two former have to be distributed over every branch
of science, and chemistry takes its chance with other
subjects. The total amount available for chemical research
is not very large, and all who have served on the com-
mittees of any of these funds knovf very well that the

amount applied for is generally much in excess of the
sum available for distribution. The main difficulty of
administration is, in fact, the equitable pruning of the
various applications.

With regard to the results obtained through the research

fund of this society, the present occasion is in every way
opportune for directing attention to our achievements and
to our needs. The income derived from this fund has
hitherto enabled us to distribute annually a sum of about
220I.—a very modest amount considering the number of

claims and the activity of our workers. Of the value of

the assistance thus given we are, of course, all thoroughly
aware here, but it may not be generally realised by the

outer public what an enormous amount of good work is

being promoted by the judicious administration of this

very modest income. In order to get at the actual facts,

our assistant secretary, Mr. Carr, has been so good as to

prepare a table covering the eight years from 1898 to

iqoj inclusive, and setting forth for each year the sum
granted, the number of grantees, the total number of

papers published by the grantees in our Journal or else-

where, and other particulars which will be found in the

table itself. From this it appears that 151 grantees during
that period published 203 papers, thirteen failed to publish,

ten have not yet published, and eighteen grants are still

in the hands of the grantees. The total amount granted
was 1770!., so that for this expenditure we have actually

given to our science 203 papers, and more may be ex-

pected from those who still have grants in hand or who
have not yet published their results. The figures as ihey

stand, and even if nothing further is achieved, show that

the grants average from 8/. to 9?. per paper, and, as we
all know, each paper represents the results of at least

one and frequentiv of several years' work. It is not
going too far to say that there are no funds giving such
substantia! returns for so small an expenditure as thes

research funds, and their importance as aids to the
advancement of knowledge cannot be overestimated.

With the additional capital by which our fund has beei

increased, the total income available for grants will be
about 330/. per annum. In view of the demands upon
that income ii is obvious that even now we are possessed

of but very limited means, and that the research fund
committee will still be compelled, as has hitherto been
the practice, to allot the grants for the purchase of

materials or special apparatus. But, in addition to the

promotion of research by the means indicated, there is

another, and, according to my view, an equally valuable

method, for assisting our workers in the prosecution of

their researches, and that is the allotment of person.i!

grants to enable the grantees to secure skilled assistance

—to purchase, in fact, the services of human material as

well as chemicals and apparatus. It is only want of

sufficient income that has hitherto debarred the use of our
fund in this way. I am so confident that an extension of

our means towards this end would be productive of a most
notable increase, both in the quantity and quality of the
chemical research done in this country, that I have no
hesitation in placing upon record the opinion that the

next step taken in the forward policy of the Chemical
Society ought to be in this direction. To do much good
in the way of making personal grants we should, of

course, require to capitalise a very Large sum ; we want
an income of thousands instead of hundreds, and I confess
that I see no immediate prospect of realising this dream.
But there can be no doubt that for those who have the

interests of our science at heart there could be no better

method of subsidising research.

The general conclusion which appears to be justified

1
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by this inquiry into the posiliun and prospects of chemical
research is, that the position here is liy no means as
satisfactory as we could wish—that much more might be
done if the conditions were made more favourable for
our active workers. In view of the actual achievements,
accomplished in spite of the existing disabilities, it appears
that the prospects for this country as a home of chemical
research have been improving during the last decade with
greater rapidity than at any previous period in the history
of our society. But it is also obvious that there is much
work yet ahead of us before the environment in which
our Workers find themselves is properly cleared from
obstructions.

UNIVERSITY. AND EDUCATIONAL
INTELLIGENCE.

Oxford.—A large and brilliant company assembled in

the Sheldonian Theatre on Wednesday, June 26, to

celebrate the Encjenia. The recently elected Chancellor,
Lord Curzon, presided. Reverting to a practice which has

. been discontinued for some years, the authorities reserved
a portion of the upper gallery for undergraduates.
Honorary degrees were conferred upon a number of men of
distinguished eminence. The following is the text of the
speeches delivered by Prof. Love in presenting the
recipients of the degree of D.Sc. honoris causa. Dr.
Ludwig JNIond, F.R..S., upon whom the honorary degree
of D.Sc. was to have been conferred, was unable to be
present.

Sir RicH.iRD Douglas Powell, Bart., K.C.V.O.
Humani generis defensor contra phthisim, pestem

omnium tteterrimam, inventus est Ricardus Douglas
Powell. Qui vir cum- medicinte se dedisset, ac prssertim
huius morbi causas cognosceret, remedia excogitaret,
curandi modos quos optimos esse iudicarat re probaret,

5ummam gloriam et scicntia et scriptis assecutus est.

Difficile est pro meritis eum laudare qui nihil in vita

egerit nisi ut labprantibus salutcm afferat : illud brevissime
dixerim hunc esse quo ne rcges quidem nostri carere

possint, seu adversa valeiudine utantur, sive prospera.
Fuit enim Reginse Victori;e nobis nuper ereptce medicus
ordinarius, et nunc Edwardo, regi nostro dilectissimo,

medicus e.xtra ordintm est. Viri merita declarat
coUegarum iudicium, a quibus Rcgalis Collegii Medicorum
Praeses factus est ; declarant honores inusitati a rectoribus

nostris collati, qui eum Baroneltum et amplissimi ordinis

Victorian! militem commendatorem creaverunt ; declarant

tacita; tonuiorum gratia;, quorum necessitatibus in maximis
Londinii valetudinariis hie medicorum princeps ministrat.

Sir Norman Lockver, K.C.B., F.R.S.

Inter eos qui solis stellarumque natura quae sit optime
docuerunt primarium fere locum occupat Josephus Norman
Lockyer. Dies me deficiat si miracula ab eo prolata de

mundorum origine, de ratione qute inter solis maculas et

orbis terrsE tempestates intercedat, si legationes solis

defectus observandi causa in loca remotissima missas

enumerare coner. E.x tot rebus gestis sumam duas
tantum. Quadraginta abhinc annos duo viri, uterque suo

Marte frctus, Jannssen in Gallia, in Britannia hie noster,

instrunienta effinxerunt quibus usi flammas illas ingentes,

quas e sole e.xcurrere videmus quando eius orbi luna

officit, sole non obscurato cernerent. Cum ex harum
flammarum observatione multum de materia e qua sol

constat colligi possit, res tanti habita est ab .^cademia

Gallica ut numismate impresso insigniretur. Altera huius

viri laus est singularis quod Acta Hebdomadalia, in quibus
quicquid novi in omni .Scientife Naturalis genere a viris

doctis uhique repertum est enarratur, conscribenda curabit :

qua in re cum summam diligentiam et peritiam pra^staret,

de omnibus qui scicnti;e promovendas student optime

meritus est.

Sir William Rams.w, K.C.B., F.R.S.

In tenebris fere incognitis quae inter Chemise et Physic.t

fines intercedunt nemo certius insistit quam Willclmus
Ramsay. Testis est ilia Baronis Rayleigh vox in hac
urbe tredecim abhinc annos audita, qui, cum vaporem
incognitum quendam in acre esse confirmaret, hunc virum
invent! socium esse dixit. Rariora poslhac metallorum
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genera hie noster perscrutalus est, si qua huius vaporis
vestigia deprehenderet

; invenit autem non ipsum quidem
vaporem sed metallum quoddam quod Helium vocant : hoc
in sole exstare iam notum crat, nemo uUa eius apud nos
indicia umquam odoratus est : mo.x cum de a^ris natura
subtilius quaereret, tres vapores novos detexit. His annis
mirae^ eius metalli quod Radium appellatur virtutes et
mutationes mullorum animos commoverunt : hie vir
exstitit qui stabile illud, quod ex his mutationibus gignitur.
Helium esse ostenderet : quo facto causas quibus solis calnr
atque lumen per sa;cula innumerabilia alitur illustrare
potuit.

Sir William Henry Perkin, F.R.S.

E conchis, radicibus, plantis, inscctis antiqui pignienta
extrahebant, WiUelmus Henricus Perkin inventus est qui
ex carbonibus decoctis idem faccret, tanto successu ut
hodie vel plantis vel animalibus supersederi fere possit.
Quid? Nitidissimi calores quibus fulgent tot formosse,
quae circumsedunt, domin;e. Doctorumque nostrorum vestes,
qua; avium silvas Indicas incolentium plumas jemulantur,
unde, qu^so, hie splendor omnis profectus est nisi e.x

invento quod hie noster fecit, cum puer esset annos
septendecim natus? Multi sunt, ut hunc omittam, qui ex
hoc reperto divitias comparaverint, in Germania pracsertim,
ubi mercatores ita doctrina instituti sint ut inventa in
usum convertere possint, et ea sit vectigalium ratio ut
artificia nova pecuniis publicis adiuventur. Inventor ipse
sails iam locupletatus se sciential totum dedit : lucis
quidem repercussje et ex alia re in aliam conversai rationem
et vim occultam nemo magis intcllegit.

Prof. W-vtson Cheyne, C.B., F.R.S.

Rationum Listerianarum, ut ctim chirurgis loquar, quasi
personam gerit Willelmus Watson Cheyne, qui et in his
constituendis inventoris socius fucrit et in exercendis multo
longius progressus sit. Rebus in .Africa Australi turbatis
hie ad bellum profectus est civilis chirurgus cuius ope et

cura milites uterentur. Dolendum est eius peritise tantum
tum patuisse campum, medendi rationibus tantum fuisse

opus : illud profecto gaudendum, hunc virum presto fuisse

qui sauciorum cruciatus leniret, quique chirurgiae ratione
usuque omni instructus multoruin vitam conservare posset :

nullo quidem in bello antea geslo tot e vulneratis redire

potuisse notum est. Hodie pace confirmata chirurgiae

rationes optimas exponit, dumque multitudinibus in magnas
urbes congregatis succurrit, diligentiam peritiamque suam
difficillimo belli tempore probatam vir strenuus praestat.

Manxhester.—.At the annual degree ceremony on
June 2q the honorary degrees were conferred upon Baron
D. Kikuchi and Prof. G. E. Hale, the presentation
addresses being delivered by Prof. A. Schuster, F.R.S.
Baron Kikuchi worthily upholds the spirit of open-minded
fraternity which unites the universities of the world. A
graduate of Cambridge, he has occupied the chair of mathe-
matics in the Imperial University of Tokyo, and through
his studies of the older mathematicians of Japan he has
taught us interesting facts as to their methods of investi-

gation. He has held the position of president of the

Imperial University, and of Minister of Education; he has
represented his country at important international con-
ferences, and taken an active part in introducing a scientific

svstem of weights and measures into Japan. Prof. G. E.

Hale was formerly director of the famous observatory of

the University of Chicago, built and equipped by the late

Mr. Yerkes, and is the organiser and director of the

Mount Wilson Solar Observatory, on the crest of the Sierra

Nevada.
It is of interest to note that the M.Sc. degree was con-

ferred upon the exceptionally large number of sixty-three

candidates. Under the new regulations, the master's

degree in science is only obtainable upon satisfactory com-
pletion of post-graduate study or research, and there is

thus every indication of the success of the scheme in

increasing the spirit of research in the University.

Mr. J. Struthf.rs, lecturer in agriculture and chemistry

in the West of Scotland Agricultural College, Glasgow,

has been appointed secretary and agricultural chemist in

Japan to the .Asociaci6n Salitrera, and leaves in -August

to take up his new duties in Tokyo.
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The offer of nominnlion for appointment I>y the Crown
on the governing body of the Imperial ('ollejje of Science

and Technology has been accepted by the Earl of Crewe,
Lord President of the Council; Mr. Gerald \V. Balfour;

Sir Francis Mowatt, G.C.B. ; Sir Julius C. Wernher,
Bart.; Sir William H. White, K.C.B., F.R.S. ; and Dr.

MacAlister, principal of the University of Glasgow. The
other persons nominated as first members of the governing

bodv are :—bv the President of the Board of Education,

Mr.' A. H. D. Acland ; Mr. V . G. Ogilvie, C.B., a prin-

cipal assistant secretary of the Board of Education ; Mr.

J. C. G. Sykes, an assistant secretary of the Board; and

Dr. R. T.' Glazebrook, F.R.S., director of the National

Physical Laboratory; by the University of London, Sir

E. H. Busk, past Vice-Chancellor of the University ; Prof.

Capper; Prof. Farmer, F.R.S. ; Sir Henry E. Roscoe,

F.R.S. ; and Sir A. W. Riicker, principal of the Uni-
versity ; by the London County Council, Mr. .\. A. Allen,

M.P. ; Mr. H. Percy Harris, chairman of the Council

;

Sir C. Kinloch-Cooke ; Mr. R. ;\. Robinson; and Mr. J. T.
Taylor ; by the City and Guilds of London Institute, the

Earl of Halsburv, F.R..S., chairman of the council of the

institute; Sir J. 'Wolfe Barry, K.C.B., F.R.S.; Sir Owen
Roberts, clerk to the Clothworkers' Company; Sir Walter
S. Prideaux, clerk to the Goldsmiths' Company ; and Sir

John Watney, hon. sec. of the institute ; by the Royal
Commissioners for the Exhibition of 1851, Viscount Esher.

G.C.V.O., K.C.B., and Lieut.-Colonel Sir Arthur Bigge,

G.C.V.O., K.C.B. ; bv the Roval Societv, Sir Archibald

Geikie, F.R.S. ; bv the professorial staff. Prof. Tilden,

F.R.S., Prof. Gowiand, and Prof. Dalby ; by the Institu-

tion of Civil Engineers, Sir .Mcx. B. W. Kennedy, F.R.S.,

president of the institution ; by the Institution of

Mechanical Engineers, Mr. T. Hurry Riches, president of

the institution; by the Institution of Electrical Engineers,

Mr. R. Kaye Gray, past-president of the institution ; by
the Iron and Steel Institute, Sir Hugh Bell, Bart., presi-

dent of the institute; by the Institution of Naval Archi-

tects, Dr. F. Elgar. F.R.S. ; by the Society of Chemical
Industry, Dr. E. Divers, F.R.S., past-president of the

society ; by the Institution of Mining Engineers, Mr. A.

Sopwith, past-president of the Institution ; and by the

Institution of Mining and Metallurgy, Mr. W. McDermott,
past-president of the institution. The draft charter for the

establishment of the college will be submitted to His
Majesty for approval at the council fixed for July 6.

The Board of Education has published (Cd. 3538) a
summary of figures relating to State-aided secondary
schools in England. The number of schools dealt with
in the summary is 600, but in addition to these there are

ninety-three secondary schools provisionally recognised by
the Board or seeking recognition, though these are not

included. The total number of scholars, excluding pupil

teachers, in the 600 schools is 104,938. About 80 per

cent, of the total number of scholars are fifteen years of

age or under, and the remaining 20 per cent, represent

the number of pupils in State-aided secondary schools

more than fifteen years of age. About a quarter of the

total number of pupils in these secondary schools pre-

viously attended public elementary schools and are pay-
ing no fees in the secondary schools, while 54 per

cent, of the total number previously attended public

elementary schools. It is important to remember that the

curriculum of secondary schools receiving grants from the

Board of Education is dominated by a four years' course
of work designed for children who will remain at school
until they have completed their sixteenth year at least,

and that no grants are paid for pupils under twelve years
of age—nearly a quarter of the above total—nor for those
who have completed the approved course. There seems,
in fact, to be little relation between the character of the
prescribed course and the special needs of the majority
of the children. If So per cent, of the pupils finish their

school life at fifteen or under, the curriculum might with
advantage be modified in such a way that thorouahne>.^s

and completeness in a few fundamental subjects may be
secured by the majority of the pupils rather than to allow
them to fritter away their few valuable years in beginning
a course of work which is doomed to be left unfinished
and from which little advantage can be gained.
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Nl'MF.KOLS handsome bequests have been reported in

Science during the last three months, and in addition to

specially large gifts there has been a continuous record of

munificence as represented by sums which are small only
when judged by .Vmerican standards, .'\mong other large
amounts, the following deserve special mention :

—

Creighton University has received 500,000?. under the will

of the late Mr. J. A. Creighton ; Teachers College
,

Columbia University, has been presented with 80,000/. i\

an anonymous donor, and 60,000/. under the will of th^

late Mr. F. P. Furnald. The State Legislature has pro-

vided the University of Alabama with 80,000/. for build-

ings and 5000/. a year for maintenance. Dartmouth
College benefits to the extent of 50,000/. under the will of

the late Captain Thomas P. Salter. The University of

Chicago has received land from Mr. J. B. Rockefeller
worth more than 500,000/. The Princeton University has
received anonymously a gift of 240,000/.

Dr. J. C. McLknnan, for some years director of the
physical laboratory in the University of Toronto, has been
elected to the professorship of physics in succession to Dr.
James Loudon.

SOCIETIES AND ACADEMIES.
London.

Royal Society, May 23.—"The Relation of Thallium o
the .Alkali Metals : a Studv of Thallium Sulphate and
Selenate." By Dr. A. E. H.' Tutton, F.R.S.
The author finds that the crystals of thallium sulphate

and selenate resemble those of the analogous salts of

potassium, rubidium, cassium, and ammonium adequately
closely morphologically to enable them to be classed in

the same orthorhombic isomorphous series, the average
difference of corresponding interfacial angles on analogous
potassium and thallium salts being less than half a degri'e,

and the maximum difference only just exceeding a degree
These differences, however, though small, are greater than
those between any other of the salts, the average difference,

irrespective of direction, being proportional to the higher
atomic weight of thallium.

The law revealed by the author's former work, that
the changes in the interfacial angles are progressive func-
tions of the atomic weights of the interchanged metals,
only applies, however, to potassium, rubidium, and
cassium, which belong strictly to the same family group
of the periodic classification of the elements ; for the
differences in the case of thallium occur in either direction

indifferently.

The molecular volumes and topic axial ratios (separation

along axial directions of centres of contiguous molecules)
are almost identical with those of analogous rubidium and
ammonium salts, so that structurally thallium conies along-
side rubidium and ammonium, intermediate bctwee:
potassium and cncsium.

Optically, however, the thallium salts are quite different*

the refractive indices, molecular refractions, and dispersion

being far higher, indicating the essential chemical difference

of thallium from the true alkali metals and ammonium.
Entomological Society, June 5.— Mr. C. O. Waterhouse,

president, in the chair.

—

Lcioplih(s carl<hodactyItis in

Britain : Dr. T. A. Chapman. A living example ; one of

the first bred British specimens.

—

Microdon miitabilis and
Kleditoma inyrmccophila : H. St. J. Donisthorpe. .A

specimen of Microdon nmtahilis^ with the emplv pupa-case,
bred from a larva taken in the nest of Formica ftisca at

Porlock, April, 1907; also J cJ and 9 O of Kleditoma
myrmccophila, n.sp., bred last month from a nest of Lasitis

fuligiiiosus found at Wellington College in March.—New
Phytophaga from Australia : M. Jacoby. Examples of

small beetles, new to science, of the niw genus Clythrida-
(Phytophaga), including J.easia atistralis, Jac.—Types of

Proctotrupid;c : A. J. Chitty. The three types of the thre.

species of Proctotrupid;c described by Westwood, hut
entirely overlooked by subsequent authors.—A parasiiii

South .African fly : E. E. Austen. Examples of Cnrdv-
loba atitliropopliaga, Grunb., an .African fly, parasitic in

the larval stage on human beings and animals—a trui-

.Muscid—hitherto confused with another ffy. The author
exhibited Bengalia depressa, Walk., a totally different

1
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insect.—The significance of some secondary sexual
characters in butterflies : Prof. E. B. Poulton.—Report
of entomological observations made in South Africa during
the visit of the British Association in 1905 : Dr. F. A.
Dixey and Dr. G. B. Longstaff.

Linnean Society, June 6.— Prof. W. A. Herdman,
F.R.S., president, in the chair.—Contributions to our
knowledge of New Zealand Holothurians ; Prof. Dendy
and E. Hindle.—Report on the marine fishes collected by
Mr. Stanley Gardiner in the Indian Ocean : C. Tate
Regan. The collection contained examples of nearly 200
species, more than fifty of which were new to science,

among them some remarkable new generic types. A large

proportion of the new species were dredged at considerable

depths, and the others chiefly belonged to genera the species

of which have been supposed to be more variable and
more widely distributed than proves to be the case.—The
Ixodids collected in the above e.xpedition : Prof.

Neumann.
Physical Society, Tune 14.— Mr. H M. Elder, vice-prei-i-

dent, in the chair.—The electric arc : Mr. Upson, .^rcs

were described in which the electrodes consisted of carbon,
copper, iron, and aluminium in different combinations,
maintained in air, hydrogen, and coal-gas. With no volts

supply, metal arcs in hydrogen took the form of a spark
discharge. At that voltage the maximum length of arc

it was possible to obtain, with current up to 15 amperes,
was o"-05, except where both electrodes were of the same
metal. When carbon is one of the electrodes a true arc

is formed. If carbon is negative the maximum length of

arc with the above voltage is o"o7. \"oIt-ampere

characteristic curves were shown for arcs in air and
hydrogen of length o"o5. The general position of the

curve is determined by the material of the negative

electrode. With carbon negative, in hydrogen, the curves

for various positive electrodes very nearly coincide. With
carbon positive, they keep the same curvature, but vary
in distance apart, according to the material of the negative.

In general, the position of the curve is governed by the

negative, but its particular shape seems to come from the

influence of the surrounding gas.-—The Poulsen arc as a

means of obtaining continuous electrical oscillations : Dr.

J. A. Fleming, Dr. Fleming showed and described an
apparatus for forming an electric arc in an atmosphere
of coal-gas between a carbon rod kept in slow rotation

and a cooled copper anode, the arc being formed in a

magnetic field of 600 to 1000 C.G.S. units. The arc was
supplied with continuous current at a pressure of 400-

500 volts. A condenser of 0003 mfd. capacity in series

with an inductance of 200,000 cm. was shunted across the

arc, and experiments shown to prove the existence of

high-frequency oscillations in the condenser circuit. A
long resonance helix of insulated wire was then joined to

the condenser circuit, and when tuned to it created a
powerful high-frequency field round it in which vacuum
tubes glowed brilliantly. By vibrating or rotating a neon
vacuum-tube of spectrum ivpe near the helix, and showing
that the band or disc of light was cut up by dark spaces,

Dr. Fleming supported the contention that the oscillations

so produced are not absolutely uninterrupted, but cut up
into groups.—A direct-reading conductivity bridge for test-

ing rods of steel or other material, where there is

considerable range of conductivity between successive

specimens, and where it is necessary to eliminate the

resistance of end contacts : R. Appleyard.

Chemical Society, Tune 20.— Sir William Ramsay,
K.C.B., F.R.S., president, in the chair.—Some properties

of radium emanation : A. T. Cameron and Sir W.
Ramsay, K.C.B. It has been discovered that the eman-
ation from radium undergoes a rapid change of volume
shortly after its change from the solid to the gaseous

state ; this is followed by a slow change corresponding

with its loss of electrical activity. It has been shown by

thirty sets of measurements that the emanation behaves

In accordance with Bovle's law, both before and after this

preliminary change. Measurements have been made of the

initial volume of the emanation obtained from a solution

of 87-7 milligrams of radium (metal) as bromide and

sulphate. From these it would appear that, instead of the

previously accepted value for the average life period of
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radium, iioo years, a much shorter life must be deduced,
namely, 236 years.—The allinity constants of amino-
sulphonic acids as determined by the aid of methyl-orange :

V. H. Veley. The affinity constants of the aminonaphthol-
sulphonic acids when determined by the tintometer method
show, as regards the effect of the introduction of the
hydroxyl grouping in the naphthylaminesulphonic acids,
relationships similar to those observed by Ostwald bv the
electric conductivity method for the hydroxybenzoic acids
as compared with benzoic acid. One possible ;ase of
steric hindrance induced by the introduction of the hvdroxyl
grouping in the 8-positIon was noted.—Azo-derivativcs
of I : 3-diphenylbarbituric acid. Dynamic Isomerism among
the coloured hydrazones of i : 3-dIphenvlalIoxan : Miss
M. A. Whiteley. In order to throw some light on the
structure of the compounds obtained by the action of
aromatic diazonium chlorides on the 5-alkyl-substituted
derivatives of i : 3-diphenylbarbituric acid, the investi-
gation has been extended, and the action of the /3-substi-
tutrd derivatives of phenyihydrazine on 5 : 5-dibromo-
I : 3-diphenylbarbituric acid has been examined. The
results show that the yellow compounds obtained In the
first reaction are azo-derivatives, whilst the red ones
obtained In the second are hydrazones.—.\ series of
coloured diazo-salts derived from benzoyl-i : 4-naphthylene-
dlamlne : G. T. Morgan and W. O. Wootton. The
examination of the diazo-salts of benzoyl-p-phenylene-
dlamine and benzoyl-i ; 4-naphthylenedIamine has been
continued, and it has been found that the diazo-derivatives
of the latter base are extremely stable substances which
are invariably coloured. These coloured salts might be
regarded either as iyn-diazo-derivatlves or as equilibrium
mixtures of diazonium and syu-dlazo-derivatives, although
their great stability somewhat militates against the
assumption that they consist wholly or in part of syn-
diazo-compounds.—Colour and constitution of azo-com-
pounds, part i. : J. T. Hewitt and H. V. Mitchell. The
authors recently directed attention to the very marked
change in colour when /i-nitro-derlvatlves of arylazo-/i-

phenols were dissolved In alkalis. The explanation was
offered that, whilst benzeneazophenol forms alkaline salts

of corresponding constitution, the /)-nitro-derivatives

furnish salts with the metal attached to the nitro group,
and therefore diquinonoid in structure. The relationships

are rendered apparent by the formulas

C^H^.N : N.C,H..OK and KO.N : C^H, : X.N : C,H, : O.

Comparison of the two carbo.xylic acids

CO.,H CO.,H

)0H and NO„;;

"\ _/
N:N<

\_

OH

indicates that the frequency of the absorbed light is lowered
by increase in the length of the chain of alternate single

and double linkings. The introduction of substituents may
modify the length of the chain owing to the possibility of

more stable salt formation in other directions.—The
oxidation of hydrazines by free oxygen : F. D. Chattaway.
—Calmatambin : a new glucoslde : F. L. Pyman. This
glucoside from the bark of a West African tree, probably
Canthium glabrifolium, has the formula C,,H,,0,,,2H,0,
contains one methoxyl group, and is readily hydrolysed by
dilute acids and by emulsin forming calmatambetin,
C|3H,,0,,5H„0, together with dextrose. The former is

readily decomposed by the action of dilute acids, and
yields a small amount of a scarlet, crystalline substance,

C,,H,,03.—The decomposition of hyponitrous acid in

presence of mineral acids : P. C. Ray and A. C.

Ganguli. Hyponitrous acid when liberated from silver or

mercurous hyponitrlte by the action of dilute nitric, hydro-

chloric, or sulphuric acid at 25° decomposes at once

according to the equations (i) 2HN0 = H,0-(-N,0,
(2) 5HN0 = 2H,0-|-HN0,-|-4N.—The chemical composition

of petroleum from Borneo : H. O. Jones and H. A.

Wootton. The petroleum from Borneo consists of approxi-

mately equal quantities of homologous hydrocarbons of the

paraffin, cycZo-hexane, and aromatic series, and contains

ihe members of the naphthalene series to the extent of

about 6 per cent, to 7 per cent.—The synthesis of pheno-
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naphthacridincs : triniethylphenonaphiliacridines : A. Senier
and P. C. Austin.—The condensation of aldehydes with

mixtures of a-naphthol and a-naphihylaniine : synthesis of

o-N o

7-arvl-
I

-dinaphthacridines : A. Senier and P. C.

j8—CH-3
Austin.—An improved form of apparatus for the rapid

estimation of sulphates and salts of barium : \V. R. Lang
and T. B. Ailtfn. The authors have simplined the

apparatus of Tarugi and Bianchi for the estimation of

sulphates and salts of barium by a volumetric method
based on the rapid clearing of turbid solutions in tubes of

narrow calibre.—The determination of sugar by Fehling's

solution : W. R. Langr and T. B. Allen. The apparatus

described by the authors (preceding paper) was also

employed for the determination of dextrose by means of

Fehling's solution.—Studies in asyminelric synthesis, vi.,

the asymmetric synthesis of the optically active tartaric

acids : A. McKenzie and II. Wren. The asymmetric

synthesis of /-tartaric acid was accomplished in three

wavs :—(i) by the oxidation of /-bornyl fumarate in

glacial acetic acid solution by potassium permanganate

:

(2) by the oxidation of the potassium salt of (-bornyl

hydrogen fumarate in aqueous solution by potassium

permanganate; (3) by the o.\idation of /-menthyl fumarate

in an analogous manner. The asymmetric synthesis of

rf-tartaric acid was accomplished by the oxidation of the

potassium salt of d-bornyl hydrogen fumarate.—Some
derivatives of 2-phenyl-i ; 3-naphthylenediamine, part i. :

N. Lees and J. F. Thorpe. Typical derivatives of the

base have been prepared and investigated, and the con-

ditions have also been determined under which it is con-

verted into the corresponding dinaphthol and the two
amino-naphthols.

Edinburgh.

Royal Society, May 6.— Dr. Robert Munro in the

chair.—Inbreeding in the Barbary sheep and in the

common goat : Prof. J. C. Ewart, F.R.S. The herd of

Barbary sheep, which had been living for about a century

at Abercairnev, in Perthshire, seemed to be as vigorous

and prolific now as when they were first introduced, and

yet there had been no fresh blood added for at least fifty

years. The problem was, why should this vigour continue

in spite of inbreeding? lo answer this question a series

of experiments had been begun in iSqg with a pair of

common goats. The great-great-grandson in 1905 was as

vigorous as the original male, whom he closely resembled,

and his offspring with the grand-daughter of the original

pair were decidedly more vigorous than the first pair of

goats born in 1900. It was found that, as a rule, the off-

spring of immature males was weak, and that it was
more important for the male to have reached his full

strength than for the female to have reached maturity.

One reason why inbreeding in herds did not lead to

deterioration seemed to be that the weaklings were

eliminated, and every now and again there was a restor-

ation of a vigorous ancestor.—Report on fossil fishes

collected bv the Geological Survey in the Lower
Carboniferous rocks near Gullane, East Lothian : Dr.

R. H. Traquair, F".R.S. The list contained thirteen

species, of which two were new. \ comparison with the

fossils of other similar shales showed that the Gullane

rocks corresponded most closely with the Wardie shales,

there being eight of the thirteen species in common.

—

Heusler's magnetic alloy : Alexander D. Ross. The par-

ticular alloy experimented with had a composition of

manganese 25 per cent., aluminium 125 per cent., a trace

of lead, and the remainder copper. The aim of the re-

search was to find how the magnetic susceptibility varied

under various thermal treatment, such as heating up to

different high temperatures, cooling down to the tempera-

ture of liquid air, and bringing back the alloy to its

original state either suddenly or gradually. When quenched

at 610° C, the material show^ed distinct diminution in

permeability, which was not so marked when the quench-

ing was from either higher or lower temperatures. This

was perhaps the most interesting among a nuinber of other

results obtained.—The physical properties of mixed solu-

tions of independent optically active substances : Clerk

Ranken and Or. W. \V. Taylor. The properties chosen
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for ineasurement were the viscosity, the density, and the
electric conductivity. The optically active substances were
the normal potassium tartrates and the tartar emetics, and,
for the sake of comparison, potassium racemate and
racemic emetic. The independent optically active substance
was cane sugar, and in one set of experiments maltose.
Equivalent solutions of the three d, I, and r substances
were made, and the physical properties determined at
15° C. and 25^ C. .\ definite weight of sugar was then
added, and the measurements again made. The general
conclusion was that the addition of an independent optically

active substance to solutions containing optically active
stereoisomers does not cause any recognisable differences.

May 20.—Dr. Traquair, vice-president, in the chair.

—

A new method of ascertaining twist in single threads

:

Thomas Oliver. The usual microscopic method in the
case of combed yarns is fairly accurate, but is very un-
satisfactory in the case of c;yded woollen thre.ads. The
new inethod depended on the relation formerly obtained
by the author between the " take-up " and the turns per
inch in the twisted thread, and consisted in determining
the number of turns required to give the maximum length
as the thread was untwisted.—The influence of twist on
the strength of a thread : Thomas Oliver. Under tensile

stress the elongation of a thread is not quite proportional
to the stress. With increasing stress the increment of
elongation increases. At length a certain point is reached
when the increment of length for a given increment of
stress becomes distinctly greater, and goes on increasing
to the breaking point. This yield point w^as chosen as
an indication of the strength, and thus it was possible to

compare the strengths of the thread in different conditions
of twist without breaking it. The relation between the
strength y and the number of turns of twist per inch x
could be represented by the equation y^bx'Kx' + b'/k),

where h and /,- are constants for each thread. The paper
contained a critical examination of a formula given in

1879 by Prof. Hartig, and of some conclusions advanced
by Profs. Hiibner and Pope in a paper on the influence
of certain reagents on the tensile strength of cotton yarn.
—Notes on some oligocha?tes found on the Scottish Loch
Survey, and also on some Turbellaria from Scottish lochs :

C. H. Martin. The notes were chiefly concerned with
the genital organs, and one new species of oligoch^te
worms was described. An interesting point was noted in

connection with the Turbellaria. This worm feeds on the
Hydra. The nematocysts are not digested, but, retaining
their vitality, work out to the external skin, finally

i'ssumlng the position normally occupied in the Hydra.

—

The composition of red clay : Dr. F. W. Clarke. Fifty-

one specimens of red clay from various localities had been
supplied by Sir John Murray. These were combined in

equal weights, and the composite sample so obtained
carefully analysed. In most respects the analysis agreed
fairly well with the average of the original Challenger
analyses, but showed distinctly less iron and a small
quantity of a number of minor elements not hitherto re-

ported, such as titanium, barium, strontium, vanadium,
&c.—The glaciation of east Lothian, south of the Garlton
Hills : Prof. Kendall and E. R. Baily. This paper gave
a detailed account of the glaciation of the district de-

scribed, the positions and manner of formation of the
various glacial lakes and their outflows being indicated

as the ice advanced and retreated. Some interesting illus-

trations were given of the way in which a tributary fall-

ing into a flat valley formed an accumulation of detritus

which finally turned back the course of the upper tribu-

taries into another channel and quite altered the water-
shed. The view which explains certain so-called raised

beaches as the result of glaciation was also emphasised.

The evidence of the old lake basins and of the Boulder-

clav deposits led to the same conclusions.

June 3.—Prof. Crum Brown, F.R.S. , in the chair.

—

Temperature changes occurring In fresh-water lochs

:

E. M. Wedderburn, There were three types of tempera-

ture distribution occurring in the Scottish lochs. From
December to March the temperature was . practically

uniform throughout ; from .April to July the heating of

the surface waters led to a distribution in which the

gradient of temperature with depth was at no place very

rapid, but from .\ugust to November a " discontinuity

i
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temperature layer " came into existence, the so-called

Sprungschicht of the Austrian and German naturalists.

Down to the depth of this discontinuity layer the tempera-
ture varied very slowly, and below it, down to the bottom
of the loch, there was an almost constant temperature,

but within the layer the temperature varied very rapidly.

This the author believed to be due to the action of the

winds blowing over the surface and separating out the

two great masses of water of different temperature and
density. The explanation was illustrated experimentally

by means of a trough containing a layer of salt water with
a layer of fresh water above it. A blast of varying
strength could be blown along the surface, causing the

fresh water to heap up towards the leeward end, and pro-

ducing a back current along the bottom of the fresh-water

layer. This back current drew the upper layer of the

salt water after it, and set up a feeble return current in

the salt-water layer in the same direction as the original

current on the surface due to the wind. When the blast

ceased a seich-like movement was produced in the salt-

water layer, e.xactly similar to the temperature seiche

which had been observed in the Scottish lochs.—A speci-

men of Helix pomatia with paired male organs ; Dr.

J. H. Ashw/orth. In addition to the normal set of re-

productive organs present on the right side, this specimen
possessed on the left side a set of accessory male organs.
The normal and supplementary male organs were equally

developed and were symmetrically placed, and the super-

numerarv genital aperture ciccupied a position on the left

side exactlv corresponding to that of the normal aperture

on the right side. The form of the supplementary organ
supports the view that the present position of the genital

ducts in Helix and other Stylommatophora has been
derived from a condition existing in the ancestral form
in which the vas deferens and penis were connected with
the primitive genital aperture by means of a lateral groove,

such as still exists in Pythia.—Encystment of Tardigrada :

James Murray. This remarkable transformation began
with the forming of a cyst under the original skin of the

mature animal, the skin gradually shrivelling, the feet

disappearing, and the creature reverting to an embryonic
state with loss of all its principal organs. After a period

nf rest the organs develop again, and the animal finally

emerges from its case exactly as it was before the encyst-

ment began.
Parts.

Academy of Sciences. June 24.—M. Henri Becquevel in

the chair.

—

A new mineral species from the high tempera-
ture fumerolles of the recent eruption of Vesuvius : A.

Lacroix. The mineral has the composition

PbSO,.(K or Na),SO„
and the name palmierite is proposed for it.

—

.\ new method
of preparing anhydrous oxide of lithium : M. de Forcrand.
Pure lithium carbonate is heated to a temperature of

780° C. to 800° C. in a platinum boat in a current of dry

hydrogen. In about three hours the whole of the carbon

dioxide is eliminated, and pure Li,0 remains. The heat

of solution of pure lithium mono.xide, prepared in three

different ways, was found to be 31-2 calories, or more
than five calories higher than the previously accepted

number of M. Bekeloff.—The addition of water to

ethylenic oxides by means of sulphuric acid : Louis Henry.
Now that an application of Grignard's reaction gives a

means of preparing ethylene oxides in a general manner,
the author has studied the mode of hydrolysis by dilute

acids, and gives a series of glycols, with their boiling

points, w^hich have been prepared.—The secretary

announced the death of Charles Trepied, correspondant for

the section of astronomy, and A. Crova, correspondant in

the section of physics.—Observations of the comets c and
d, 1Q07, made at the Observatory of Algiers : MM.
Rambaud and Sy. Observations were made on eight

nights between June 5 and iq. The positions of the com-
parison stars and the apparent positions of the comet are

given.

—

.Al species of analytical geometry of systems of

additive functions : Frederic Riesz.—The functional equa-

tion of M. Fredholm : .'\. Korn,—Ensembles of functions

and linear operations : Maurice Frechet.—The secondary

kathodic emission of nulals under the influence of the

a-ravs : Marcel Moulin. The existence of a secondary

radiation of the a-rays, at first generally admitted, has
been called in doubt by several recent workers. Pre-
liminary experiments in favour of the hypothesis of the
existence of such secondary radiations are given.—Drops
formed in a magnetic field : H. Ollivier and Pierre
Seve—Thermochemical data relating to the ammonio-
niercuric base and its hydrates: 11." Caudechon. The
immediate solution effected by a solution of potassium
cyanide is utilised as a means of carrying out the thermo-
chemical measurements. The data used as a basis for
the calculations are indicated in full.—The nature of
sulphammonium : P. Lebeau and P. Damoiseau. A
repetition of the work of Henri Moissan and of Otto
Rulif and Geisel. The latter indicate a reversible reaction
between sulphur and ammonia, giving rise to nitrogen
sulphide and ammonium sulphide. In the present paper
it is shown that if minute precautions are taken to ensure
the complete absence of moisture, neither nitrogen
sulphide nor ammonium sulphide is formed. The weight
of sulphur recovered after evaporation of the liquid
ammonia is exactly the original weight, and no trace of
sulphuretted hydrogen is given off during the evaporation.
—The combinations between silicon and molybdenum.
Molybdenum bisilicide : Ed. Defacqz The various
molecular states of anhydrous ferric sulphate and hvdrated
ferric sulphate : .\. Recoura.—Cuprous iodide : .Marcel
Guichard. All attempts to prepare cupric iodide bv work-
ing at low temperatures failed. Hydriodic acid, liquefied
at a low temperature on cupric chloride, gives rise at
once to a mixture of cuprous iodide and free iodine. The
iodine appears at the commencement of the reaction, and
is easily separated either by solution or sublimation. .\

new method of analysis of iodides is given.—.A. studv of
the alloys of cobalt and tin : K. Ducelliez. The method
of isolation and the properties of the alloy CoSn are de-
scribed.—A molybdo-uranic combination : Andr^ Lancien.
The precipitate formed by the interaction of ammonium
molybdate and uranyl nitrate has the composition of uranyl
molybdate, CO^MoO,.—Lupeol : E. Jungfleisch and H.
Leroux. A comparison of the properties of the alcohol
lupeol, isolated from different samples of gutta-percha.

—

The action of some esters of the a-iodo-fatty acids on the
iodide of magnesium phenylamine and magnesium ortho-
toluidine iodide : F. Bodroux and F. Taboury.—The
origin of the deposits of colouring matter in red wines :

.\. Trillat. The deposit is caused by the formation of an
insoluble compound of the red colouring matter with
acetaldehyde. In the absence of the aldehyde the red
substance is not affected by the oxygen of the air.—The
synthesis of an aldehyde possessing the odour of violets,

cyclo-lemonylidene-propenol : Ph. Barbier. Lemonal and
propionic aldehyde are condensed by dilute soda in weak
alcoholic solution. The resulting aldehyde is treated with
60 per cent, sulphuric acid. Two aldehydes result, both
possessing an intense odour of fresh violets, and superior
to that of ionone. These have the drawback of oxidising
very rapidly by exposure to air, and losing their smell in

consequence.—The phenomena of coloration of brown
bread : Gabriel Bertrand and W. Mutermilch.—
Observations on the primordial leaves of various species

of the genus Achillea : L^on Dufour.—The fungus-
cultivating ants of Madagascar : H. Jumelle and
H. Perrier de la Bathe.—.Some variations observed in

the rose : Lucien Daniel.—The morphological value of the

spines of coral : Louis Roule.—The persistence of the

trocophore in a Hesionian : C. Viguier.—Some new ideas

on the white bearded gibbon, Ilylobatcs hucogenys : Louis
Boutan.—A general table of the encephalic weights as a

function of the body weight : Louis Lapicque.—The
association of unicellular alg.'e with Sarcophyttim
mycetoides : Ch. Gravier.—The measurement of the

pulmonary field and its activity : Gabriel Arthaud.—The
physiological action of some colouring matters and their

urinary excretion : Jean Gautrelet and Henri Gravellat.

—The relation between oceanic whirlpools and volcanoes :

E. A. Martel.
New South Wales.

Linnean Sciciety. March 27.—Annual gene'.il meeting.—Mr.
Thomas Steel, president, in the chair.—Presidential

address : Some questions in terrestrial physics : T. Steel.

The first section was devoted to a discussion of radium
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and the earth's internal heat, the nature of radium and

the phenomena accompanying its disintegration being de-

scribed. The consequences of the acceptance of the theory

that the present internal heat of the earth is due to radium
contained in the crust were detailed, and the immense
importance of the theory in connection with the problems

of geological time fully considered. The concluding portion

consisted of a consideration of the question of the influence

on climate of possible variations in the composition of the

atmosphere, more especially with regard to its carbon

dioxide content. The manner in which climate is in-

fluenced by the amount of this substance in the air was
clearly described, and the causes leading up to its removal

or replacement were discussed. Consideration was also

given to the possibility of climate being influenced by the

earth's internal heat. The address concluded with a brief

account of some of the proofs of the former glaciation of

the earth's surface to regions well within the tropics, and
with the possible explanation of this phenomenon by muta-
tions in climate caused by variations in the carbon dioxide

in the atmosphere.—Ordinary monthly meeting, Mr.

A. H. S. Lucas, president, in the chair.—Decapod
Crustacea from Norfolk Island : the late F. E. Grant and
Allan R. McCiilloch.—Descriptions of Australian Micro-

lepidoptera, part xix., Plutellidje : E. Meyrick. In the
" Handbook of British Lepidoptera," the family Plutellidaj

was regarded as comprising the three groups Yponomeuta,
Glyphipteryx, and IMutella. In the present paper, not

without due consideration, the family receives a more ex-

tended application so as to include, in addition, Gracilaria

and Zelleria, formerly included in the Tineidas.

April 24.—Mr. A. H. S. Lucas, president, in the chair.

—Descriptions of new or little-known Desmids found in

New South Wales : G. I. Playfair. Dr. Otto Nordstedt

has recorded nine species from the Blue Mountains, and

Dr. M. Raciborski seventy-seven species from Centennial

Park, Sydney, the papers of these two writers represent-

ing the only published contributions to a knowledge of

New South Wales Desmids available at present. The
material studied by the author represents about 350 species,

of which 230 have been identified as forms not restricted

to New South Wales, fifty require further investigation,

and seventy are treated and figured in the present

paper, of which fiftv are regarded as previously un-
described.—Revision of the Thynnidje (Hymenoptera),

part i. : Rowland E. Turner. The present paper, part i.,

treats of the subfamilies Diamminae and Thynninje, the

former comprising only one genus, Diamma, represented

by a single species, and the latter seven genera and two
subgenera, represented by 102 species, of which forty-six

are described as new.—Contributions to a knowledge of

Australian Foraminifera, part ii. : E. J. Goddard and
H. I. Jensen. The material described in this and previous

papers has been obtained from localities sufficiently far

removed from one another to enable the authors to make
deductions regarding the distribution of Foraminifera in

Australian waters, and also to discuss the probable con-

ditions of climate and deposition at the time the Table
Cape beds were laid down.

Calcutta.
Asiatic Society of Bengal, May I.—An abnormal branch of

the mango {Maiigijcra indica, Linn.) : I. H. Burkill and
G. Chunder Bose. A young grafted mango bore two
abnormal branches, which were leafy along one side, but
flowering along the other. The internal anatomy of the

larger branch was studied, and it was ascertained that the

xylem was much more developed on the leafy than on the
flowering side.—Note on the Shahin falcons (Falco
peregrinalor and F. barhanis) : Lieut. -Colonel D. C.
Phillott. Their habits, breeding, employment in falconry,

and Eastern names.—Note on the red-headed merlin
(j^ salon chiquera) : Lieut.-Colonel D. C. Phillott. Its

breeding, habits, and use in falconry.—Magnetic induction
in spheroids : D. N. Mallick. This paper deals with the

problem of magnetic induction in a magnetic substance in

the form of a prolate spheroid, due to a current circulating
in a wire wrapped round it along a part of its length.

—

The fats of Garcinia species : D. Hooper. The author
enumerates four species of Garcinia the seeds of which
are known to yield fixed oils, employed for lighting, edible,
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and medicinal purposes. Two of these have been examined
by the author, who confirms the analysis of Heise in show-
ing that the fat of G. indica consists chiefly of oleodistearin,

and from an examination of gamboge butter, the semi-
solid fat of G. MoicUa, its constitution is shown to be
that of stearo-diolein.

DIARY OF SOCIETIES.
THURSDAY, July 4.

Chbuical Societv, al S.30.—/.vcNltroso and Nilrodimethyldihydroresnr-
cin : P. Haas—The Siructure of Carboniiim S.ilts : F. Baker.-Studies
of Dynamic Isomerism, I>jrt VI.. The Influence of Impurities 011 ihe
Mutarolation of Nittocamphor : T. M. Lowry and K. H. Magson.—
The Relation between Absorption Spectra and Chemical Conslilutibn,
Part Vlll., The Phenyl Hydrazones and Osazonei of a-Diketone> :

E. C. C. Balv. W. B. Tuck, E. G. Marsden, and M. Gazdar.—Perman
ganic Acid : M. M. P. Muir.

Association of Economic Biologists (Imperial Institute), at

11.30 a.m.—Some Notes on Ticks: C. Warburton.

—

\ Remedy for the
Spruce-gall and Larch-blight Diseases: E. R. Burdon.— Demonstration
in the Public Galleries of the Imperial institute by Mr. W. G. Freeman,
the Superintendent of the Colonial Collections.—Al 2 p.m.—A Noie on
the Cecidomvids or Gall-midges ; W. E. Collinge.—The -American
Gooseberry-mildew, and the Pioposed 1-egislalive Measures: E. S.
Salmon.—The Bionomics of the Calypterate Muscida;, and their Eco-
nomic Significance: C. Gordon Hewitt.

PR!DA Y, July 5.

Geologists' Association, at 8.—The Geology of the Appleby District,

Westmorland : Dr. J. E. Marr, F.R.S.
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THURSDAY, JULY 11,, 1907.

TUE WOLLEY COLLECTION OF BIRDS-
EC, OS.

Oothcca WoUcyana, an illustrated Catalogue of the

Collection of Birds' Eggs formed by the late John
Wolley, jun. Edited from the original notes by

Alfred Newton. Part iv. , Alcse—Anseres; with

supplement and appendix, map, and three plates.

(London ; R. H. Porter, 1907.) Price 255. net.

THE recent death of Prof. .Mfred Newton attaches

a melancholy interest to this work, which, though

not of a strictly scientific nature, may, in some re-

spects, be regarded as the magnum opus of the editor

and joint author; whilst his friends should at least

take comfort in the reflection that he was spared long

enough to complete it. The publication was com-
menced in 1S64, when part i. was issued; then sus-

pended for a period of thirty-eight j'ears, and recom-

menced in 1902, when part ii. completed the first

volume. Part iii. appeared in 1905, and, together with

the present issue, constitutes the second volume.

Part iv. includes the divers, grebes, shearwaters,

SiC, and also the herons, but the most important

entries relate to the swans, geese, and ducks, in which

John Wolley took an especial interest on account of

the difficulty of obtaining properly identified eggs of

these birds. There is also a supplement and appen-

di.\, the latter containing the publications of Wolley

on natural history other than those included in the

text of the " Ootheca," such as papers on mammals,
reptiles, batrachians, and especially on insects. The
supplement is occupied with corrections, omissions,

and additions; the names of species not before in-

cluded being in thick type. These latter are fairly

numerous, and serve to bring the work up to date,

especially in those cases where the earlier collectors

had been unable to discover authentic eggs. There are

also some corrections in nomenclature, especially in

the case of the owls, some half-dozen of which re-

ceive different names, whether of genus or of species.

This reminds us of the protest of the late Dr. Bree

against the generic divisions of the owls. He was
writing of the Ural owl, which, by the way, is one

of the new species recorded, the editor having re-

ceived an egg from the Lower Danube, taken in

1866 ; subsequently he obtained two from Finland, as

recently as 1905. Again referring to the subject of

nomenclature, the editor deplores the necessity for

changing the name of Falco sacer into that of F.

cherrug. But Rip van Winkle rubs his eyes when he

finds his old friend Aquila imperialis become succes-

sively .1. mogilnik and .4. heliaca, and is very much
disposed to ask, "What next?"

Since the " Ootheca Wolleyana " is now completed,

we may take a retrospective view of the entire work.

The editor disclaims for it any special scientific value,

and remarks that

" there is no need to observe too strictly the

technicalities of science. The arrangement (I

will not call it classification) of the species named
is one of them. The ideal taxonomy of birds is beyond
the range of my vision."
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Thus he only deals with genera and species,

and does not further classify under families

and orders. It is obvious that in all works
uii natural history, authors are bound to adopt
some kind of sequence. Even the alphabetical plan
used in the index is not absolutely free from diffi-

culties, since such are the changes in genera that

unless one knows the name likely to have been
adopted, the search is apt to be troublesome. But
this is a minor matter, for the whole subject of the

classification of birds is very much in the condition of

the British army at the present lime, vizT, as we are

told. " in the melting-pot." .Are the .\ccipitres or the

Passeres ultimately to have precedence?

The scope and object of the work are, however, of

much more importance than any questions of classi-

fication, and, since it relates to discoveries made
chiefly about the middle of the nineteenth century,

the present generation of ornithologists might natur-

ally ask for information on these points. The answer
would be that it is an illustrated catalogue contain-

ing details of the most authentic and probably one of

the largest collections of European and Palasarctic

birds' eggs that ever was made. Practically there are

two authors, since the contributions of the

editor equal, if they do not exceed, the ex-

tracts from the writings of Wolley himself.

John Wolley died in 1859, at the early age of

thirty-six, and shortly before his death he requested

that his collection of birds' eggs should be handed
over to his friend and companion, .Mfred Newton, who
likewise became his literary executor. The " Ootheca
Wolleyana " is therefore justly dedicated to the Rev.

John Wolley, of Beeston, Notts (long since deceased),
" as an acknowledgment of his generosity in fulfilling

the last wishes of his son." The sources for the com-
pilation of the catalogue are letters to friends, frag-

mentary diaries, and, above all, his " egg-book." In

bringing their joint contributions into notice, the

editor's method has been to print the observations of

Wolley in full-si/ed type, whilst the editorial explan-

ations, including references to specimens obtained

since 1S59, are in small type.

It should be understood that there are practically

two collections, since the collection originally formed

by .'\lfred and Edward Newton in partnership has

been incorporated with the Wolley collection, and in-

creased by subsequent additions. For a few years

after his friend's decease, the editor maintained a

connection with some of his principal collectors in

Lapland, and thus continued the work which com-

menced in 1853. Moreover, the original collection

was confined to European species, but the editor has

chosen to extend its limits to those of the western

half of the Palaearctic region. Some idea of the mag-
nitude of the catalogue may be gathered from the

fact that there are, inclusive of those in the supple-

ment, 6076 entries or sections, consisting of one or

more eggs, to which a special history is attached.

The number of eggs in each entry ranges from one

to some twentv or thirty in the case of birds breeding

in colonies. The average may be a little over four,

which would give a total of about 25,000 eggs. This

M
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is only a rough calculation, and may be wide ot the

mark. The number of species listed is approximately

650. Two samples of entries, slightly modified, are

given :—
(i) Falco Gyrfalco, Linnaeus. .Sect. 192. Four.

West Finmark, May 7, 1854. "J. W. ipse."

{2) Tringa subarquata, (Guldenstadt). Sect. 6065.

One. Kotelny Island, New Siberian Group, June 11,

1902.

It might perhaps be objected that the collection con-

tains too many duplicates, and this redundance re-

ceives illustration, for instance, in the case of

Buffon's skua. The first egg of this species was ob-

tained by Wolley himself near the sources of the

Tana on June 20, 1857, both birds being shot, and

very few additional specimens were obtained during

his lifetime. But from i860 to 1862, the latter being

the great lemming-year, the number of entries,

mostly of pairs, occupies about nine pages of the

catalogue. The fact is that Wolley had originated a

movement which could not be stopped, and his col-

lectors, having been once put on the right track, went

on collecting mechanically, as it were, and without

remorse. The same thing occurred in the case of the

waxwing and some other species, the eg.gs of which

were previously unknown, or at least unauthenticated.

It must not, however, be supposed that the

" Ootheca Wolleyana " is a mere list of eggs, .for

the notes, whether of author or editor, are copious,

and both interesting and valuable, not only to col-

lectors, but to ornithologists in general. The above

calculations may serve to give some idea of the

labour involved in preparing for the press this im-

mense mass of material—a labour of love, in the words

of the editor, since he regards the catalogue as largely

a record of ancient friendship. Its freedom from

typographical errors is remarkable, considering the

constant change of type, and the number of technical

names. Nor is the editor dismayed by the length of

time which has elapsed since its commencement, con-

sidering that the delay has not been without its

advantages, as specimens unattainable in Wolley's

lifetime, and for long after his death, have been

acquired, and are recorded, some in the body of the

work and others in the supplement. It should also

be remembered that the joint collection, of which this

is the catalogue, has been given to the University of

Cambridge, " in whose museum of zoology," Prof.

Newton trusts, " it may long continue."

The primary object of the " Ootheca " is to record

the labours of the naturalist whose name it bears, and

in further fulfilment of this duty a most interesting

memoir of John Wolley is added (part ii., pp. ix-

xxxix) by way of introduction to vol. i. There is a

good likeness of him, based on a photograph taken

about a year before his death. In that likeness we
recognise the calm determination which was so char-

acteristic of a man who, in the words of Hewitson,
" had become as familiar with the king of birds as

others are with crows and magpies." That was in

what we may call the heroic stage of his career, when
he was equally prepared to scale a precipice after an

eagle or to swim out to an osprey's nest in the
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coldest of water. Four years afterwards the birds'-

nester of 1849 had made no inconsiderable progress in

the study of natural history, and thus, after the

example of Linnjeus, as also pointed out by Hewit-
son, he wended his way into Central Lapland, and
laid the foundation of a series of campaigns which
have made his memory famous in the annals of

oology. It is not so much the hardships which he
endured in the quest of eggs, though these were suffi-

ciently severe, as his powers of endurance through

three winters in Lapland that astonish us. Perhaps

it was this mode of life, in conjunction with his re-

markable indifference to ordinary comforts, which

was partly the cause of his early death, before he had
time fully to work out the results of his great experi-

ence. In 1858, together with the editor, he undertook

a pious pilgrimage to the last breedingj-place of the

great auk on Eldey, in Iceland. .An abstract by the

editor of Wolley's researches in Iceland respecting

the great auk appeared in the third volume of the

Ibis. The same year he became one of the original

members of the British Ornithologists' L^nion, and
contributed two classical papers to the first volume of

its journal. His death, in 1859, created the first

vacancy in its ranks, and it is the opinion of all

who knew him that, had he been spared, he

would have taken a high place amongst the leading

naturalists of the second half of the nineteenth

century.

As regards the collection, that portion formed by

Wolley dates from the early 'forties, when he w^as a

boy at Eton, sometimes occupied in chasing dab-

chicks on the Thames. The portion formed by the

Newtons was commenced probably somewhat later,

and continued at intervals almost to the present time.

Whilst residing at Elveden, they enjoyed great ad-

vantages for working some of the best districts of

East -Anglia, and were not slow to profit by their

opportunities. \\'hen Wolley went to Cambridge in

1843. the fens afforded very good hunting-ground,

though harriers were getting scarce even then. That

paradise of birds, Whittlesea Mere, was still intact,

not being drained until 1850. He succeeded in ob-

taining eggs of all three species of harrier, though

none apparentlv of his own taking. The other rarities

of the fens, such as the grasshopper-warbler, Savi's

warbler, bearded tit, &c., likewise great numbers of

spotted crake and water rail, he obtained second-

hand, sometimes through " Plover George " (Harvey

of Baits-bight), whom he always distrusted.

It would lengthen this notice unduly if \ve were

disposed to enter into any detail as to the eggs ob-

tained during his famous Sutherland campaign in

1849. He succeeded in proving that it is the grey-lag

goose, and not the bean goose, which breeds in the

north of Scotland, whilst his success amongst the

eagles was duly recorded by Hewitson, whose third

edition was greatly enriched by Wolley's results, both

in Scotland and in Lapland. The editor of the

" Ootheca " in many cases reproduces these extracts

from \\'olIey's letters to Hewitson, or substitutes for

them the original notes from the egg-book, occa-

sionally including passages which had been omitted.
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Thus, apropos of the pintail, Wolley expresses his

feelings on the identification of eggs :

—

" In common with some other ornithologists I had
long been almost in a state of desperation about several

of the ducks—about most of those, in fact, which do
not, occasionally at least, breed in Great Britain.

Many a collector could produce Ike eggs of what ducks
you please at a moment's notice, hut feiv, very jeiv,

could give any kind of satisfactory account of them."

[That portion of the extract italicised was omitted by

Hewitson.]

The fact is that a crisis was impending in the

history of Wolley 's collection. We gather from an

inspection of the catalogue that many of the rarer

eggs had been supplied, for the most part in single

specimens, by dealers from abroad. It must in justice

be said of M. Favrier, of Tangier, where Wolley paid

a visit about 1845, that eggs of rare birds supplied

by him were afterwards proved to be genuine on com-
parison with well-identified eggs obtained by Tris-

tram's Algerian party in 1857. Subsequently to this

date Wolley was enabled to supply deficiencies in his

collection from the above source, partly by gifts and
partly through exchange. But the problem of the

nidification of birds breeding- in the north of Europe
he determined to solve for himself, and, as we have

seen, the cream of his results went to swell the plates

and pages of the third edition of " Hewitson." Those
who wish to know more of this subject must consult

the pages of the " Ootheca," and if we venture to

deal with any particular group, by way of illustra-

tion, the Limicolae perhaps will suit our purpose as well

as any other, and a partial extract' here and there

must suffice. Ex uno disce omnes. Wolley's psean

of delight in fully identifying the eges of jack-snipe

may be quoted, partly for the purpose of illustrating

his methods in Lapland.

" The next morning I went to Kharto-uoma
with a good strength of beaters. I kept them
as well as I could in line, myself in the
middle. . . . Whenever a bird was put off its nest
the man who saw it was to pass on the word, and
the whole line was to stand, whilst I went to examine
the eggs."

At length the expected signal was given, a nest

had been discovered, and the sight of the eggs
as they lay untouched raised his expectations to the

highest pitch, until he succeeded in shooting " a true

jack-snipe, the undoubted parent of the nest of eggs."
.Another most important find were the eggs of the

spotted redshank, and these ultimately in considerable

numbers, quite close to Muoniovara, his Lapland

home. The editor doubts whether any ornithologist

previous to this had ever seen a genuine specimen.

Three picked eggs of this species were selected for

figuring in the third edition of " Hewitson,"
and the editor expresses his regret that the pre-

sent condition of these eggs in the collection

would not justify him in figuring additional

specimens. .Another rare egg of this group
is that of the bar-tailed godwit. A nest of four was
obtained in Kittila, June 12, 1854, in time .for Hewit-

son to figure two of them ; the entire clutch is still in

the collection. In 1858 and subsequently, some more

NO. 1967, VOL. 76J

complete clutches were secured, but on the whole it

is probable that the bulk of these birds breed more
to the eastward, as none came under Wolley's special

notice. Hence eggs with " Puna Kuovi " in Wolley's
handwriting are not to be found in many collections.

Probably all the species of the Limicolas which breed in

Central Lapland were procured with their eggs, but

there still remained species the nesting-places of which
lie east of the White Sea, such as the grey plover, the

little stint, the sanderling, the knot, and the curlew-

sandpiper, the eggs of which were not added to his

spoils. Their discovery is duly recorded in the
" Ootheca " supplement, years after Wolley's death,

and the melancholy reflection prevails that in this

direction there is nothing more to be done.

In the supplement the editor, apropos of specimens

of knot and curlew-sandpiper from the New Siberian

group found in 1902 and added to the collection in

1905, directs attention to an article in the Ibis for

1904 by Mr. Dresser. This is a translation in ab-

stract of Dr. Walter's researches in the Taimyr
peninsula, where the translator observes that

" Dr. Walter succeeded in taking eggs and young in

down of the sanderling (Calidris arenaria), curlew-
sandpiper (Tringa subarquata), and knot (Tringa
canutus), the eggs of the last being especially valu-

able, as they are the first well-authenticated specimens
yet obtained."

We presume that he is referring to eggs laid

in the free state, as the editor claims to have the

ege: of the knot laid in the late Lord Lilford's aviary.

There are not many illustrations in part iv., but

the work as a whole is sufficiently illustrated, especially

part i. These illustrations are mainly of two kinds

—

figures principally of eggs, and lithographic landscapes.

The plates of the eggs of raptorial birds by Balcombe

are very successful. There are three plates devoted to

eggs of the golden eagle, every one of which has a

history, mainly Scotch eggs, though some came from

Lapland. Nor are these all of Wolley's own taking,

since both .Alfred and Edward Newton personally

shared in some of the .'Vrgyllshire captures. In the

delineation of the eggs of the Passerines, the artist

has perhaps not been quite so successful.

" Of all Mr. Wolley's discoveries," observes the

editor, " the one with which his name will be es-

pecially perpetuated is his unveilinir the mystery that

had hitherto surrounded the breeding habits of the

waxwing."

These eggs were not obtained in time for the third

edition of " Hewitson," but were figured in the Ibis for

1861 "as Mr. Hewitson only could depict them."

In the " Ootheca " an entire plate is devoted

to eggs of the waxwing, which exhibit a

fair amount of variety, but the figures do

not compare favourably with those in the Ibis.

One other group of eggs should be mentioned, viz.,

the double portraits of the seven eggs of the great auk

contained in the collection, so well executed by

Gronvold. The details regarding these eggs occupy

about twenty pages of the catalogue, and it may
interest persons who are prepared to give a high

price to learn that Wolley's first great auk's egg.

obtained on December 12, 1846, from Mr. D. Barclay
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Bevan, cost him no more than 2%s. The lithographic

landscapes, especially numerous in vol. i., add greatly

to the interest of this work. There are two very

spirited sketches by Wolf of eagles' nests in Argyll-

shire, drawn to illustrate the locality previously men-
tioned, but the majority of these landscapes depict

scenes in Lapland rendered more or less famous in

connection with Wolley's exploits. The old Lapp altar

near Muoniovara, the osprey's nest on the top of a

.Scotch fir on the Norwegian side of the watershed,

and the great crane marsh, all three from original

sketches by the editor, are examples of these land-

scapes. But perhaps the most interesting of all

—

certainly the most poetic—is the picture of the hooper
asleep on her nest on an islet in the Patsjoki, at mid-
night, June 17-18, 1S55; this is based on a faint sketch

made by Wolley on the spot, and most skilfully inter-

prt-ted by Mr. Jury, .-\gain (Table O), there is a
truly Lapland scene, where the facile golden-eye is

about to deposit an egg in a tyXla, fastened to a fir-

tree, for the benefit of the wily native. A map of the

country between the Gulf of Bothnia and the Arctic

Ocean is added. Muoniovara occupies a fairl}' central

position, and the district more especially exploited is

comprised within the upper basins of the Muonio Elv
and the Ounas Joki—a stretch of about 150 miles

from S.E. to N.VV. There is something very musical
in the sound of many of the Finnish place-names.
Those more especially associated with the great
" finds " may be observed in considerable numbers in

the central area of the map, and collectors who possess

marked eggs from Lapland cannot fail to be interested

in the topography of the district.

It is not easy to give anything like a synoptic view
of a work which appears in the form of a catalogue,

so that its general character can only be inferred from
such extracts as we have ventured to make. There
is abundance of oological lore, relating to a period

when great discoveries vtere being made, and this

matter has been carefully sifted by an editor whose
critical acumen and extensive knowledge are well
known. The work, therefore, cannot fail to be a
valuable repertory of facts, and we are bound to admit
that in the " Ootheca Wolleyana " the veteran ornith-

ologist of Cambridge, whilst adding largely to the
store of information originally acquired by Wolley,
has raised a worthy monument to the memory of his

long-lost friend, and we can only express our deep
regret that since its completion Prof. Newton has
likewise joined the majority. W. H. H.

INDIAN MALACOLOGY.
Land and Freshwater MoUusca of India, <S^•c. By

Lieut.-Col. H. H. Godwin-Austen. Supplementary
to Messrs. Theobold and Hanley's " Conchologia
Indica." Vol. ii., part x. Pp. 147-238; plates

ci-cxvii. (London : Taylor and Francis, 1907.)

TT is just nineteen years since the first six parts
^ (1882-1888) of this work were noticed in these

pages (N.^TURE, July 5, 1888, pp. 217-218), and the

author is now the sole active survivor of the cele-

brated band of Indian malacologists that included
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Theobald, the Nevills, Stoliczka, Benson, Beddome,
and the two Blan fords. One by one they have nearly

all gone from us (Dr. W. T. Blanford's demise is still

fresh in our memories), leaving, alas, no successors

in the field of their labours.

This but adds to our hope that Col. Godwin-Austen
may long be spared to carry on the work he has

begun, but, so wide is the field, can never expect

to complete, especially since of late it has been only

now and then he has been able to find time for the

examination of material that has come to hand. As

a consequence, seven years have elapsed since the

appearance of the preceding part of the work before

us.

The present number is on a line with its prede-

cessors, and like them shows no arrangement of sub-

ject, the various notes being presumably placed in

the order in which they were written, and conse-

quentlv deal alternately with the two families

Zonitidae and Endodontidae, to which alone the

materials treated belong.

In the former family we find one new subgenus,

Dalingia, and two new genera, Sarika and Staffordia,

established ; while the author transfers Austenia,

Girasia, and Cryptosoma from the Helicarioninae to

the Macrochlamyinse, and places Leptodontaria and

Ibycus in the Durgellinae. He further digresses ad-

visedly to discuss the anatomy of three Japanese

species, which have been referred to Macrochlamys,

but vi-hich he shows must be removed, one to a new

subgenus, Petalochlamys, and the other two to

Lamproc3'stis.

The most interesting and aberrant member of the

family is Stoliczka 's genus Sophina, concerning which

our author has much of interest to say.

To the family Endodontidas, which is chiefly an

Australasian group, three Indian representatives are

referred, namely, Thysanota, Philalanka, and Sykesia,

and a new subfamily, Thysanotins, is created for

their reception.

The wonderful similarity of these animals to

Corilla (a Ceylon genus) and Plectopylis is dwelt on,

but Stoliczka 's idea that the latter was related to

Clausilia is rejected.

To the Thysanotinae may also possibly belong the

new genus Rahula, to which the Hdix macropleiiris,

Benson, with other species, some new, is referred.

.Among suggestions as to topographical distribution

is the hint that the fauna of the Bhutan Himalayas

may possibly be rather related to that of western

China than to that of India.

At the same time, the author is inclined to consider

the eastern Himalayas as the centre of dispersal of

the genus Macrochlamys, and points to the geo-

logical evidence as tending to show that from Sikkim

eastward up to the margin of the present plains was

an old land area probably coeval with that of penin-l

sular India, and once connected with it across what

is now the delta of the Ganges. The south-eastern

limit of the range of the genus appears to be about

Tenasserim.

So far as the Gangetic valley is concerned, there

has been a natural transport southward by flood-waters

i
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of the mollusca inhabiting the mountain country, and

the molluscan fauna of the great delta of the Ganges

and Brahmaputra had its origin in the Himalayan

slopes, although they have occupied their present

quarters for sufficiently long a period to become speci-

fically distinct. (BV)=.

WATER AND THE PUBLIC HEALTH.
(i) The Value of Pure Water. By George C.

Whipple. Pp. viii + 84. (New York: John Wiley

and Sons; London: Chapman and Hall, Ltd.,

1907.) Price 4^. 6d. net.

{2) Tlie Bacteriological Examination of Water .Sup-

plies. By Dr. William G. Savage. Pp. .xvi + 2g7.

(London : H. K. Lewis, 1906.) Price 6s. 6d. net,

(1) T^HIS little book is planned on novel lines and
J- deserves recognition. An extract will best

ser\-e to define its scope.

" Given two water sources equally available to a

city for purposes of supply, both safe to drink, but

one high coloured and soft, the other colourless and
hard—which is the better selection ? A water-works
plant is to be appraised : structurally the system is a

good one, but the quality of the water is unsatisfac-

tory because of its excessive colour or turbidity—how
much should be deducted from the value of

the works because of the bad quality of the

water? The water-works owned by a private

company are to be purchased by the city

;

the city has a high typhoid fever death-rate, due
unquestionably to the water supply—how much less

should the city pay because of that fact? A city is

using turbid river water—how much can it afford to

pay "to filter it? A city is using a water so heavily

laden with Anabaena that it is nauseous to drink

—

how much can the city afford to pay to procure a new
supply? "

An attempt is made from available data to

establish formulae which may be employed to cal-

culate the allowable depreciation due to sanitary

quality, physical characteristics (colour, odour, &c.),

hardness, &c., of a water supply.

The following example is a calculation in the

case of typhoid fever. The financial loss to the com-

munity for each death from typhoid fever is assumed

from various data to be equal to 10,000 dollars. A
proportion of the death-rate is due to the disease

transmitted by means (shell-fish, flies, &c.) other than

water. Assuming that all typhoid in excess of N is

due to the water supply, that the daily consumption

of water is 100 gallons per capita, and that T is the

total typhoid death-rate per 100,000, then (T-N)

10,000 = loss to the community in dollars for

365x100x100,000 gallons of water, or

D = <I^?"^5?=275(T-N),
365

where D stands for the loss in dollars per

million gallons of water used. The author is

quite alive to the fact that local and other

conditions must modify his conclusions, and recog-

nises that more data are required before finality is

reached in the elaboration of the formula. The

book is suggestive and stimulating reading, the
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various tables add to its value, and we heartily com-
mend it to the sanitarian and water engineer.

(2) This book by Dr. Savage, who has made many
important contributions to the subject on which he

writes, gives an admirable survey of the present posi-

tion of the bacteriology of water supplies. Succes-

sive chapters deal with the bacterial content of waters

and the influences affecting it, excreta, sewage, and
soil in relation to the bacteriological examination,

the characters of the intestinal bacteria, bacterial

evidences of pollution, and full details of the methods
emploj'ed in the bacteriological examination of water.

The chapter on the interpretation of results is par-

ticularly to be recommended. A full bibliography is

appended. The medical officer of health, the analyst,

and the bacteriologist will find this book a trust-

worthy and useful guide. R. T. Hewlett.

THREE M.iTHEMATICAL TRACTS.

Quadratic Forms and their Classification by Means
of Invariant Factors. By Prof. T. J. I 'A. Brom-
wich, F.R.S. Pp. viii+ioo. (Cambridge: The
University Press, 1906.) Price 3s. 6d. net.

The .ixioms of Projective Geometry. By Dr. A. N.

Whitehead, F.R.S. Pp. viii + 64. (Cambridge:

The University Press, 1906.) Price 2S. 6d.

The .Axioms of Descriptive Geometry. By Dr. A. N.

Whitehead, F.R.S. Pp. viii + 74. (Cambridge:

The LTniversity Press, 1907.) Price 2S. 6d.

THESE are Nos. 3, 4, and 5 of the Cambridge
Tracts in Mathematics and Mathematical Physics,

which are intended to help students by providing

them with brief and readable introductions to mathe-

matical theories which are important in themselves,

and yet for various reasons do not appear in the

ordinary text-books. U they serve their purpose they

will induce their readers to follow up the paths they

indicate, and try to explore still further the mazy

garden of the mathematical muse.

The present state of the theory of quadratic forms

illustrates very well how much interest there may be

in the particular cases of a problem which, in its

so-called " general form," has a trite and familiar

solution. To put the matter into a geometrical

shape ; when there are four homogeneous variables,

let S = o, T = o be the equations of two quadratic

surfaces; then in general the family S + \T= o will

have a common self-conjugate tetrahedron, and by

taking this as a tetrahedron of reference, S and T
assume a well-known standard form. But there are

thirteen other cases to consider, for each of which

there is a distinct reduced form of S + xT; for

instance, if S and T intersect in a cuspidal quartic,

the reduced form is

2(A + a).ij + 2yz + />{>^ + <J)=- + 1-(A + 'i')'--

If we consider the small oscillations of a dynamical

svstem with four degrees of freedom, we are con-

fronted by precisely the same analytical problem of

reduction; the algebraical classification is the same,

but certain cases are ruled out by the condition that
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the kinetic energy of the system is necessarily posi-

tive; still more, if the potential energy is a true

minimum.
Prof. Bromwich has given an excellent account of

the analytical theory, with various geometrical and

dynamical illustrations, and he has added a very

useful bibliography. As he has pointed out himself,

he has selected Kronecker's method of proof of the

invariance of the factors of the discriminant of

S + ^T; and he has made no reference to the specially

arithmetical form of the problem, where the coeffici-

ents of the forms are integers, and the equations of

transformation have to be unitary and integral. For

this, the student will consult Frobenius, Hensel, and

H. J. Smith, whose memoirs, of course. Prof. Brom-

wich includes in his list of references.

Dr. Whitehead's chapters deal with a subject

which, on the one hand, is more ancient than that

of Prof. Bromwich, but, on the other, has changed

its aspect recently in a much rnore remarkable way.

Dr. Whitehead is one of the company of sappers who
are reducing all the mathematical part of geometry

to a system of abstract logic applied to a minimum
number of undefinable entities, connected by a mini-

mum number of undefinable relations. Put in this

bald way, their work seems purely destructive and

hateful, but in reality it is not so. In the tract on

projective geometry it is shown how, with the help

of Dedekind's axiom, and those of order, it is possible

to make rigorous von Staudt's proof that all the

points on a line are either reached by harmonic con-

structions starting from three given points, or de-

finable as limiting points of a set of such points.

This leads to definitions of numerical cross-ratios

and of numerical homogeneous coordinates which arc

independent of any theory of distance or measure-

ment, a very remarkable and far-reaching result. It

is very encouraging to find that the magnificent

genius of von Staudt is gradually gaining the recog-

nition that it deserves ; the interval between him and

his predecessors is at least as great as that between

Apollonius and Steiner.

By " descriptive " geometry Dr. Whitehead means

"any geometry in which two straight lines in a

plane do npt necessarily intersect." Besides the dis-

cussion of preliminary axioms and definitions, his

second tract falls into two principal parts ; the first

deals with the problem of enlarging a descriptive

space into a projective space (the simplest example

is that of adjoining the plane at infinity to Euclidean

space), the second with the theory of displacements

and measurement. The latter is based upon what is,

perhaps, the only satisfactory method—^that of Sophus

Lie. The last chapter gives the formulae of metrical

geometry in the shape given to them by Cayley and

Laguerre, so that, neglecting a constant numerical

factor, a distance and an angle are each measured

by the logarithm of a cross-ratio. The cross-ratio,

of course, must be projectivcly defined, otherwise we
should be in a vicious circle, and it is in the avoid-

ance of this circle that the latest perfection of the

theorv consists.

G. B. M.
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OUR BOOK SHELF.
Practical Agricultural Chemistry. By F. D. S.

Robertson. Pp. x + 210. (London: Bailli^re, Tin-

dall and Cox, 1907.) Price 7s. 6</. net.

In his introduction the author tells us that his book
is intended as a course of laboratory practice for the

use of students in agricultural chemistry. How much
time does he suppose such students can give to agri-

cultural chemistry to allow them to deal with subjects

like the valuation of tea and coffee, or the deter-

mination of hop resin and glycerin in beer? To what
class of readers is a paragraph like the follow-

ing of use? " The Bitter Used. This is neces-

sarilv a tedious operation, and for full particulars the

reader is referred to such books upon poisons as de-

scribe the processes of Dragendorff and others. The pre-

pared and concentrated beer is subjected to a series of

extractions with petroleum ether, benzene, chloroform,

and amvl alcohol, each of which is examined in turn."

Even in the more properly agricultural parts of the

book there is little evidence that the author possesses

any working acquaintance with his subject, e.g. the

chapter on the analvsis of soils is the merest skeleton,

possessing small reference to the methods in regular

use, and containing actual errors, such as the attempt

to estimate humus by solution in ammonia without a

preliminary treatment of the soil with acid.

.^gain, in his description of the Reichert-Wollny
process for estimating volatile acids in butter, the

author savs nothing of the ofticial standardisation ot

the dimensions of the apparatus and other details,

which, however, must be followed if figures are to be

obtained comparable with those of other analysts, and
indeed are absolutely essential if the analyst is doing

public work. We cannot recommend Mr. Robertson's

book.

.in Episode of Flatland, or Hoiv a Plane Folk dis-

covered the Third Dimension, to which is added An
Outline of the History of Unaea. By C. H. Hinton.

Pp 181. (London : Swan Sonnenschein and Co., Ltd.

These plane people live on the edge of a disc which

is their world. A third dimension exists only in their

mathematics. Their astronomers find that a catas-

trophe will certainly happen. One cranky philosopher

believes that there is a third dimension, and shows a

scared people how their world may be tilted and the

catastrophe averted. The author's characters act and
make love much like three-dimensional people, and
they talk of a higher dimension just as Mr. Hinton
would himself talk of a fourth dimension. There
never was an allegory, not even that of Bunyan, which
was consistent with itself for one chapter, but Mr.
Hinton 's is more inconsistent with itself than any
other allegory we have seen. J. P-

The Bernese Oherland. Vol. iii. Dent de Morclcs to

the Gemmi. By H. Diibi. Pp. xxiv+136.
(London : T. Fisher Unwin, 1907.) Price los.

This conveniently arranged pocket-book is the most
recent addition to the " Climbers' Guides " edited by
.Sir Martin Conway and the Rev. W. .\. B. Coolidge.

The southern limit of the region described is the

Rhone \'allcy from Martigny to Leuk ; and the

northern is marked by the low passes leading from
the Ormonts-Lessus glen to Kandersteg by the heads
of the Grande Eau, the Sarine, the Simme, and the

|

Kander valleys, which mark it off from the foot- '

hills. The preface of the book directs attention to the

fact that the present is the jubilee year of the forma-

tion of the .'\lpine Club and of the ascents of the

Oldenhorn and the Wildstrubel, and we arc confident

that the increase in the number of climbers during
the last fiftv vears will ensure a wide popularity for

this workmanlike volume of " marching orders."
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for opinions

expressed by his correspondents. Neither can he undertake

to return, or to correspond 7vith the writers of, rejected

manuscripts intended for this or any other part of Nature.
Xo notice is tahen of anonymous communications.]

Layard's Beaked Whale (Mesoplodon layardi, Flower).

On February 17 a Layard's beaked whale was found
stranded on the beach a little south of Zwartkops River,

north of Port Elizabeth, by Joseph G. Crawlurd. The

showing no wearing away or indication of friction. The
small real tooth at the summit of each tusk is sharp, and
not wart-like. Again, though the figure given by Moseley
shows the teeth uniform, and not crossed, it is stated in

the text that their extremities cross. The second illustra-

tion to this article distinctly shows the absence of any
crossing of the tusks. This was ascertained before they
were removed from the jaws. The tusks were firmly

embedded in their sockets.

In Sclater's '* Fauna of South Africa,*' vol. ii., p. 194,
is an illustration of the snout of a Layard's whale with
the lu^Us crossed, and the drawing shows important differ-

^ R ^0 PLODON L » -^ K

I.— Lsyard's Beaked Whale, from a drawing. Engraving pho:ographed by Mr. F. W. Fit director of the Port Elii itth Mu

following morning I dispatched my assistant, Mr. Jas.

Crawford, to inspect the carcase. He brought the tusks

back, when the animal was identified as Layard's beaked
whale. Immediate action was taken, 'with the result that

the skeleton is now mounted in the Port Elizabeth

Museum. As the carcase was partially decomposed when
discovered, it was impossible to save the skin, hut measure-

ments and drawings were taken on the spot, and the

coloration of the s'tcin noted.

So little is known of this whale that the present speci-

men is of considerable importance. The skull, teeth,

breast-bones, the entire skeleton, and other parts have

been photographed from every point of view, while photo-

graphs have also been taken from a sketch, to scale, of

the animal while lying on the beach. Any institutions

requiring copies of these photographs may have them on

application to me if they will defray the expense connected

with their reproduction.

The following are the details :

—

The animal, which was a male, measured 19 feet 2 inches

in length, was entire, and showed no external injury. The
colour of the back was dark brown, inclining to black

on the dorsal surface, gradually merging to brown on the

sides and tail, and becoming whitey-brown or dirty while

on the belly. In Prof. Moseley 's description there is stated

to be a distinct line of demarcation between the black and

the white, but in the specimen under discussion the

blackish of the back gradually merged to brown on the

sides, and dull white on the belly.

The flippers measured 22 inches ; the dorsal fin, which

is situated far back, was 13 inches wide and 11 inches

high ; the tail, 4 feet 6 inches across at extremes ;
and

the intrrval from the point of the beak to the eye was

38 inches, and to the end of the jaw 4 feet. The exposed

portion of the teeth was 11 inches long and 23 inches wide

at the base, becoming slightly narrower towards the tip,

with the conical real tooth at the front of the summit.

This tooth is enamelled and sharply tipped.

In the figure of the skull given by Moseley on p. 157

of "A Naturalist on the Challenger," there are marked
differences when compared with our specimen. Thus the

lower jaw shows an upward bend in front, whilst in oijr

specimen it is straight. The proportion of the slope in

the upper jaw is also dissimilar, w-hilst the teeth show a

kind of wearing-away slope toward the middle portion.

The teeth in our whale are uniform from base to tip.

ences when compared with the photographs of our speci-
men. Inspection of the muzzle proved that this whale was
able to open its mouth from 4J inches to 5 inches at the tip.

The fleshy covering of the upper jaw beneath the teeth
showed no mark or abrasion, indicating that the beak
was opened only so far as the teeth allowed. Moseley

Fig. 2.—Upper views of skull of Lavard's Beaked Whale. From a photo
graph by Mr. F. W. FitzSimons, oirectur of the Poit Ehzabeth .vlu.cum.

states that the hollowing-out of the central part of the

tusks figured by him was caused by the friction of the

snout when the animal opened its mouth. The tusks of

our specimen showed no such sign, and the skin of ihe

beak displayed no indication of coming frequently into

contact with a hard body. Judging from the width of the

NO. 1967, VOL. 7^1
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gullet, this whale does not require to open its mouth verv
wide; as the gullet is only from i| inches to 2 inches in
diameter, it indicates that the food consists of small
morsels. The sharp, enamelled tooth at the summit of the
tusk is probably used for tearing and rending soft-bodied
animals such as cuttle-fishes, and possibly for tearing
aside seaweeds when in search of food.
The tusks are 14 inches in length, 2^ inches wide at

the jaw, i| inches at the summit beneath the conical real
tooth, and from § inch to ^ inch thick. On the back the
blubber was 3 inches thick, and ij inches on the bellv.
The oil was of fine quality, and had great penetrating
power, almost like paraffin. Owing to the advanced state
of decomposition of the viscera, the contents of the
stomach were not examined.
From the foregoing it is evident either that previous

drawings and data in regard to Layard's whale are more
or less inaccurate, or that the present specimen indicates
a new species. The drawings show that the upper lip or
tip of the beak covers the lower lip, while the photographs
mdicate that the upper jaw slightly projects bevond the
lower, the reverse being apparently the case in Sclater's
and Moseley's illustrations. The lips were not hornv but
rather like hardish flesh. The skull is very asymmetrical,
the bulk of the frontal bones inclining from the right to
the left side.

The creature had apparently been injured at some
previous time, as the tongue-bones and two vertebrje
showed signs of having been fractured and repaired. One
of the most remarkable features of this whale is the
small size of the flippers as compared with that of the
body. The backward position of the dorsal fin is also
noticeable. With the exception of those of the skull, the
bones are remarkably light and porous. Those of the
beak are, however, brittle, dense, and hard.

F. \V. FiTzSi.MONS.
Port Elizabeth Museum, May 30.

The Radio-activity of Lead and other Metals.
In the course of some experiments that have been

recently carried out in the physical laborator\- at Toronto
on the natural conductivity of air confined in 'vessels made
of different metals, a wide variation was observed in the
results obtained with different samples of lead. The lowest
conductivity observed with air enclosed bv this metal
corresponded to an average production of 23 ions per c.c.
per second, and the highest to a production of 160 ions
per c.c. per second. The lowest value hitherto recorded
for lead appears to be that quoted by Eve in his paper
in the Phil. Mag. of September, iqo6[ in which he gives
96 ions per c.c. per second as the number he obtained 'xvith
this metal. The sample of lead which exhibited the low-
activity just referred to was a sheet which had been used
as a lining in a case in the laboratory for nearly thirty
years.

With zinc and aluminium receivers it was found that
on the average 15 ions per c.c. were generated per secondm the air which they enclosed.
From measurenients made with the gamma ravs from

radium on the ionisation produced in air confined in a
lead cylinder (0 when unlined. and (2) when lined with
thm sheet aluminium, due allowance being made for
absorption, it was found that the ionisation in a lead
cylinder due to the gamma rays was one-half that obtained
with the excited secondary radiation. On the other hand,
with an aluminium cylinder, the ionisation due to the
secondary radiation was found to be approximately one-
half that produced by the gamma rays. .Assuming these
results to hold for the penetrating 'radiation from the
earth, it follows that on the average 9 ions per c.r. per
second are generated in free air by this radiation. It also
follows that the difference between the natural ionisation
in air obsserved with the aluminium cylinder, viz. 15 ions
per c.c. per second, and that found with the least nrtive
lead, viz. 23 ions per c.c. per second, can be wholly ex-
plamed by differences in the secondary radiation e-xcited in
the two metals. This result, combined with the obser\-ed
differences in the conductivity of air enclosed in vessels
rnade of different samples of lead, goes to show that the
high activity usually obser\'ed with lead is due to the
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presence of active impurities in it, and not to the exist-

ence of any intrinsic activity possessed by the metal. In
this connection it is interesting to note that Elster and
Geitel (Phys. Zeit., November, 1906, and May, 1907) have
recently been able to extract from commercial lead oxide
and a sample of lead an active substance which they
suggest may possibly turn out to be radium F.

In the experiments described above, the measurements
were made with a sensitive quadrant electrometer on air

confined in cylindrical vessels 60 cm. high and 24 cm. in

diameter. J. C. McLesn.^n.
L'niversity of Toronto, June 2;;.

Inheritance and Sex in Abraxas grossulariala.

In February, 1906, in conjunction with the Rev. G. H.
Raynor, I gave a paper to the Zoological Society on the

inheritance of a variety of the moth .Iftra.vai grossulariala
and its relation to sex (Proc. Zool. Soc., 1906, vol. i.,

p. 129). We found that when the var. lacticolor (ftavo-

fasciata) was crossed with the type it behaved as a
Mendelian recessive, disappearing entirely in generation F,.

When two heterozygotes were mated together, var.

lacticolor reappeared, but only in the female sex, roughly
half the females and all the males being typical. When
a heterozygous male was mated with /<ii(ii:olor female, the

variety appeared in both sexes in the offspring, viz. in

about half the males and half the females. When, how-
ever, a lacticolor male so produced was paired with a

heterozygous female, we found that all the males were
typical and all the females lacticolor. This result was
given in our paper with some hesitation, since it was
founded on a rather small number of specimens (29 c?>

II 9), but this year it is amply confirmed. I have reared

116 males and 74 females from six families of this mating,
and every male is typical, every female lacticolor. Mr,
Raynor has also reared equally large numbers with the

same result. From a family of the converse cross, on the

other hand {lacticolor Q x heterozygous r^), I have reared

24 type Q , 22 lacticolor (J, 17 type 9. 18 lacticolor O, a

fair approach to the expected equality in each sex.

I think it may be concluded definitely that in this case

(i) The type is completely dominant.

(2) DR; xDR-- gives 'DDo-l-DR ^•. DRO+RR9.
(3) RJxDR ' aives DRc'-hRo. DRO-i-RO.
(4) DROxRc gives DRcJ. R?.

•(5) ROxR:' gives Re?, R9.
(In [2] above the absence of DD females has not ben-

proved.)

This confirmation of our previous results seems to me •

lend some support to the provisional hypothesis of sex

determination outlined in the paper referred to.

L. DOXC.ASTER.
University of Birmingham, July 2.

THE DOVBLE-DRIFT THEORY OF STAR
MOTIONS.

'X'HE problem of determining- the motion of th<.>

* sun amongst the stars has undergone a great
change in consequence of Prof. J. C. Kapteyn's in-

vestigations, which have recently become known.
These researches indicated that the stars surrounding
us do not form a simple system, but a dual one.

From a discussion of the motions of the stars of

Bradley's catalogue. Prof. Kapteyn demonstrated the

existence of two great streams of stars passing
j

through one another, and found the directions of

motion of these streams relative to tlie sun and to one
,

another. The Bradley stars, numbering about 2600,

are mainly stars visible to the naked eye ; they cover

nearly three-quarters of the celestial sphere, and
throughout the whole of this area Prof. Kapteyn
found the same two streams prevailing, and it seemed
probable that all the stars he examined belonged to

one or other of the two streams.

The investigations with which this article morp
particularly deals are based on the proper motion-

I
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deduced by Prof. Dyson and Mr. Thackeray from
their re-reduction of Groombridge's Catalogue. The
number of stars included is 4200, all confined to a
region within 52° of the North Pole. About 1100
Carrington proper motions were also examined ; these
were all within 9° of the Pole. These two catalogues
contain a large proportion of stars much fainter than
those of Bradley, and enable the inquiry to be ex-
tended as far as magnitude 9-5. The same two
streams are found to prevail among these faint stars,

and it seems a fair conclusion that all the stars down
to at least magnitude 9.5—more than half-a-million

in number—are within the scope of the theory. It

should, however, be remembered that only samples
have been taken, in limited regions of the sky, for

these fainter stars, so that there is a possibility of

unexpected deviations from theory in the at present
unexplored regions.

To indicate how it is possible to distinguish whether
the stars in a given region of the sky belong to a
single system or to a double system, or to something
still more complex, it will be well to take an actual

instance. In Fig. i the curve P has been drawn to

summarise the proper motions of the stars in a region

of the skv comprising parts of the constellations Draco,

Bootes and Hercules. The radius drawn from the dot

to the curve in any direction represents (by its length)

the number of stars moving in that direction, or

rather within 5° on either side of that direction.

Now the distribution of proper motions indicated by

this figure cannot possibly be due to a system of stars

forming a single "drift," that is, a system in which
the motions of the stars inter se are haphazard,
though the system as a whole may be in motion
relative to the sun (or, as it is more usually expressed,

the sun may be in motion relative to the system).

The tvpe of curve resulting from such a drift can be

calculated mathematically ; R and S are such curves.

It is not difficult to see that, having regard to the

position of the origin, no curve of this symmetrical

t3'pe could be chosen which would at all approximately

coincide with the observed curve P. The hypothesis

of one drift, therefore, does not give even an ap-

proximation to the observed distribution of proper

motions. But by combining the two drifts R and S,

we obtain the curve O, which agrees very closely with
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the observed curve. The differences between P and Q
are, in fact, insignificant, and of a purely accidental
character.

For each of seven regions into which the Groom-
bridge stars were divided, as well as for the Carring-
ton stars, the obser\-ed distribution of proper motions
allowed itself to be dissected in this way, and
exhibited as the result of two simple drifts inter-

mingled. The agreement between the observed dis-

tribution and the theoretical distribution was not
always quite so perfect as in the case illustrated. For
instance, in one region the observed curve showed
twenty-four stars moving where they ought not to

have been
;
presumably they formed a local system

;

but such an irregularity is small compared with the

two main drifts, which in that region each included
more than 400 stars. Most of the regions, however,
did not show even such a small irregularity as this.

The shape of the simple drift curve depends on the

velocitv of the drift (relative to the sun) as compared
with the mean velocity of the stars of the drift relative

to one another. Naturally, for high drift-velocities

the curve becomes more elongated, for the tendency
then is for all the stars to move nearly in the direction

of the drift, the individual motions being relatively

^

Q.,

r^'

Fjg. 2.—The region within 52° of the North Pole. The arrows shew the

magnitudes and directions of the drift velocities. —— ^_

small; for low drift-velocity the curve is rounder,

approaching the form of a circle about the origin for

the limiting case of zero drift-velocity. The curves

R and S correspond to drift velocities 1-20 and

045 respectively (the unit is o-886 of the mean peculiar

speed of the stars). The analysis, therefore, not only

shows the directions in which the two systems of stars

are moving, but also their velocities.

Fig. 2 is a diagram of the part of the sky covered

by the Groombridge catalogue. At seven points (the

centres of seven regions into which the area was
divided) are drawn pairs of arrows representing^ the

velocities of the two drifts in magnitude and direc-

tion, determined for each region independently, as

explained above; but in each case the shorter arrow

of the pair has been drawn on twice the scale of the

longer one, so that the difference in velocity of the

two drifts is even greater than appears from th'--

figure. This attempt to represent a considerable por-

tion of the sphere on a plane surface is necessarily

imperfect, but it is sufficient to show that each set of

arrows is directed approximately from a point, viz.,

the longer arrows from the point Q, (R..'^. iSh..

Decl.-t-i8°) on the left of the figure, and the shorter
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arrows from the point Q, (R.A. y^h., Decl. + 58°).

It will be convenient to refer to the two systems as

Drift I. and Drift II. ; Drift I. accordingly is a group
of stars in rapid motion from the point Q,, and
Drift II. a group in comparatively slow motion from
the point Q,, its velocity being, in fact, not quite

one-third that of Drift 1. Fig. 2 also shows that

the speed of Drift I. appears smaller in the regions
nearest Q,, and of Drift 11. in the regions nearest Q,.
This is because that part of the drift motion which is

in the line of sight has no effect on the proper motions,
and cannot be detected by e.vamining them. The
component of the drift motion across the line of sight

decreases as the apex of the drift is approached, and
vanishes at the apex itself.

Another result from the mathematical analysis is

that the stars are nearly equally divided between the
two drifts, Drift II. having, perhaps, a slightly

greater proportion. It is rather remarkable that

although some parts of the sky are more than twice
as rich in stars as others, the approximately equal
division between the two drifts is inaintained in every
region.

It is natural to inquire whether there may not be
some other distinction between stars of the two drifts

besides their motions. The fact that the sun moves
comparatively slowly relative to Drift II. rather sug-
gests that the sun belongs to this drift. In that case
it might be expected that the Drift II. stars would
be nearer on the average than those of Drift I., the
latter forming a sort of background. The magnitudes
of the proper motions (which have up to this point not
been considered) afford data for testing this point.

Due allowance having been made for the fact that

the true Drift II. motion has already been found to

be very much less than that of Drift I., the apparent
motions indicate the same mean distance for the two
drifts. In fact, a mathematical calculation showed
less than 5 per cent, difference between the mean
distances of the two drifts (though it is improbable
that the data can be trusted quite so far as this).

Remembering that the two drifts divide the stars in

nearly the same proportion in all the regions, it would
seem that they are as completely mixed as it is

possible to imagine.
One point of great interest is the distribution of the

stars of different spectral types among the drifts. It

has been customarv to regard Sccchi's two tvpes as
forming to a certain extent two svstems, for Type II.

stars are very evenlv distributed throughout the sky,
whereas those of Type I. tend to congregate in the
plane of the Milkv Way. It is, however, quite certain
that the division into two spectral types and the
division into two drifts do not correspond. If we
examine Type I. stars alone, both drifts are evident;
and so also if Type II. stars are examined alone.
Nevertheless there is a systematic difference between
the distribution of the proper motions of the Type I.

and Type II. stars, which manifests itself in every
region examined (including (he Hradlev stars). It may
perhaps be interpreted as beine due to a higher percent-
age of Type II. stars in Drift II. than in Drift I.,

but it now appears more probnble that the difference
consists in Type II. stars hcTvinrj larger " peculiar "

motions (the haphazard individual motions) than Type
I. stars. In addition to some satisfactory direct evidence,
this latter explanation is supported bv the fact that
nearly all the " runaway" st.?rs are of Type II., and
it also agrees with the difference in distribution of
Type I. and Type II. stars; the former mainly con.
gregate in one plane, whilst the latter, perhaps
orisrinnllv in the same plane, would hrive become more
uniformly distributed in consequence of their greater
individual velocities.
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There is no indication of any relation between
magnitude and drift, except possibly in the case of

the very bright stars (brighter than magnitude 40).

These latter seem to belong principally to Drift I.,

but they are so few in number (in the area examined)
that the result mav very well be accidental.

Having determined the motions of the two drifts of

stars relative to the sun, and knowing also that the

stars are nearly equally divided between them, it is

easy to determine the motion of the sun relative to the

combined drifts—in fact, to determine the solar apex.

In this way the solar apex is found to be at R..\.

i7h. 45m., Decl. + 31° ; it is naturally fairly close to

Qi, since the velocity of Drift I. predominates. From
the same stars, by Airy's method, Dyson and
Thackeray found the solar apex to be at R..'\.

i8h. 2om!, Decl. + 37°. The somewhat greater R..\.

of their determination (and of most other determina-

tions) is probably the result of using the magnitudes
of the proper motions. This position, deduced by

means of the two-drift theory from the directions of

the proper motions only, has the advantage of being

free from all assumptions as to the distances of the

stars, but the probable accidental error is large. The
two-drift theory further directs attention to the triie

nature of the " solar motion" so determined; it js

in no sense an absolute motion, and there is

now no justification for confounding it with the

motion relative to the £Ether, as has sometimes been

done.
In conclusion, whilst Prof. Kapteyn's theory ac-

counts in a simple manner for the very anomalous
and unsymmetrical way in which the directions _ of

motion of the stars are distributed, it is still awaiting

the verdict of the spectroscopic determinations of line-

of-sight velocities. The material exists in plenty for

applying this test; it simply awaits examination by

those who have access to it. The investigation of the

motions of still fainter stars, and of regions of the

-U-v which have not yet been explored, offers a largi'

field for further research.
A. S. Eddington.

SEVENTH INTERNATIONAL ZOOLOGICAL
CONGRESS.

THE arrangements for the seventh International

Zoological Congress, which will be held at

Boston, .August 19-23. under the presidency of Mr.

Alexander Agassiz, are now well advanced. The con-

gress will open formally on the afternoon of August
iq in the Harvard Medical School, and arrangements

will then be made for the meetings of the sections.

The subdivision proposed is rather elaborate, for there

are to be sections on general zoology, systematic

zoology, experimental zoology, marine zoology, evolu-

tion, heredity, and so on. There will be three general

meetings; the International Committee on Zoological

Nomenclature, under Prof. R. Blanchard, will con-

tinue its arduous labours ; and numerous addresses,

communications, and exhibits have already been

arranged for. It need hardly be said that the arrange-

ments for hospitality are generous. On each day of

the strict congress week there will be luncheon at the

invitation of the Boston local committee, _ and the

( venings will be occupied with receptions and
dinners.

On the afternoon of August 22 there will be an

excursion to Wellesley College ; August 24 will be

devoted to a visit to the museums of Harvard Uni-

versity; August 21; is Woods Hole Day; August 26

Coluinbia University Day; ./Vugust 27 'the Americ.-in

Museum Day. On .August 28 the members of the



July i i, 1907] NA TURE 25»

congress will visit tlic marine laboratory of the

Brooklyn Institute of Arts and Sciences, and the

Carnegie station for experimental evolution at Cold
Spring Harbour. On August 2q the New York
Zoological Society will receive in the morning in the

New York Aquarium, and in the afternoon in the

Zoological Park ; in the evening there will be a

reception in Columbia University library.

On Friday, August 30, Prof. Henry Fairfield

Osborn invites the congress to an excursion up the

Hudson to West Point and Garrison. Saturdav
will be devoted to the Cniversities of Yale and
Princeton.
On Monday, September 1. the congress will move

from New York to Philadelphia ; there will be

luncheon at the .Academy of Natural Sciences, fol-

lowed by inspection of the library and museum

;

there will be an afternoon drive to the Zoological
Gardens and Fairmount Park ; in the evening
there will be supper at the Philadelphia Country
Club.
On September 3 there will be visits to the American

Philosophical Society, Independence Hall, Girard
College, the University of Pennsylvania, and there-

after the congress will move on to Washington. On
September 4 there will be a general meeting in the

assemblv hall of the Cosmos Club, Washington, at

which addresses of welcome will be given by the

secretary of the Smithsonian Institution, the president

of the Carnegie Institution, and the president of the

W'ashington .Academy of Sciences. This will be fol-

lowed bv a visit to the National Zoological Park, the

Congressional Library, the United States Department
of Agriculture, the Hygienic Laboratory, and other

points of zoological interest. In the evening there will

be a reception by the Cosmos Club.
On September s the congress will proceed by boat

on the Potomac River to Mt. Vernon, the home of

George Washington, and to the United States

Navy Proving Station at Indian Head. There will be
dinner at Marshall Hall, and an evening reception at

the United States National Museum.
On Saturdav, September 7, an excursion has been

arranged to Niagara Falls and across Lake Ontario
to Toronto, returning to New York on Monday night

or Tuesday morning.
If fifty members agree to go, there will be an

excursion to Bermuda, which will give the members
of the congress an opportunity of becoming acquainted
with a very interesting semitropical zoological region.

Members will have facilities in collecting and pre-

serving zoological material. The expenses of the

expedition for each participating member will be

thirty-two dollars for return passage and about two
dollars a day hotel charges while in Bermuda. .After

the party lands in Bermuda, the local committee will

supply, free of charge, all transportation, carriages,

steamers, &c., and such other incidentals as will

ensure a successful expedition. It is to be hoped that

this 'very attractive part of the programme will be

carried out. The inclusive dates fixed for the expedi-

tion are September 14-22.

It mav be noted that the executive committee of the

Boston meeting consists of Profs. G. H. Parker
(chairman), Samnel Henshaw (secretary), L. O.

Howard, J. S. Kingsley, E. L. Mark, and H. F.

Osborn.
If two suggestions from experience might be ven-

tured, we would submit that outside each sectional

meeting there should be a time-table board showing
what precisely is going on, and that each member
should wear in his button-hole a number correspond-

ing to a printed list, so that strangers to one another

may know at once who's who!
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7H£ LEICESTER MEETING OF THE BRITISH
ASSOCIATION.

Provisional Programmes of Sections.

A RRANGEMENTS for the work of the various
•^~*- sections are now approaching completion, and
we are able to give the provisional programmes. It

is evident from this list of papers and discussions,

incomplete thought it is, that many matters of wide
scientific interest will be brought forward at Leicester.

Among the foreign representatives who have ac-

cepted invitations to be present are the following :

—

Section A. : Prof. L. Natanson, Prof. D. J. Korteweg,
Prof. H. G. van de Sande Bakhuyzen, Dr. Oskar Back-
lund. Prof. Donner, M. Ch. Ferv ; Section B. : Prof.

R. Abegg, Prof. A. Tschitschibabin, Prof. T. W.
Richards, Prof. A. Werner, Prof. F. M. Jaeger;
Section C. : Prof. H. Sjogren, Prof. F. Freeh, Prof.

C. Diener, Prof. J. P. Iddings ; Section D. : Prof. H.
Simroth ; Section E. : Prof. P. Vidal de la Blache,

Prof. M.ax Eckert ; Section H. : Prof.- E. Naville;

Section I. : Prof. N. Zuntz; Section K. : Prof. J. P.

Lotsy, Prof. R. Chodat, Prof. H. Conwentz, Prof.

O. Uhlworm; Section L. : Dr. Otto Anderssen, Dr.

F. Ronning, Prof. M. L. Morel. Corresponding
members Baron D. Kikuchi, Prof. P. H. Schouve,

Prof. R. Nasini, and Prof. George F. Barker have
also expressed their intention of being present.

The address of Prof. A. E. H. Love, F.R.S., the

president of Section .A (Mathematical and Physical

Science), will be delivered on the morning of Thursday,

August I. Several discussions have been arranged.

On Friday, .August 2, there is to be one on the con-

stitution of the atom, which will be opened by Prof.

E. Rutherford, who will be followed by Sir O. Lodge,

Mr. G. .A. Schott, and others. On Monday, August 5,

Dr. L. Holborn, of Charlottenburg, will open a discus-

sion on radiation-pyrometry ; he will be followed by

M. C. Fery, of Paris. On' August 6, a paper by Mr.

W. Palin £lderton on modern methods of treating ob-

servations will consist of an exposition of the methods

of Prof. Karl Pearson, chiefly as applied to meteor-

ological phenomena. It is hoped that all will attend

who are interested in the reduction of observations of

any kind, and assist to make the discussion useful.

The following papers have also been promised:

—

On the nature of ionisation. Prof. H. E. .Armstrong;

an analytical study of the meteorological observations

made at the Glosson Moor kite station during iqo6-7.

Miss M. White, Mr. T. V. Pring, and Dr. J. E.

Petavel ; recent developments of the methods of fore-

casting by means of synoptic charts. Dr. W. N.

Shaw; ether density. Sir O. Lodge; saccular sta-

bility. Prof. H. Lam'b; modern work on the calculus

of variations, Prof. A. R. Forsyth ; exhibition of

models of three-dimensional sections of the regular

hypersolids in space of four dimensions, Mrs. Stott

;

a method of obtaining the chief properties of the ex-

ponential function, Prof. .A. E. H. Love; operational

invariants. Major MacMahon ; a property of .Abelian

aroups, Mr. Harold Hilton ; factorisation of the

PeUian terms, Lt.-Col. Cunningham ; on the theory

of integral equations, Mr. H. Bateman;_a moun-

tain observatory in India, Prof. C. Michie Smith,

The various committees connected with the section

will also present their annual reports.

Section B (Chemistry) has made the following pro-

visional arrangements':—.August i : Presidential ad-

dress, Prof. .A.' Smithells; discussion on valency, to be

onened by Prof. \\'. J. Pone, and in which Prof. Werner

(Zurich),' Prof. Abegg (Breslau), Prof. Richards (Har-

vard), Prof. Jaeger (.Amsterdam), Prof. J. J. Thomson,

Mr. W. Barlow! and others will take part. .August 2 :

Joint discussion with Section G on explosion tempera-
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tures. The following members will take part :—Dr.
Boudouard (Paris), Prof. Haber (Karlsruhe), Mr.
Dugald Clerk, Prof. B. Hopkinson, Prof. H. B.
Dixon, and others. .August 5 : Reports will be re-

ceived from the research committees:— (il The trans-
formation of aromatic nitramines; (2) the study of
hydroaromatic compounds

; (3) preparation of a new
series of wave-length tables of the spectra of the
elements; (4) dynamic isomerism; (5) the studv of iso-

morphous sulphonic derivatives of benzene. The fol-

lowing papers will be read : -The applications of

Grignard's reaction, Dr. \. McKenzie
;
paper by Prof.

Tschitschibabin (Moscow); fluid crystals. Prof. Jaeger;
atomic weights, Prof. T. W. Richards; carbon sub-
oxide. Dr. Boudouard; carbonyl compounds, Dr.
H. O. Jones. .August ti : Discussion on the chemistrv
of wheat and flour with special reference to strength,
to be opened by Mr. .A. E. Humphries, president of
the National Association of British and Irish .Millers.

The following will take part :—Messrs. R. H. Biffen,
T. B. Wood, A. D. Hall, Horace Brown, J. L. Baker,
A. J. Banks, E. F. .Armstrong, and E. -S. \\"atkins.
The following papers, among others, will be read

in Section C (Geology) :—Prof. W. W. Watts and
Mr. Fox Strangways will give addresses on the
geology of the country round Leicester. These will

be followed by papers dealing with local geologv bv
Drs. Bennett and Stracey and jNIessrs. Horwood, Bos-
worth and Keay. .A discussion on the origin and ex-
tent of the iron ores of Britain will be opened bv
Mr. Bennett H. Brough ; and other authorities on the
subject are expected to take part in it. Among
other subjects to be brought forward are :

—

Earthquakes, Prof. Milne; pisolitic iron ores,
Mr. W. G. Fearnsides; desert forms. Mr. H.
Ferrar; the ancient volcanoes of Basutoland,
Rev. S. S. Dornan ; a remarkable occurrence

of strontia near Bristol, Mr. H. Bolton ; the gravels
of Holderness, Messrs. Stather and Sheppard ; and
the occurrence of a marine peat near Liverpool,
Mr. J. Lomas. Reports of various committees will

be presented. On the fauna and flora of the Trias,
Mr. J. Lomas; Carboniferous faunas and zones,
Drs. A. Vaughan and Wheelton Hind; .Anglesey
Rocks, Mr. E. Greenlv; terms used in geographv
and geology, Mr. W. G. Fearnsides ; erratic blocks,
Prof. P. F. Kendall ; Pre-Devonian rocks of the
Mendips, Prof. S. H. Reynolds; and the Kirmington
Drifts, Mr. Stather. Excursions will be made to
places of geological interest every afternoon during the
meeting, and longer excursions have been arranged
for the week-end and at the close of the meeting.
The following items have been arranged for Sec-

lion D (Zoology) :—Presidential address. Dr. W. E.
Hoyle; discussion (in conjunction with Section of
Botany) on the phvsical basis of hcreditv, to be
opened by Prof. S. J. Hickson ; discussion (in

conjunction with the Sections of Botany and Educa-
tion) on the teaching of bioloafv in schools, to be
opened by Mr. O. H. T,atter, of Charterhouse; after-
noon lecture by Dr. C. AV. .Andrews, adaptation to
aquatic life in reptiles and mammals; problems in the
sexual organisation of the Crustacea, Mr. G. W'.
Smith ; Pycnogonida, Mr. T. \ . Hodgson ; demonstra-
tion of models, Protozoa, &c., Mr. F. R. Rowley;
experiments on seasonally dimorphic forms of
.African Lcpidoptera, Dr. F. A. Dixey; (i) classification
of the Haplosporidia, (2) the movements of Spirochaetes,
as seen in 5. balbiaiiii and 5. anodontac, Mr. H. B.
Fanthnm ; the rise and recognition of economic
biology, Mr. Walter E. Collinge.
The papers offered to Section E (CTeoe-raphv) in-

clude the following :—The survevs of British .Africa,

Major C. F. Close, R.E. ; the' maps and methods
of the present-day explorer. Captain T. T. Behrens,
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R.E. ; the geographical evolution of transport, Prof.
A'idal de la Blache (Paris) ; commercial geography
from the modern standpoint. Prof. Max Eckert (Kiel)

;

the hinterland of the Port of Manchester, Mr. J. Mc-
Farlane (Manchester); the Jaderin district of southern
Norway, Mr. O. J. R. Howarth ; Shotover Hill, a
study in morphological causation. Rev. C E. .Spicer

;

regional geography of the Land's End peninsula, Mr.
.A. \\". .Andrews

;
physical geography of the Etbai desert

of Egypt, Mr. H. T. Ferrar; travels in the .Andes of
Peru, .Mr. C. R. Enock ; the British Museum expedi-
tion to Ruwenzori, Mr. R. B. Woosnam ; explorationi
in Labrador, .Mrs. Leonidas Hubbard. .Afternoon'
lectures:—The Kurds, Mr. Mark Sykes ; the Jamaica
earthquake, Dr. A'aughan Cornish ; the preservation
of " Naturdcnkmale," or natural monuments, Prof.
Conwentz (Danzig) (joint meeting with Sections C
and K).

The programme of Section G (Engineering) is as
follows :—.August i : Presidential address, Prof.
S. P. Thompson ; the present position of gas and
petrol engines, Mr. Dugald Clerk. .August 2 : Joint
meeting with Section B to discuss gaseous explosions
with special reference to temperature. .August 5 and
6 : Pupin's compensated cable for telephone trans-
mission, Sir \\'. H. Preece; modern machinery and
its future development, Mr. H. L Brackenbury ; a
machine for weighing the forces on a cutting tool,

Mr. J. F. Brooks ; ferro-concrete and examples of
construction, Mr. J. S. E. de Vesian ; examples of
ferro-concrete, Mr. W. Noble Twelvetrees ; the equip-
ment of the engineering laboratorv at the Finsbury
Technical College, Prof. E. G. Coker; the ice problein
presented in engineering work in Canada, Prof.

Barnes ; notes on the governing of hydraulic tur-

bines, Mr. R. S. Ball; submarine signalling, Mr.
Millet. A practical demonstration of boot and shoe-

making machinerv will be given bv Mr. C. Bennion.
The programme of the proceedings of Section H

(.Anthropology) is even longer than usual, and many
of the communications promise to give rise to in-

teresting discussion. The greater part of the time
of- the section will be taken up by papers of an
archaeological character, but the communications in

general ethnography, though less numerous than
usual, include a number of considerable importance.
On .August I a meeting will be held in conjunction
with the Section of Educational Science for the dis-

cussion of anthropometrics in schools. In archaeology.

Prof. W. M. Flinders Petrie will describe the results

of his excavations in Egypt during the past season,

and Dr. E. Naville will deal with the beginnings of

Egyptian civilisation. .A discussion on the early Iron
age, and the different dates of inception in different

areas, in which Sir John Evans has promised
to take part, will be opened by Prof. W. Ridgway,
and Mr. J. L. Myres will contribute a paper on
the Sigvnnae of Herodotus and Cyprian spears. Prof.

R. C. Bosanquet will read a paper on the scourging"
of the Eohebi at .Sparta. .Accounts of the work of the

British Schools of .Archaeology at .Athens and Rome
during the past vear will be given bv their respective

directors, Mr. R. M. D.iwkins and Dr. T. Ashby.
The former will deal chiefly with the excavations in

Sparta. In addition. Dr. .Ashby, in a paper on the
ethnology of Sardinia, will urge the need of archae-

ological and ethnographic investigation in that island

for the elucidation of problems of Mediterranean
ethnolosrv, and in connection with the report of the

Roman Sites Committee will describe the excavations
of the past year at Caerwent. .A paper by Mr. F.

Newberry and Dr. T. H. Bryce deals with the " door-
step art " of .Scotland, Mrs. Hobson will give the

results of an examination of a large number of
souterrains in Ulster, and Dr. G. .A. Auden will de-

i
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scribe a number ot Scandinavian antiquities found at

York. Dr. L. R. Farnell, in a cornmunication on the

development of Greek religion, will criticise Dr.
Usener's theories concerning Sondergotter and Augen-
blick-Gotter. Among the communications in general
ethnographv may be mentioned :—Education and evo-

lution, the Rev. A. E. Crawley; a paper by Messrs.

T. A. Joyce and E. Torday on the ethnography of the

south-west Congo Free .Stale, dealing with the migra-
tions of the inhabitants of the territory drained by the

Kwango and Kwilu Rivers; a paper by Dr. W. H. R.
Rivers on Morgan's Malayan system of relationship,

which adduces evidence against his concept of the
" consanguineous family " as the earliest stage of

the development of human society. Prof. R. J. Ander-
son, in a paper on racial types of Connaught, describes

the chief phvsical types of that province, and discusses

the chief influences by which they are, or have been,

modified ; a study of the condition of the Maoris in

1907, by Miss B. Pullen-Burry, after describing their

religion and social organisation, deals with their

economic and social condition. Among papers of a

technical character, considerable interest attaches, in

view of the present lack of agreement as to the use of

anthropofcigical terms, to a communication by Dr.

Rivers in which he attempts to define the use of

certain sociological terms, and to a communication
bv Mr. J. L. Myres on the use of the triangle in

decorative art.

The provisional programme of Section I (Phy-
siologv) is as follows :—."Xugust i : Presidential ad-

dress and miscellaneous papers. The president. Dr.

\. D. Waller, has been stud3'ing chloroform of late,

and his address will probably take the form of a

general statement on the position of anesthetics at

the present time. .August 2 : The morning will be

devoted to papers on the electrophysiology of animals

and plants. Dr. Alcock, Dr. Waller, and others will

read papers. .August 5 : .\ discussion on the physio-

logical and therapeutical uses of alcohol will be opened

by Prof. Cushnv. Other speakers will include Sir

Victor Horsley, Dr. Dixon, Dr. Rivers, and Dr. Waller.

.August 6 : A discussion on antitoxins will be opened

bv Prof. Sims Woodhead. The afternoons will be in

part given to the reading of reports. There are

three committees which should report, the subjects

being:—(i) The investigation of the effect of climate

upon health; Sir Lauder Brunton, the president of

this committee, will read the report; (2) the deter-

mination of the metabolic balance-sheet of the indivi-

dual tissues, president, Prof. Gotch
;

(i) the ductless

glands. Prof. Schafer. These reports will be presented

on the afternoons of .August i, 2, and 6 respectively.

In Section K (Botany), Miss Eraser (of the Royal

Hollovvay College) and others will communicate the

results of recent investigations on the cytology of

fungi, particularlv in relation to se.xuality and the

reduction division. Mr. V. H. Blackman will take

part in the discussion on this subject. Prof. F. O.

Bower will communicate the results of his recent

work on the embryos of Pteridophvtes. Prof. Con-
wentz, the Prussian State Conmiissioner for the pre-

servation of natural monuments, will deliver a lecture,

illustrated bv lantern slides, at a joint meeting of

Sections C, E, and K, on the care of natural monu-
ments. Prof. F. W. Oliver is expected to communicate

the results of some recent investigations of Palaeozoic

seeds. Prof. Weiss will give the semi-popular lecture

on pollination in recent and fossil plants. There will

be a joint meeting with Section D to discuss the

physical basis of hereditv (opened by Prof. Hickson),

and with Sections D and L to discuss the teachinsr

of botany in schools. Prof. Armstrong will com-

municate" a caper on the theorv of enzyme-action.

There will be a visit to Mr. Hurst's nurseries at
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Burbage to inspect his experiments in hybridisation,

and a botanical excursion to Charnwood Forest.

Discussions on several important subjects have
been arranged by the organising committee of

Section L (Educational Science) ; and among the

authors and speakers are leading representatives of

every grade of educational activity. The chief educa-
tional associations have appointed delegates to attend

the meeting. After .Sir Philip Magnus's presi-

dential address on August i, there will be a

discussion at a joint meeting with Section H
(.Anthropology) on anthropometrics in schools, with

particular reference to the recommendations of

the Phvsical Deterioration Committee, .\mong the

expected speakers are Sir Victor Horslev, Mr. R. C.
Lehmann, M.P., Dr. F. C. .Shrubsall, Mr. I. Grav,
Mr. E. Meyrick, Prof. M. E. Sadler, Dr. J. Gow,
Mr. Cecil Hawkins, and Mr. S. R. Brown. Friday,

.August 2, will be occupied with a discussion of the

scholarship system in all its aspects from the primary
school to the university, with papers by Miss J.

Cleghorn, Mr. A. R. "Pickles, president of the

National Union of Teachers; Mr. W. A. Brockington,

Miss S. Heron, Mr. I. L. Paton, Mr. G. Gidlev Robin-

son, Rev. A. .A. David, Dr. H. B. Baker, Prof. H. A.

Miers, and Prof. M. E. Sadler. The curricula of

secondary schools will form the subject of discussion on

the morning of .August 5, in connection with

the report of a committee appointed at the

York meeting last year. Mr. R. E. Thwaites will state

the results of an" inquiry into science teaching in

secondary schools. In the afternoon there will be a

joint meeting with Sections D and K on the teaching

of biology in schools, to be introduced bv Mr. O. H.

Latter. "Other speakers will be Prof. S. J. Hickson,

Prof. J. B. Farmer, Miss Lilian Clarke, Miss Laurie,

Mr. M. D. Hill, Mr. E. Meyrick, and Mr. Hugh
Richardson. August 6 will be devoted to scientific

teaching in relation to trade classes and industrial re-

quirements, this general description to include the con-

sideration of domestic subjects in girls' schools, day

trade schools for girls, preparation for technical train-

ing in day and evening schools, and the qualifications

of teachers. Papers dealing with these subjects will

be contributed bv Mrs. Ramsay MacDonald, Mr.

C. T. Millis, Mr. "J. G. Legge, and Mr. J. H. Haw-
thorn.

THE KING AND HIGHER EDUCATION IN
WALES.

THE foundation stone of the new buildings of the

L^niversity College of North Wales was laid by

the King on T"uesdav, July 9. The King was accom-

panied by the Queen i and the ceremony was performed

in the presence of a large and brilliant assembly. In

his response to an address of welcome, presented by

the Lord Lieutenant, the King said that the main

object of his visit to \\'ales was to express again his

belief in the necessity of affording the youths of the

country the most complete educational equipment

possible, both for their self-improvement and in order

to enable them to acquire success in life. The King

also remarked, in the course of a reply to an address

presented bv the Mayor and Corporation of Bangor,

that " Education, aiid especially secondary educa-

tion, is a subject the importance of which cannot be

over-estimated, and which engages my cordial interest

and encouragement." Replying on behalf of the

Oueen and himself to an address from the governors

of the college, the King again referred to his interest

in higher education in the following words :

—

The admir.ihle work performed by the college in its

temporary buildings has been widely recognised and was
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well known to nie when I held the office of Chancellor of

the University of Wales. I feel confident that increased
efficiency will result from the facilities afforded by the
commodious premises of which I have to-day laid the first

stone. The competition in every branch of industry,
especially in those branches which depend largely on science
and art, is in these days severe, and it must be met by
increased application and improved methods. The world
is, I believe, better for such competition, but it behoves
individual nations to use every possible effort to hold their
own in the struggle. For this purpose higher education
is an absolute necessity. However brilliant a man's
natural talents may be, he is greatly hindered by the want
of early training, and as a rule only those who have
enjoyed a good education are capable of acquiring such
proficiency in any branch of study as will enable them to

succeed. The University College of North Wales will offer
to its students exceptional opportunities of instruction.
Time and money, energy and perseverance, will, I am
sure, not be spared in the endeavour to afford everv facility

to the acquirement of knowledge, and I have had sufficient

opportunities of judging the intelligence of the Welsh people
and their eagerness in the pursuit of knowledge to know-
that your young men and women will take every advantage
of the instruction which is offered them.

At the close of the ceremony of laying- the founda-
tion stone, the King conferred the honour of knight-
hood upon Dr. H. R. Reichel, the principal of the
college.

We regret to announce that Sir William H. Broadbent,
Bart., F.R.S., physician in ordinary to the King and to

the Prince of Wales, died on Wednesday, July lo, at

seventy-two years of age.

The Nettleship gold medal of the Ophthalmological
Society of the United Kingdom has been awarded to Dr.

J. Herbert Parsons, for his work on " The Pathology of

the Eye."

The council of the Institution of Civil Engineers has
appointed Sir William Matthews, K.C.M.G., president of
that institution, to succeed the late Sir Benjamin Baker,
K.C.B., K.C.M.G., as one of their representatives on the
main committee of the Engineering Standards Committee.

The annual meeting of the Victoria Institute will be
held at Burlington House, Piccadilly, on Wednesdav,
July 17. The chair will be taken by the president, the

Earl of Halsbury, F.R.S. ; and an address will bo given by
Bishop Welldon.

The Women's Agricultural and Horticultural Inter-

national Union will hold an exhibition and sale of farm
and garden produce, and of nature-study teaching
apparatus, in the gardens of the Royal Botanic Society,

Regent's .Park, on Wednesday, July 17. For the con-
venience of teachers, the nature-study room will be kept
open until Saturday, July 20.

The vacancy in the tidal and optical departments of the

National Physical Laboratory, occasioned by the appoint-
ment of Mr. J. de Graaf Hunter to the post of mathe-
matical expert on the Indian Survey, has been filled by the

appointment of Mr. T. Smith, formerly scholar of Queens'
College, Cambridge.

The recent death of M. Charles Tr(;pied, director of

the Algiers Observatory, inflicts yet another severe loss on
the ranks of French astronomers. In the organisation of

the work of the Astrographic Catalogue and Chart he
played an ;ictive and prominent part from the beginning,
and it is ti> be deplored that he was not spared to see the

completion o( hi^ labours. M. Tr(5pied became director of

NO. 1967, VOL. 76J

the observatory at Algiers in 1880, and in the following

year carried out a scheme of reorganisation. In 1883 the

observatory was removed from its temporary site at Kouba
to its present position at Bondzav^ah, eleven kilometres

from Algiers, and was further equipped with an equa-

torial coude, and later with a photographic instrument of

the standard photographic pattern. Since 1875 M. Tripled

was a prolific writer on all branches of astronomy, and

gave much study to the physical condition of the sun and

to cometary spectra, while the observatory under his charge

was always most active in observational work of all kinds.

On the occasion of the solar eclipse of 1900, he extended

the most generous hospitality and assistance to the foreign

astronomers who visited Algiers. He was a corresponding

member of the Paris Academy of Sciences.

Prof. W. J. .Soi.las, F.R.S., professor of geology and

palfEOntology at Oxford, and his assistant, Mr. M. Allorge,

have just taken' the geological class to Belgium to study

the structure of that country. In the Easter expedition of

the students, Dr. Vaughan and Prof. Reynolds explained

the zoning of the Carboniferous limestone in the Bristol

district ; and the object of the present expedition is to

bring the results then obtained into comparison with the

facts furnished by the Belgian limestones. The leading

Belgian geologists, MM. Mourlon, Gosselct, Halet,

Simoens, Lohcst, Formari^, and Rutot, are acting as guides

for the various visits and excursions which have been

arranged. The expedition thus provides facilities for

geological observations under the best conditions.

The retirement is announced of Prof. G. Lunge, at the

age of sixty-eight, from the chair of technical chemistry

at Zurich, a position which he has held during the past

thirty-one years. Prof. Lunge's name is intimately

associated with the development of chemical industry in

Germany, not only on account of the influence he exerted

on his many students, but more directly owing to his

inventions and treatises on applied chemistry. At the time

when he, as a young man, completed his studies at

Heidelberg, chemical industry had hardly come into exist-

ence in Germany, so that in order to gain practical

experience he found it necessary to proceed to England.

In this country, in which he spent the twelve years 1864-

1876, he was first actively engaged in studying the problems

connected with the distillation of coal tar, but subsequently

acted as manager of a large soda works at Tyneside. He
was one of the founders of the Newcastle Chemical Society,

a precursor of the Society of Chemical Industry. In 1876

Prof. Lunge received a call to the professorship of technical

chemistry at Zurich, a position which, in spite of many
inducements to pass to other universities, he continued to

occupy until this year. His books on coal-tar distillation

and on the manufacture of acid and alkali have, since the

publication of the first volume in 1S79, become almost

classics in chemical technology.

An influentially signed appeal was published in the

Times of July 5 for donations to a fund which is being

raised to ensure the preservation of characteristic examples

of the " grey wethers " on Marlborough Downs. These

boulders are locally known as " Sarsen Stones," and are

geologically the solidified boulders of a stratum of Eocene

sand formerly covering the chalk which in the course of

time has been denuded of the softer portions. For many
generations these stones have been broken up and used

for building and other purposes, but the breaking up has

not been on such a scale as to make any appreciable

difference in the appearance of the downs. A recent
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change of ownership has made it likely that the process

of destruction will be greatly extended. In these circum-

stances representations have been made to Mr. Alec Taylor,

the present owner, by the National Trust and the Wilt-

shire Archaeological Society, who has stated that he

intends to preserve the dolmen known as the Devil's Den,

and has given the National Trust an option to purchase

for 500/. about eleven acres in Pickle Dean and about

nine acres in Lockcridge Dean, both of which areas are

rich in "grey wethers." We trust the sum required will

be forthcoming, so that examples of a unique geological

phenomenon may be preserved to the nation. It is not

too much to say that if British statesmen understood

more fullv the value and full significance of nature's

"monuments," these and similar natural objects of scien-

tific and educational importance would have been secured

for the nation long ago. Donations to the fund which is

being raised may be sent to Mr. Henry E. Medlicott,

Potterne, Devizes; the Rev. E. H. Goddard, Clyffe

Vicarage, Swindon ; Mr. E. Meyrick, Thornhanger, Marl-

borough ; or to Mr. Nigel Bond, 25 Victoria Street,

Westminster.

The thirty-sixth annu.il meeting of I'Association

fran^aise pour I'Avancement des Sciences will be held at

the lycee in Rheims on August 1-6. The president for

the year is Dr. Henrot, honorary director of l,Ecole de

M^decine at Rheims. Tlie work of the meeting will be

divided among nineteen sections. The presidents in each

case are as follows :—Sections i and 2 (Mathematics,

.Astronomy, Geodesy and Mechanics), Prof. C. Bourlet

;

Sections 3 and 4 (Navigation and Civil and Military

Engineering), M. Bourguin ; Section 5 (Physics), Prof.

Blondin ; Section 6 (Chemistry), Prof. Hugounenq

;

Section 7 (Meteorology), M. Luizet ; Section 8 (Geology

and Mineralogy), M. Pcron ; Section 9 (Botany), Prof.

I.ecomte ; Section 10 (Zoology, Anatomy and Physiology),

Prof. Caullery ; Section 11 (.Anthropology), Dr. Guelliot

;

Section 12 (Medical Science), Prof. Landouzy ; Section 13

(Medical Electricity), Prof. Guilloz; Section 14 (Odont-

ology), M. Francis Jean ; Section 15 (.Agronomy), M.

Armand Walfard ; Section 16 (Geography), M. Richard

;

.Section 17 (Political Economy and Statistics), Dr.

Papillon ; Section 18 (Pedagogy), Dr. B^rillon ; Section it)

(Hygiene), Dr. Calmette. M. Jadart is the president of

the subsection dealing with archaeology. On August 5

an evening lecture will be delivered by Dr. S. Leduc, his

subject being " Diffusion and Osmosis." A very full pro-

gramme has been arranged, and it is possible here to refer

to a few of the subjects only. In the physics section the

properties of the electric arc will be dealt with, and their

application to the production of (a) luminous rays, (fa)

•electric waves for use in ordinary and in wireless tele-

graphy, (c) nitric acid and nitrates from the oxygen and

n'trogen of the air. In the chemistry section the progress

made in the study of sugars and the action of soluble

ferments on gums will be discussed. In the geology

section the classification of the Tertiary beds in the neigh-

bourhood of Rheims will be considered. Visits to j)laces

of interest have been arranged, and these include Verzenay,

Epcrnay, Laon, Coucy, Charleville, Dinant, and (he Han
grottoes. Full particul.-irs of the meeting can be obtained

from the secretarv to the council, 28 rue Serpente, Paris.

.AccoRnixG to a paper by Mr. H. Elias, published in

Gcgcnhaur's Morphoiogisches Jahrbuch, vol. xx.xvii.,

part i., the shrill cries of bats are, as might be expected,

intimately connected- with the structure of the larynx in

those animals. Special features are the powerful muscula-
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ture and the shortness of the glottis, the latter being the

main cause of the shrillness of the cry. Details of the

variation in structure of the laryn.x in different groups of

insectivorous bats are given. In the same issue Dr. O.

Brian gives an illustrated account of the so-called horny

teeth on the tongue of the porcupine. These teeth form

two isolated oval patches near the tip of the tongue, and

although their existence has been long known, the author

of the paper claims that he is the first to describe their

histology.

From a natural history point of view, the National

Geographic Magazine for June is an unusually interesting

number. Among its contents is an article by Prof. A.

Heilprin on the Guiana wilderness, in the course of which

reference is made to the statement that the tropical

American forest is characterised by the absence of flowers.

' The picture," observes the author, " does not seem to

apply to the forest of the river-banks of the Guianas. . . .

The streamers of purple, red, and white which hang down

over the forest-curtain easily recall in profusion and wealth

of colour the flowers of the north. . . . Indeed, it would be

difficult to recall in forests of the north, even as rare

instances, that display of flowers which so frequently re-

peats itself here." Another article to which attention may

be directed is one by Mr. H. M. Smith, Deputy Com-

missioner of U.S. Fisheries, on fish immigrants. It

deals largely with the objects and results of fish-

acclimatisation in the United States.

" Selection and Cross-breeding in Relation to the

Inheritance of Coat-pigments and Coat-patterns in Rats and

Guinea-pigs " is the title of a paper by Messrs. H.

MacCurdy and W. E. Castle recently published by the

Carnegie Institution of Washington. After a general dis-

cussion on continuous and discontinuous variation as

factors in evolution, the authors point out that partial

albinism displays itself in rats in a fashion quite distinct

from that obtaining in guinea-pigs. In the one group the

dark areas tend to become restricted to certain definite

parts of the body, while in the other they become

irregularly distributed everywhere. In rats pigment-

reduction produces a regular series of coat-patterns, each

of which breeds true within certain limits. In the case of

guinea-pigs regression appears to be indicated by a re-

duction in the number of pigmented areas ; but its occur-

rence could not be definitely determined in rats. If

regression does occur in both groups, the main ques-

tion is whether we can " with propriety consider the

efi'ects of selection permanent. . . . We consider the selec-

tion question still an open one."

Among several articles in the Zeitschrift fiir wissen-

schaftliche Zoologie, vol. Ixxxvi., part iv., reference may

be made to one by Mr. Hermann Jost, of Gbttingen, on

the developmental history of the larva of the ox-warble

fly, Hypoderma hovis. From the absence of any reference

to it in his list of literature, the author appears to be

unacquainted with the paper on the same subject by Mr.

A. D. Imms in vol. i., part ii., of the Journal of Economic

Biology, of which a brief notice appeared in our columns

some months ago. Mr. Imms was unable to obtain satis-

factory evidence as to the manner in which the larv^

efl'ect entrance into the bodies of the host, that is to say,

whether they do so by perforating the skin or by way

of the mouth. Dr. Cooper Curtice in an earlier paper

came, however, to the conclusion that the young larvae

are licked up bv the cattle, and thus conveyed to the

alimentary canal. .According to Mr. Jost, this is not quite
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the true explanation, as his observations lead to the con-

clusion that the eggs are never hatched on the exterior of

their host, but are licked off from the skin by the tongue

to undergo their final development in the alimentary canal.

Estimates of the enormous commercial losses due to ox-

warbles are given in the course of the paper.

The rind disease of the sugar cane caused by the fungus

Melancoiiium sacchari forms the subject of Bulletin No. 7

prepared by Mr. L. Lewton-Brain, of the division of

pathology and physiology, and issued from the experiment

station of the Hawaiian Sugar Planters' Association. The
fungus can only penetrate the cane by wounds due to

borers or other agents, but, having penetrated, readily

forms fruiting masses from which arise the conidia that

are extruded in long black threads. Reference is also

made to the " red-rot " fungus, CoUetotrichum jalcatum

and to the pine-apple disease induced by Thielaviopsis

clhaccticus, a fungus that is sometimes regarded as a stage

in the life of the Melanconium.

The introduction of rubber cultivation into the Malay
Peninsula has brought the Federated Malay States and
the Straits Settlements into prominence, and with the view

of supplying informntion as to their status and resources

Mr. H. C. Belfield has prepared a third edition of the
" Handbook of the Federated Malay States." The hand-

book contains much practical information, both for the

settler and the tourist; an estimate of the cost of starting

a rubber plantation is provided for the planter. As to

other crops, the west coast from Perak to Negri Sembilan
is well suited to the cultivation of cocoa-nuts, but coffee

plantations will cease to exist as the interplanted rubber

trees come into bearing, and owing to the wasteful methods
adopted, tapioca cultivation is being discouraged.

Measures are being adopted to conserve the trees yielding

gutta-percha.

Two curious substances, n'hangellite and coorongite,

that have been described as mineral india-rubber or elastic

bitumen, the former discovered in Portuguese East Africa,

the latter in Australia, are the subject of an article in the

Kew Bulletin (No. 5). After examination, Mr. L. A.

Boodle arrives at the conclusion that they have been
derived chiefly from masses of a gelatinous blue-green

alga, and that the bituminous character is due to chemical
changes. An account of the method of preparing amber-
coloured biscuits of Funtumia rubber in Uganda is based
upon a communication by Mr. H. Hesketh-Bell. On the
subject of mud-binding grasses that might be utilised to
reclaim sand and mud-flats, information is provided with
regard to the growth of species of Spartina in Southampton
Water. A long list of moths collected during the season
of 1906, supplementary to the species recorded in the
special volume of the Kew Bulletin on the wild fauna and
flora of the gardens, is contributed by Mr. A. L. Simmons.

The University of California, from funds supplied by
Mrs. P. A. Hearst, has added to its series of monographs
on American ethnology an account of the language of the
Yokuts in the south central region. This tribe, the name
of which means "men," inhabits the southern portion
of the San Joaquin basin. It includes some forty sub-
tribes, each with a distinct dialect, differences of vocabu-
lary being probably due, partly, as among the Nagas of
Assam, to inter-tribal feuds, and partly to the taboo of
words connected with the dead. The Yokuts are now
gradually disappearing, and the author of this monograph,
Mr. A. L. Kroeber, has found much diflSculty in collect-
ing the materials for a comparative grammar and
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chrestomathy, the latter including some interesting tribal

legends and folk-lore, more complete versions of which he
proposes to publish in a subsequent volume.

The weather still continues most persistently cold lor

the time of year over the whole of the British Islands, and,

indeed, over nearly the whole of western Europe. Rain
is falling with considerable frequency, but the measure-

ments are not generally large. The principal feature is

the large amount of cloud and the consequent small amount
of sunshine. According to the summary of the weather

issued by the Meteorological Office for the week ended

July 6, the maximum temperature recorded anywhere in

the British Islands was 68°, in the Midland counties.

The defect of temperature on the mean for the period

was mostly from 6° to 8°, whilst the bright sunshine was

deficient over the whole of Great Britain. At Greenwich

the highest shade temperature for the first nine days of

July was 68°, and the observations since 1841 fail to show

any other year for the same period with so persistently

low a temperature, the previous years always having had

a temperature of 70°, and commonly a temperature of 80°

or even 90°. The mean highest temperature for the first

nine days is rather below 65°, which is in agreement with

the average conditions in the middle of May or the end

of September. The aggregate rainfall at Greenwich for the

first nine days of July is less than 02 inch, but rain has

fallen on six days. The aggregate rainfall at the London
reporting station of the Meteorological Office since the

commencement of the year is 8-8 inches, which is about

1-5 inches less than the normal, and April is the only

month with an excess of rain. The present outlook

promises a further continuance of cool and unsettled

weather.

The Deutsche Scewarte has just published vol. xiv. of

Deutsche Ueberseeische Mcteorologischc Bcobachtungcn,

containing summaries of the meteorological observations

made at thirty-eight foreign stations for various periods

between 1S92 and iqo^. The first part includes the records

from twenty-six stations where the observations Avere

made three times a day, the stations being well scattered

over the globe. Labrador, West Indies, Brazil. Morocco,

Liberia, Siberia, China, Corea, and the Pacific Islands

are all represented. The value of these otherwise good
observations is marred by the fact that only from eight

of the stations can a continuous record be got for so short

a period as three years. The second part contains the

results of hpurly observations at stations which are all in

German East Africa, and deals with the period 1900-4.

Here again is the same trouble of discontinuity.

" Distribution of Temperature and Air Pressure over

the Globe in the ' Polar Year ' 18S2-3 " is the title of the

inaugural dissertation chosen by S. B. Ehrhart on obtain-

ing his doctor's degree at Erlangen. It was a gigantic

undertaking, and the results of observations at 924 stations

have been utilised in preparing isothermal and isobaric

charts for each month from September, 1882, to August,

1883 ; the charts for January and July, 1883, accompany
the dissertation. The author states that, on the whole,

the charts for this particular year exhibit the same general

features as those drawn from means for a series of years,

and show that the temperature conditions of any one month
influence the pressure conditions of the following month,
e.g. areas of high temperature favour the development of

barometric minima, and vice versd. We fail to find anv
reference to the synchronous weather charts of the North
.Atlantic published by the Meteorological Office for that

i

I

I

i
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year, which, although not dealing with mean values, con-

stitute the greatest investigation of synchronous meteorology

ever undertaken by any country.

The paper on the theory of thermoelectricity contributed

by Shizuwo Sano to the Proceedings of the Tokyo Mathe-

matico-Physical Society, iv., i (February number, recently

received), cannot fail to throw light or suggest ideas in

connection with this difficult and controversial subject.

It is usual to apply to thermoelectric phenomena the equa-

tions of reversible thermodynamics which would hold good

in the absence of such irreversible phenomena as the Joule

effect or conduction of heat, but the author, following on

the lines indicated by Boltzmann in 1887, considers that

the reversible and irreversible effects may be mutually

interdependent. The paper does not claim to be free from

assumptions which are not altogether justified, and in

particular the deduced property of potential difference in

relation to temperature mav be open to question. I'he

theory deserves careful consideration ; but would it not be

possible to throw it into a less analytical form?

The first part has appeared of the Rivista di Sciensa, of

which a preliminary notice has been already given in these

columns. It is an international journal somewhat similar

in appearance and arrangement to the present series of

Science Progress. From the nature of the case the articles

necessarily take a somewhat broader view of the progress

of science than is possible in a journal published in a

country specially characterised by its national apathy to

scientific work, and the expectations that were raised by

the prospectus have been more than realised in the present

number. The character of the journal will best be inferred

from the following table of contents :—E. Picard, " La
mScanique classique " ; W. Ostwald, " Zur modernen

Energetik "
; G. Ciamician, "Problem! di chimica

organica "
; F. Raffaele, " II concetto di specie in bio-

logia "
; H. E. Ziegler, "Die natijrliche Zuchtmahl "

;

C. Scipino, "II carattere delle leggi economiche "

;

\V. Cunningham, " Impartiality in History "; J. Tannery,

"Questions p^dagogiques, I'Enseignement secondaire";

in addition to a large number of reviews, notes on physics

and physiology, a " review of reviews," and notes. The

price of each part is 75. 6d. net ; Messrs. Williams and

Norgate are the London agents. The editorial office is at

Milan, i6 Via Aurelio Saffi. The list of forthcoming

articles is sufficient to fill a large number of volumes, and

nearly every nationality is represented among the con-

tributors.

Of all the numerous publications issued by the United

States Geological Survey, none is of greater interest than

the volumes dealing with the " mineral resources of the

United States," a series of which we have just received

the twenty-second annual issue (Washington ; Government

Printing Office, 1906). Each chapter in this report is a

census of the production of the industry under discussion

during the calendar year 1905. Although printed in

smaller type, (he volume is considerably larger than that

of the previous year, covering as it does no less than

1403 pages. The publication of the volume has been antici-

pated to a great extent by the issue in advance, in pamph-

let form, of the several chapters which compose it. The

volume is edited by Dr. D. T. Day, and the various

chapters are written by different statistical experts. The

figures dealt with are stupendous. In 1905, for the seventh

time, the total value of the United States mineral pro-

duction exceeded the enormous sum of 200.ooo,ooo(. The

px.ict figures for 1905 are 324,775,422!., iron ore and coal

being, as heretofore, the most important of the minerals
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produced. The arrangement and scope of the volume are

practically the same as in previous issues. The production

of carbonic acid, especially at Saratoga Springs, New

York, is, however, discussed for the first time, and

statistics are given of the production and consumption of

water-gas. A report is also included directing attention to

peat in the United States, and to its great possibilities as

a source of fuel. There is, too, a chapter devoted to tin,

although, as a matter of fact, during 1905 no metallic tin

was made in the United States, and merely an insignifi-

cant quantity of ore was obtained from the placers of Buck

Creek, Alaska.

In a paper published in the Verhaiidbiiigcn of the

German Physical Society (No. 8, p. 175), Messrs. P.

Nordmayer and A. L. Bernoulli give the results of a series

of determinations of the specific heat of a large "number

of substances, both elementary and compound, between

the temperatures -185° C. and -I-
20° C. The method

used was to ascertain the weight of liquid air evaporated

on adding a known weight of the substance in question,

the hea't required to evaporate i gram of liquid air being

taken as 50 calories. The results obtained show that,

whereas the specific heat of a compound substance such as

water or benzene in the solid state diminishes very rapidly

as the temperature falls, the specific heat of most solid

elements is subject to a much smaller variation. The

change of specific heat with temperature is most marked m

the case of elements of low atomic weight, for example,

sodium and magnesium. For the metals molybdenum,

tungsten, and tantalum, the specific heat is almost^ constant

for all temperatures between -200° C. and -(-250° C.

The conditions which are essential in order to obtain

accurate results in the estimation of potassium by the

well-known method based on the precipitation of the

metal in the form of its chloroplatinate are studied in a

paper by M. J. Morozewicz in the Bulletin of the Cracow

Academy of Sciences (1906, No. 9, p. 796)- Fresenius re-

commended that in presence of sodium the chloroplatmate

should be precipitated in 70 per cent, to 80 per cent

alcohol but subsequent workers have advised the use of

absolute alcohol instead; it is, however, shown that if

absolute alcohol be used, a much larger proportion of

platinum chloride is required to ensure the complete trans-

formation of sodium chloride into its chloroplatinic salt.

The results obtained are, moreover, generally high, owing

to the co-precipitation of some of the sodium chloride

It is therefore advisable to adhere to Fresenius's original

procedure.

In Nature of June 20 (p. .84) Prince B. Galitzin's ex-

perimental verification of Doppler's principle for light rays

was briefly noted; and the paragraph stated that use was

made of "the graduated spectroscope (Stufenspektro-

scope)." Mr. J. Twyman. of Messrs. A. Hilger,_ Ltd.,

writes to point out that " Stufenspektroscope is the

accepted designation of a spectroscope wherein a " Stu.en-

gitter
" or echelon diffraction grating is employed.

The British Sports Publishing Company, Ltd., have

issued in their Spalding's Athletic Library the " Lawn

Tennis Annual for .907," edited by H. R. M and

"Spalding's Golfers' Annual for 1907, edited by Mr.

Henry Leach. Both books are illustrated by reproductions

of action photographs depicting well-known players. The

price of the annuals is bd. net each.

We have received from Marconi's Wireless Telegraph

Company, Ltd., a copy of a catalogue dealing with
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Rontgen ray and high-frequency apparatus, instruments,

and accessories. The list provides full particulars as to a

variety of induction coils made by the company, inter-

rupters, fluorescent screens, portable accumulators, and

high-frequency sets. The information given as to light

baths, vibration apparatus, the Finsen lamp and light, and

the orthodiagraph, should appeal specially to medical men.

The list is conveniently arranged and admirably illustrated.

A NEW edition of " Bradshaw's Through Routes to the

Chief Cities of the World " has just been published.

This comprehensive handbook of colonial and foreign

travel, besides giving descriptive routes of the chief rail-

ways, ocean lines, and caravan tracks, supplies an

abundance of maps and plans and some useful vocabu-

laries. The volume has been edited by Prof. A. H. Keane

and Mr. Stanley Read, and its price is 55. net. The
route numbered 50, dealing with tours round the world,

is of special interest, .showing as it does the increased

facilities for travel since Jules Verne wrote " Round the

World in Eighty Days." The actual minimum time re-

quired for an all-round journey from London, provided

no delay occurred in missing train or boat connections, is

38 days 10 hours, and Lieut.-Colonel Burnley-Campbell

recently completed the circuit of the world in 40 days

195 hours, following the route Liverpool, Quebec, Van-

couver, Yokohama, Tsaruga, Vladivostok, Harbin, Irkutsk,

Moscow, Warsaw, Berlin, Ostend, Dover ; but the usual

quick rate of travel is still 53 days. The book may be

commended to teachers as an interesting example of applied

geography.

OVR ASTRONOMICAL COLUMN.
Transits of Saturn's Satellite Titan and Shadow.—

In the Publications of the Astronomical Society of the
Pacific, vol. xi.x., p. 125, Hermann Struve gives the
following central transits of Titan and shadow during
ensuing months :

—
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Observatory, and gives the designations, positions, magni-
tudes, magnitude ranges, and spectral classification of

fifteen new variable stars discovered in the regions covered
by the Harvard maps Nos. 31 and O2.

Names for the Tiikee Jovian Asteroids.—Drs. Wolf
and Kopff have chosen the three names Achilles, Hector,

and Patroclus, respectively, to designate the three important
minor planets {5S8) [igofa TCi], [1907 XM], and [1906 VY]
discovered by them at Heidelberg. Readers of these

columns will remember that the orbits of these three bodies
have been found to extend as far from the sun as that of

Jupiter {AsiYO)\omisc\n: Nticlnichten, No. 4187, p. 192,

June 29).

The Mira Maximum of 1906-7.—From a series of

observations made at Utrecht, and extending from July 25,

1906, to March 4, 1907, Prof. Nijland found that the

ma.ximum brightness of Mira occurred on December 7,

when the magnitude was 2-0. The preceding minimum
was recorded on August 7, and, as seen from the curve,

was a very flat one, from which a sharp rise to an
exceptionally bright ma.ximum tooii place. The previous

maximum took place on January 3, igoti, so that the

period between these two successive maxima was 338 days
(AstronomiscJic Nachrichtcn, p. 113, No. 4183, June 14).

SoL\R Prominence Observations in 190b.—The annual
summary of the results of the prominence observations

made at Catania, for 1906, is published by Prof. Ricc6
in No. 5, vol. xxxvi. (p. 73), of the Mcmorie deUa Societd

degli Spettroscopistt Italiaiii. The daily record is repro-

duced, and then analysed, under the heads of the ex-

tension, height and frequencies of the prominences, in the

two hemispheres for each month and quarter and for the

year. The similarity of the size and distribution of the

prominences recorded to those of the previous year

indicates a stationary point characteristic of the maximum,
whilst the greater frequencv during March points to that

month as being the actual month of solar prominence
maximum.

CONGRESS OF THE ROYAL INSTITUTE OF
PUBLIC HEALTH.

HTHE congress of the Royal Institute of Public Health,
^ held this year at Douglas, Isle of Man, from June 29

to July S, was presided over by Lord Raglan, the

Lieutenant-Governor of the island, who, in the course of

his presidential address, gave a cordial welcome to the

members of the congress. He referred to the progress of

sanitation during the Victorian era, but pointed out that

England was handicapped in the hygienic struggle as com-

pared with Continental nations owing to our exaggerated

ideas of personal liberty.

Sir James Barr, in the course of his presidential address

in the preventive medicine section, urged medical prac-

titioners to take as deep an interest in sanitation as

sanitarians. The health of a nation was its most valuable

asset, and he would like to see all his adult countrymen

able to handle a rifle and take part in the defence of their

country should occasion arise, and he would encourage

the military spirit as the best means of developing the

moral and physical qualities of the nation. He urged that

there should be State aid if needed for every child under

sixteen to be properly fed and cared for. Huge trusts and

millionaires were a danger to society, and part of their

wealth should be appropriated by the State.

Prof. Sims Woodhead, in the section of bacteriology and

chemistry, delivered an address on the subject of " anti-

bodies," in which he traced the rise and development of

bacteriology, and adduced statistical evidence on the value

of diphtheria anti-toxin. Dr. Warrington, of Liverpool,

introduced a discussion on cerebro-spinal fever, in which

he advocated the isolation of cases and the disinfection of

places in which the disease had occurred. Dr. Prudence

Gaffitien read a paper on the causes of infantile mortality.

She said the high infant death-rate was due to the

ignorance of mothers, and advocated the prohibition of the

use of soothing syrups, \c. The Infant Life Protection

Act was worse than useless ; the State should provide for

the inspection of foster or nurse children.
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Prof. Hele Shaw delivered an address in the engineering
and architectural section on road locomotion and the

public health. He dealt chiefly with the new conditions

occasioned by the advent of motor-cars ; he admitted that

the public had grievances arising from dust, odour, noise,

and vibration, but claimed that much was being done to

lessen these.

Dr. Sergeant, of the Lancashire County Council, opened
a discussion on the milk supply, and a resolution was
passed affirming the desirability of dairy regulations being
m;ide compulsory by the Local Government Board.
Many valuable papers were read on notification, tubercu-

losis, and sanatoria.

The social part of the congress was all that could be
desired, and many excursions were made to the places of

interest in the beautiful island. The congress dinner was
presided over by Lord Raglan, and there was a garden-

partv at Government House.

RECENT CONTRIBUTIONS TO ELECTRIC
WAVE TELEGRAPHY.'

PROF. FLEMING said that the achievements of electric-

wave telegraphy had not yet ceased to interest the

public mind. In little more than eight years from the

time when Mr. Marconi sent his first messages across the

English Channel, it had become an indispensable imple-

ment in naval warfare, and also a means of communication
between ships and the shore, greatly adding to the safety

of life and property at sea. .\t the present time practically

the whole of the first- and second-class battleships of the

British Navy are equipped with apparatus for electric-

wave telegraphy, and about 130 cruisers and smaller craft

as well. The Marconi Company alone have fitted with

their instruments nearly 100 Atlantic liners and other

mercantile vessels, and have an elaborate organisation by

which all these ships are constantly in communication

with the mainland during their voyage from port to port.

Concurrently with this, an immense amount of scientific

investigation has been carried on having for its object

further improvements and the quantitative study of the

phenomena. The object of the discourse was to. make
known some of these recent additions to knowledge.

A cardinal feature of electric-wave telegraphy is the

vertical wire or wires at the transmitting and receiving

stations, called the antenna. At the transmitting station

high-frequency electric currents are set up in the sending

antenna, and' these create rapidly alternating electric and

magnetic forces in the space around, which are propagated

outwards from point to point with the velocity of light.

Hence at certain distances, called a wave-length, these

forces are reversed in the same way at the same instant.

In electric-wave telegraphy the wave-lengths used lie

between 200 feet and 20,000 feet or so, covering about

eight octaves. The measurement of this wave-length is

important. Prof. Fleming described an instrument of his

own invention, called a cymometer, used for this purpose.

It consists of a spiral of wire in series with a sliding

tubular condenser, the circuit being completed by a copper

bar. Across the terminals of the condenser is placed a

neon vacuum tube. If the bar of the cymometer is placed

near the transmitting antenna and the handle of the instru-

ment moved, its capacity and inductance can be altered

until it comes into tune with the antenna circuit. When
this is the case the oscillations in the antenna create

violent svmpathetic oscillations in the cymometer, and the

neon tube glows brilliantly. An index pointer moving

over a scale then shows the wave-length of the waves

radiated. The same instrument may be used to measure

the wave-length of the arriving waves. Also it can be

used to determine the decay of the oscillations in a train.

In spark telegraphy the oscillations are set up in the

antenna by an electric discharge, and at each spark a

group of oscillations takes place. These may come at the

rate of ten to fifty groups per second, and each group may
contain from ten to 100 decadent oscillations. The cymo-

meter can be used to draw a resonance curve bj> which

the rate of decay and the number of the oscillations in a

' Abstract of a discourse delivered at the Royal Institution on Friday,

May 24, by Prof. J. A. Fleminj. F.R.S.
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train are determined. Methods have now been devised for

creating undamped or nearly undamped oscillations. One
method suggested is by the use of a high-frequency

alternator, but the difliculty of constructing such a machine
for a sufficiently high frequency is very considerable, and
as yet only machines of small power have been made.

Prof. Elihu Thomson in 1892 patented a plan for pro-

ducing a continuous current electric arc between metal

terminals which was acted upon by an air jet or magnetic
field. He found that when the metal poles or spark balls

were connected by a condenser in series with an inductance

high-frequency oscillations were created in the latter

circuit.

Mr. Duddell showed in 1900 that continuous undamped
oscillations could be obtained when using, in place of the

spark balls, an electric arc made between solid carbons.

In 1903 Mr. Poulsen went a step farther. He formed
the arc between a carbon terminal (negative) kept in rota-

tion and a cold metal terminal (positive), and enclosed

them in an atmosphere of hydrogen or coal gas and placed

a strong magnetic field across the arc. The arc terminals

being then shunted by a small condenser and an induct-

ance, we have undamped high-frequency oscillations suit-

able for wireless telegraphy created in this latter circuit.

Prof. Fleming gave an explanation of the reason for this

effect, and showed that it was due to the form of the

characteristic curve of the metal carbon arc. He com-
pared the action to that of an organ pipe in which the

energy is supplied by a steady jet of air corresponding to

the continuous current arc, and this is made to set up
aerial vibrations in the resonant organ pipe, equivalent to

the condenser circuit, the vibrations in the pipe controlling

and drawing their energy from the air jet. In applying

the Poulsen method to wireless telegraphy, an antenna
circuit is connected either inductively or directly with the

condenser circuit.

Experiments were shown illustrating the production of

high-frequency undamped electric oscillations in a long

wire wound on an ebonite rod. Incidentally it was proved

by an ingenious experiment with a neon vacuum tube that

the oscillations are not really continuous, but cut up into

irregular groups. In reference to the application of the

Poulsen method to wireless telegraphy, Prof. Fleming said

that the apparatus was more complicated and less easy to

use than that for spark telegraphy. It was not true that

undamped waves could not be picked up or tapped, and he
proved that such advantages as the use of undamped
waves in telegraphy might present were not due only to

the transmitter, but to the conjoint use of a slightly

damped receiver circuit.

Prof. Fleming did not agree with the opinion, con-
fidently expressed in some quarters, that telegraphy by
undamped waves would destroy spark telegraphy. Further,
he pointed out that the electric arc was not the only
method for producing undamped waves. He said that for

some months past Mr. Marconi had been working out a
purely mechanical method of producing continuous trains

of electric waves suitable for wireless telegraphy, and had
obtained considerable success. The method was exceedingly
simple, and by means of it any existing station for spark
telegraphy could be converted easily into a station send-
ing out undamped electric-wave trains instead of inter-

mittent damped trains.

The lecturer then passed on to explain some recent forms
of electric-wave detector. When the waves sent out from
the sending antenna fall on a receiving antenna they create
in it secondary high-frequency oscillations, and these are
detected by the use of some device called a wave detector.

In addition to the coherer and the Marconi magnetic
detector, the latter exclusively used in long-distance work,
a receiver called an electrolytic detector is now much used.
It consists of a vessel containing nitric acid in which is

placed a platinum plate and an exceedingly fine platinum
wire as the pair of electrodes. This cell is connected in

.series with a telephone and a voltaic battery, and when
electric oscillations are passed through the cell they annul
more or less the polarisation of the small electrode and
create an increase of current, which in turn makes an
audible signal in the telephone.

Signals are thus sent on the Morse code by interrupt-
ing the oscillations in the sending antenna. It has, how-
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ever, recently been found that this electrolytic detector, in

conjunction with undamped-wave trains, affords a means
of transmitting, not merely dots and dashes, but articulate

speech sounds, and hence we have now electric-wave wire-

less telephony as an accomplished fact. Between Nauen
and Berlin, a distance of about sixteen miles, successful

experiments were recently carried out. From the trans-

mitter continuous undamped waves of constant wave-
length are sent out. The antenna is shunted by a micro-
phone, so that words spoken to its diaphragm vary the
intensity of the wave train, but not its wave-length. At
the receiving station an electrolytic detector is used, and
the words spoken to the transmitter are reproduced at the
receiving telephone. It is almost practicable at the present
moment to speak audibly across the English Channel by
wireless telephony, and within the bounds of possibility

that at some time we may telephone without wires to a
ship in the middle of the Atlantic.

Another new form of electric-wave detector is a glow-
lamp detector. A small carbon filament glow lamp has a
metal cylinder placed in its bulb so as to surround, but
not touch, the filament. This cylinder is connected to

third terminal by a wire sealed through the glass. When
the filament is rendered incandescent by a continuous
current it throws off negatively charged corpuscles or

electrons. The space between the filament and the

cylinder will pass negative electricity from the filament

to the cylinder, but not in the opposite direction. If,

then, the oscillatory current in the receiving antenna, or
secondary currents induced by them, are passed through
the bulb from the carbon filament to the cylinder, only
one constituent of the oscillation passes, or the bulb
rectifies the oscillations. We can then insert in series with
the bulb either a telephone or galvanometer sensitive only
to continuous currents and cause it to be affected.

This glow-lamp detector or oscillation valve has already
proved itself to be a most sensitive long-distance receiver

for wireless telegraphy. It is of great use in connection
with undamped electric waves, as it affords a ready means
for converting the high-frequency alternating current
created in the receiving antenna into a continuous current
detectable by a galvanometer or telephone. Prof. Fleming
showed by an experiment that it enabled him to revive in

another form electromagnetic induction telegraphy.

In the form in which this older system of wireless

telegraphy was practised by Trowbridge, Preece, Lodge,
and -others, a closed primary circuit was traversed by a
rather low-frequency alternating current, viz. one of which
the frequency lay within the limits of audible sound. In
the modification proposed, a closed primary circuit earthed
at one point is traversed by a very high-frequency current
produced by the electric arc or other mechanical method.
With high frequencies, say of 100,000 or so, no disturbance
would be created in other earthed neighbouring telephonic

or telegraphic circuits. The receiving circuit is a similar

closed and syntonised circuit having a glow-lamp detector
or oscillation valve and telephone inserted in it. The
primary circuit affects the secondary circuit by magnetic
induction, and also acts like a Fitzgerald closed magnetic
nscillator, and throws off magnetic waves. With these
modifications it is possible that induction telegraphy may
be extended in range and free from the objection of dis-

'.urbing neighbouring telephonic circuits.

The lecturer then passed on to consider some advances
made in directing electric waves in any required direction.

.\\l methods employing mirrors or reflectors are out of the
question when long telegraphic electric waves are under con-

sideration. Two methods at the present time presented prac-

tical advantages. In one, due to Mr. Marconi, the vertical

upright antenna w-ires arc replaced by antennas having a

short part vertical and their greater part horizontal. Such
a bent antenna radiates best in the opposite direction to

that in which its free or insulated end points. Hence, in

accordance with the law of exchanges, which applies to

rlectric radiators, a bent antenna absorbs best electric

waves coming from a direction opposite to that to which
its free end points. Making use of such bent receiving

and transmitting antcnnse, Mr. Marconi has been able to

limit the radiation in undcsired directions, and also to

locate the direction of invisible sending stations.

.Another method, different in principle, has been devised

I
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by Prof. Braun, of Strassburg, who employs three vertical

antennre placed at equal distances, and sets up in these

oscillations having certain assigned differences of phase.

Hence, by the interference of these oscillations, the re-

sultant radiation is made a maximum in a certain direc-

tion and zero in an opposite one.

In conclusion, some questions were dealt with concern-

ing the varying opacity of our atmosphere to long electric

waves and the effects of sunlight and radio-active matter
in hindering their transmission. Although much valuable

invention and discoveries in connection with this subject

have rewarded the labours of workers in many lands, a

glance round shows innumerable unsolved problems still

remaining. Having regard to its importance for naval

and maritime communication, scientific research in con-

nection with wireless telegraphy is not merely desirable,

but a positive duty, and it is to be hoped that the tendency

to legislate for it by Acts of Parliament or international

conferences will not impose shackles upon the freedom of

investigation or of commercial work which alone can con-

duct us to the satisfactory solution of the difficulties and
problems which yet remain.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

BiRMiNGH.«i.—Mr. S. S. Dawson has been appointed to

the chair of accounting vacated by Prof. Dicksee.

A sum of about looo/. has been given by the Birming-
ham Chamber of Commerce to found a scholarship in the

faculty of commerce.

M.^N'CuiiSTEK.—During recent years, with the increasing

number of students who come from other parts of the

country and from abroad, the accommodation in the two
halls of residence for men students has had to be extended

on several occasions. 'Ihe opening of the new buildings

of Hulme Hall in Victoria Park on July 6, which are to

displace the older buildings in Plymouth Grove, marks an

Important advance, and rooms are immediately available

for forty students, whilst this hall will later be e.Ktended to

accommodate sixty.

St. Andrews.—.\n important addition to the equipment
of the Gatty Marine Laboratory has just been made by

the presentation of the late Mrs. Alfred Gatty 's extensive

collection of British and foreign marine algs by her

daughter, Mrs. Horatit^ Eden, of Rugby. Begun in 1848

at Hastings, this important collection was constantly

added to during the life of the accomplished author of the
" British Seaweeds." Moreover, Miss Catherine Cutley, of

Exmouth, a well-known algologist. Prof. W. Harvey,

Prof. Agardh, and others, largely increased its value by

liberal donations. The collection is arranged, though not

completely, according to Prof. Harvey's " Index Generum
Algarum," and is accompanied by a valuable series of

books of reference, many of them finely illustrated, by

Greville, Harvey, Turner, Agardh, J. E. Gray, Frauenfeld,

Mrs. Gatty, and others. The foregoing, with the collec-

tions of algae by Mrs. Mcintosh, Charles Howie, W.
Knight. Dr. Drui'nmond, &c., previously in the laboratory,

wilC with the rich living series in the bay, give workers

in algology facilities of no ordinary kind.

The King will open the new buildings of University

College School, in Frognal, Hampstead, on Friday,

July 26.

The Right Hon. Ailwyn Fellowes will distribute the

diplomas and prizes on Wednesday, July 24, at the South-

Eastern Agricultural College, Wye, Kent.

Dr. S. G. Rawson has been appointed principal of the

Battersea Polytechnic in succession to Mr. Sidney H.

Wells, who has been principal since the foundation of

the institute in 1893, and is resigning to take up the

position of director-general of the Department of Agri-

culture and Technical Education for Egypt. Dr. Rawson

is at present director of education for Worcestershire, and

was formerly principal of the Technical College, Hudders-

field, and lecturer at Liverpool University.
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.A COMMITTEE has been appointed by the Treasury to

inquire and report upon the character of the work accom-
plished by the University of Wales and its constituent

colleges, the financial position and lines of development of

the colleges, and their probable requirements for staff or

otherwise. The members of the committee are :—Sir T.
Raleigh, K. C.S.I, (chairman) ; Sir John Rhys, Principal

of Jesus College, Oxford ; Principal D. Mac.^lister,

Glasgow University; Mr. F. G. Ogilvie, C.B. ; Prof. W. S.

McCormick ; and Dr. Alexander Hill, Master of Downing
College, Cambridge. Mr. G. L. Barstow^, of the Treasury,

will act as secretary to the committee.

The Board of Education has issued its regulations for

next session in connection with the work of technical

schools, schools of art, and other day and evening schools

and classes for further education. A prefatory memor-
andum directs attention to the changes introduced ; but,

before enumerating these, some reniarlis are made on the

general condition of the work of the schools concerned.

The experience of towns which have provided systematic

and graded courses of instruction shows that a good supply

of well-considered educational facilities may be made to

foster a demand for these advantages without the appli-

cation of compulsion in the matter of attendance. Another

interesting fact is to find it specifically stated that it is

regarded as one of the functions of the Board's inspectors

to advise educational authorities, where evening and other

schools are not so popular as they might be, as to the

changes which would probably lead to improvement and

to inform them where successful schools may be found.

A note has been added to the regulations with the object

of making clear to local authorities that the classification

of subjects and courses is in no sense a restriction upon

the free adjustment of the subject-matter and methods of

instruction in any class to the particular circumstances of

the students. The necessity for keeping rural interests

well in view throughout all educational work in country

districts is now fully recognised, and the continuing need

for Saturday and holiday courses for teachers who desire

to improve their qualifications for duty in such areas is

again pointed out.

SOCIETIES AND ACADEMIES.
London.

Royal Society, May 2.—" The Spontaneous Crystallisation

of Binary Mixtures. Experiments on Salol and Betol."

By Prof.'H. A. Miers, F.R.S., and Miss F. Isaac.

The authors have inferred from their experiments upon

certain salts that a cooling supersaturated solution can at

first only be made to crystallise by inoculation with a

crystal of the solute, until a perfectly definite temperature

is attained at which a mechanical stimulus, e.g. shakmg

or friction, will suffice to produce crystallisation. The

temperature of this " spontaneous crystallisation " depends

upon the strength of the solution as determined by a curve

which they name the " supersolubility curve." They have

now traced the complete freezing-point curve, and also the

supersolubility curves for mixtures in all proportions of

salol and betol, choosing these substances merely because

they melt at convenient temperatures and do not form

compounds or isomorphous mixtures. Salol melts at 42^ .

betol at 92°. The eutectic contains 78 per cent, salol, and

freezes at 32^° bv inoculation only.
^

Salol freezes spontaneouslv at 33°, betol at 79 ;
the

supersolubility curves of their mixtures meet in the

" hypertectic " mixture, containing 74 per cent, salol, tor

which the two substances freeze together spontaneously

^
The' freezing-point curve was determined by immersing

a minute crystal in the cooling liquid and noting the

temperature at which it just ceased to dissolve and began

to grow.
The temperatures of spontaneous crystallisation were

determined (i) by the crystallisation of the liquid on

shaking or scratching when enclosed in a sealed tube, and

also (2) bv the dense shower of crystals which appears at

the same' temperature when the liquid is stirred in an

open vessel.
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The actual change of constitution of the liquid in the

crystallising mixture was traced by means of the refractive

index.

These experiments show that a binary mixture has, !n

general, four freezing points. For example, the mixture

containing go per cent, salol may yield crystals of sa'ol

by inoculation at 38°, and by stirring at 28° ; crystals cf

betol by inoculation at i/J", and by stirring at ioi°.

The actual temperatures of crystallisation in binary

mixtures are given by the supersolubility curves.

May 23.
—" Studies on Enzyme .Action. X.—The Nature

of Enzymes." By Henry E. Armstrong and E. Frankland

Armstrong.
The study of enzymes has now reached a stage at which

it appears to be desirable to consider what is established

and to direct attention to some of the principal issues

which remain to be elucidated. The action which each

enzyme e.xereises is clearly specific and limited to com-

pounds of a particular type ; ihe apparent exceptions to

this statement in the case of sucrorlastic enzymes have

been investigated and eliminated : there is little doubt that

maltase is capable of hydrolysing a-glucosides alone, whiKt

emulsin hvdrolyses only j3-giucosides. Further experiments

have been' made with carefully purified materials to ascer-

tain what substances control Ihe action of each sucroclasti."

enzyme ; the evidence that enzyme and hydrolyte must be

in complete correlation appears to be little short of absolu:o.

A special study has been made of the hydrolysis of cane

sugar by invertase : apparently, glucose and fructose alone

retard the action of this enzyme ; it would seem to

follow that it is so constituted that it can adapt itself

to both sections of the biose. Cane sugar, though a

derivative of a-glucose, is not a simple o-glucoside, nor is

it an a-fructoside ; consequently there is little room for

doubt that the action of invertase is altogether peculiar and

that the enzyme extends its influence over the whole of

the cane-sugar molecule. Maltose and lactose differ from

cane sugar in that they are hydrolysed by enzymes which

also act on the corresponding simple glycosides.

It is conceivable that the enzymes themselves are subject

to hydrolysis and simplification—in other words, that a

biose may give rise to a monase. The existence of monases

in admixture with biases is therefore to be expected.

There can be little doubt that the sucroclastic enzymes arc

products of hydrolytic changes in the protoplasm con-

ditioned by enzymes—mainly proteoclasts.

" Studies on Enzyme Action. IX.—The Enzymes of

Yeast : Amygdalase." By R. J. Caldwell and S. L.

Courtauld.
Amygdalin, which on complete hydrolysis yields two

molecular proportions of glucose, is only partially

hydrolysed by the enzymes extracted from dried yeast,

mandelonitrile glucoside and glucose being formed :

—

C' H,CH(CN")0—C,,H,,0,„-fH..O ^
'C.HjCH"(CN)0—C,H„05-fC,H,,0..

The enzyme which effects this decomposition is specific,

but being accompanied by maltase has been generally sup-

posed to be identical with it. This conclusion, however,

appears unwarrantable in view of the evidence recently

advanced by the authors that amygdalin is not a derivative

of maltose, and in the light of recent work on the specific

character of the enzymes (E. F. Armstrong).

Systematic experiments with yeast extracts led to the

conclusion that true maltase is without action on
amygdalin, for the maltase could be destroyed by heating

at 50°, whilst the activity towards amygdalin was un-

impaired. Proof was thus obtained of the existence of a

specific enzyme not hitherto recognised as a constituent

of yeast, which is the active agent in the separation of

glucose from amygdalin. This enzyme, "amygdalase," is

present in larger proportion in top yeasts than in bottom
yeasts, and appears to be equally well extracted at all

temperatures from 15° to 45°, whereas for the extraction

of maltase there is a distinct optimum temperature depend-
ing on the variety of yeast.

Although completely freed from maltase by heating at

50°, yeast extract retains not only its power to hydrolyse
amygdalin, but also a diminished activity towards methyl-
n-glucoside, and unaltered activity towards cane sugar.

The inference that methyl-a-clucoside is attacked by the
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two enzymes maltase and amygdalase cannot well be
disputed, particularly as amygdalin is more slowly hydro-

lysed in presence of methyl-o-glucosidc, whereas maltose
has no influence. The alternative explanation is that there

is yet another a-glucasc existing side by side with maltase

and amygdalase. The enzyme which attacks amygdalin
is not identical with invertase as Marino and Sericano

have recently declared, for a high temperature (60°) quickly

destroys amygdalase, leaving active invertase in solution.

Amygdalase, like maltase and invertase, is present in

the yeast in the form of a " zymogen-" or more complex
proteid molecule. This zymogen can be dissolved out at

0°, and its hydrolytic activity developed by heating the

solution for a short time at 45°. Unlike maltase,

amygdalase is not destroyed during autolysis of yeast, but

may be precipitated with the invertase by means of

alcohol.

June 20.
—" Studies of the Processes operative in Solu-

tions."

(2) The Displacement of Chlorides from Solution by

Alcohol and by Hydrogen Chloride. By H. E. Arm-
strong, Dr. j. \'. Eyre, A. V. Hussey and W. P.

Paddison.
(3) The Sucroclastic Action of Nitric Acid as Influenced

by Nitrates. By R. Whympsr.
(4) The Hydrolysis of Methylic Acetate in Presence nf

Salts. By H. E. Armstrong and J. A. Watson.
(5) The Discrimination of Hydrates in Solution. I\v

H. E. Armstrong and R. J. Caldwell.

(2) The effect of different proportions of the non-electro-

lyte alcohol and of the electrolyte (in solution) hydrogen

chloride in displacing ammonium, sodium and potassium

chlorides from their saturated solutions has been deter-

mined and the proportion of water calculated which it

may be supposed is withdrawn by the precipitant in each

case. The results afford an interesting picture of the state

of the salts in the various solutions ; in particular, th<-y

show that sodium and potassium chlorides are present in

saturated solutions in an easily precipitable, slighlly

hydrated form and that they pass into a more soluble anrl

niore hydrated form as the amount of precipitant is

increased. Except that alcohol has less dehydrating power

than hydrogen chloride, no distinction can be drawn
between the two as precipitants of chlorides.

(3) The method developed in part i. of these studies by

R. J. Caldwell has been applied to nitrates, i.e. the

average concentrating effect which .i number of these salts

produce has been determined by hydrolysing cane sugar

with nitric acid in their presence and ascertaining the

extent to which the solution must be diluted in order to

reduce the rate of change to the value which it has when
the salt is not present. The average degree of hydration

deduced for the various salts is as follows :

—

AgXOj.sH.O.
NH,N0,.7H,0.
K\0,.8H.O."
NaNOj.ixH.O.
LiN0,.i3H/0.
Sr(N03),.iSH.O.

(4) To ascertain whether the method followed in (1) and

(3) of these studies can be applied to hydrolytes other than

cane sugar, the investigation has been extended to the

hydrolysis of methylic acetate by chlorhydric acid in

presence of various chlorides. The results arrived at are

as follows :

—

NH,C1.5H,0.
KCI.8H.Or
NaCl.ioH,.
BaCL.iSH.O.
CaCh.2oH,0.

These values are slightly lower than those deduced with

the aid of cane sugar. It is suggested that the chlorides

enter to some extent into competition with the acid for

the ethereal salt and that, consequently, they partially

prevent hydrolysis. Nitrates have a slill greater effect in

competition with nitric acid, the apparent hydration!

values being NH^N0,.2H,O, LiNO,.oH,0, KN0,.iH„0
NaN0,.3H,0.

I (5) The results arrived at in these studies and in those
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on enzyme aeCion carried out at the Central Technical
College are discussed with reference to the general problem
of chemical interchange in solution. It is argued that not
only is the ionic dissociation hypothesis irrational and
unsupported by chemical evidence which compels its

acceptance but that proof is not wanting that it is un-
tenable ; that the selective action of enzymes as hydrolysts,

the action of salts and other dehydrants in promoting
hydrolysis by acids and the similar behaviour of non-
electrolytes and electrolytes in precipitating substances from
solution are all cases of change which it is easy to explain

on the assumption that association takes place, although
incompatible with the view that dissolution involves separ-

ation into free ions. The importance of the part played
by hydrates in solution is considered and the evidence
bearing on their composition is analysed—especially that

to be derived from the change in the solubility of gases
produced by salts, &c. It is contended that the values

deduced by the cane-sugar hydrolysis method are rational

values. Finally, reference is made to the nature of electro-

lytes and it is argued that it is incumbent on physicists

to reconsider the arguments which lead them to accept

the hypothesis of ionic dissociation, in order that they may
substitute some more suitable hypothesis.

Royal Microscopical Society, June 19. —Lord Avebury.
F.R.S., president, in the chair.—A slide of cow's hair
presented by J. E. Lord. The hair, which showed a
wool-like structure, was taken from the flank of the cow.
Hair of this description is used in the manufacture of

felt for exportation to a foreign port, where, owing to the
prohibitive tariff, it has to be free from wool. The felt

was refused admittance, except on a higher scale of tariff,

on the ground that it contained wool. This led to an
examination of the constituents of the felt, and the wool
was traced to the cow. Hair is found on many goats,

the llama, and the camel, which is commercially known
as wool.—Slides of fluid crystals : Dr. Hebb. An inter-

mediate physical state exists between the solid and liquid

forms of matter, i.e. some substances present themselves
as liquids whilst retaining certain characteristics of their

solid state. This intermediate state has been found to

occur in animal tissues, and it is to Adami and Aschoff
that we owe the demonstration of potential fluid crystals

in certain organs, e.g. the adrenal gland. The slides ex-

hibited were sections cut from the fresh tissue of the

adrenal gland. In one illuminated by ordinary light the

sphero-crystals were indistinguishable from common fat

globules, but in one illuminated by polarised light they

evidently possessed the power of double refraction, and
exhibited a well-marked black cross.—A slide of a group
of six specimens of Stephanoceros, mounted : Mr.
Rousselet.—Eye-pieces for the microscope : E. M.
Nelson. The paper had reference to a new eye-piece

calculated by Mr. Nelson and described by him in his

presidential address in igoo. The author said that in his

own work these eye-pieces have quite superseded those of

the compensation form. There is no reason why they

should not be produced at a price only slightly in excess

of that of the ordinary Huyghenian, as they are composed
of only two biconvex lenses. In these eye-pieces the re-

fractions are equally divided between the two lenses, and
the equation for achromatism given by Coddington and
others is also satisfied.—The life-history of the tiger beetle :

F. Enock.

Royal Meteorological Society, June 19.—Dr. H. R.

Mill, president, in the chair.—Weather and crops, 1891-

1906 : F. C. Bayard. An analysis was given of the

agricultural and horticultural tables which are included in

the annual phenological reports. The author had sorted

out the various crops into " good," " average," or " bad
for each district, and against each he had placed the

temperature, rain, and sunshine for the four seasons, and
whether these statistics were above or below the average.

Tables were given showing the general results with regard

to wheat, barley, oats, beans, peas, potatoes, turnips,

mangolds, hay, clover, apples, pears, plums, raspberries,

currants, gooseberries, and strawberries.—The relation of

the rainfall to the depth of water in a well : Dr. C. P.

Hooker. The .luthor gave the weekly measurements of

the depth of water in a v^ell 101 feet deep at Further
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Barton, Cirencester, compared with the weekly rainfall
for the years 1903-6. The results included the remark-
ably wet year 1903, and the droughty summer and autumn
1906.—The " step " anemometer, an instrument designed
to obviate the " sheltering " error of the Robinson's cups :

VV. Child.

Royal Anthropological Institute, June 25.—Mr. F. W.
Rudler, e.x-president, in the chair.—A series of lantern-
slides illustrating aboriginal rock paintings discovered by
him in Western Australia : F. S. Brockman. The
subjects depicted consist of human figures, animals, and
hands, the former being the more interesting. The
figures, which are dressed in a long jacket and trousers,
are very crudely drawn and painted in red, black and
white pigment. A peculiar feature is that the mouth is

not shown. There is some difiiculty in determining whom
the figures represent, but it is clear that they are not
Australians, and it seems most probable that a party of

shipwrecked Europeans served as the original model.—

A

collection of so-called Kanaka skulls from the south of
New Caledonia : Dr. David Waterston. The skulls were
very varied in type, but some showed distinct Polynesian
and others Melanesian features, while one was of

.•Vustraloid and another of negroid character.—Instruments
employed to obtain contour tracings of the different aspects
of the skull ; Prof. Cunningham. The instruments in-

cluded Broca's original stereograph, Lissauer's instrument,
Rudolf Martin's Kubuskraniophor, and an American
periglyph.

Challenger Society, Time 26.— Sir John Murray in the

chair.—Dr. Caiman exhibited and made remarks on some
plates of tropical Cumacea, followed by a discussion on
the comparative rates of growth of the fauna in warm and
cold seas.—The secretary reported on the commence-
ment of the society's " Bibliography of Marine Zoology,
1S46-1900," of which Mr. L. A. Borradaile has been
appointed editor ; the bibliography will enable a worker
to find readily the faunistic papers on any area or of any
group in which he is interested.

Dublin, .

Royal Dublin Society, May 21.— Prof. S. Young,
F.R.S., in the chair.—Some devices for facilitating the

study of spectra : Prof. W. N. Hartley. The author
described the infusible materials used as supports instead

of platinum in high-temperature flames, such as carbor-

undum points and quartz fibres. For solutions, quartz

tubes with a capillary orifice were used. The use of the

Mecke burner was shown both with and without the air-

blast. For the production of chloride spectra, an arrange-

ment was shown by which a bye-pass carried a portion

of the gas supply through a bottle containing sponge
saturated with chloroform. The Mecke blast burner was
shown with the blast produced by a water-blower ; the

pressure should be 2 kilos, per sq. cm. Photographs were
shown of spectra of lime and calcium chloride taken with

two hours' exposure.—Note on the spectra of calcium and
magnesium : Prof. W. N. Hartley. In photographing the

spark spectrum of metallic calcium in an atmosphere of

hydrogen, and also in a vacuum, without a jar in circuit,

it was found always very difficult to obtain precisely the

same spectrum with the same exposure. The principal

features were the bands in the red, orange, and green,

with the line A 4226 ; also in one instance there appeared

the lines at 3968-6 and 3933-8, but these were very feeble.

At pressures less than 5 mm. there was no distinct

passage of the spark between the electrodes. They glowed

with a violet light ; bright stationary spots of white light

were seen on the negative electrode, and a great number

of scintillations, less bright on the positive electrode, not

in one spot, but all over it. .'\t intervals there was a

small flame of red light lasting a few seconds, evidently

due to the calcium, which apparently passed from the

positive electrode ; but this ceased after a few seconds.

Similar observations were made on magnesium electrodes

under the same conditions. The phenomena are believed

to be connected with discharge of negative electricity from

hot calcium and from lime, described by Dr. F. Horton

at the meeting of the Royal Society on January 31.—The
free gases contained in monazite : R. J. Moss. The gas
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liberated when Norwegian monazite is ground in vacuo

consists chiefly of hydrogen and helium, with atmospheric

gases. One volume' of helium so obtained is associated

with about six volumes of hydrogen. It is shown that

this evolution of gas is not due to the heat mechanically

produced ; the gases are probably present in the free state.

\A'hen the mineral is heated very little hydrogen can be

detected in the gas at first evolved, but at a temperature

of about 600° C. nearly half the gas evolved is hydrogen.

It was found that at temperatures as low as 275° C. some

of the o.\ides present in the mineral were reduced by

hydrogen, with the production of water, hence the

relativelv small quantity of hydrogen in the gas at first

evolved in heating the mineral. Hydrogen in other radio-

active minerals may escape detection for the same reason.

Paris.

Academy of Sciences, July 3.—M. Henri Becquerel in

the chair.—Some formula' relating to the number of

classes of quadratic forms : G. Humbert.—The roh- of the

spleen in trypanosomatous diseases : A. Laveran and

M. Thiroux.' Among animals the spleens of which have

been removed, the development of the disease is not

sensibly modified.—The direct hydrogenation of the

anhydrides of formenic acids : Paul Sabatier and .\.

Mailhe. The general method of hydrogenation over finely

divided nickel can be systematically applied in this case.

—

The synthesis of secondary isoamyl alcohol,

(CH,),=CH—CHOH—CH3 :

Louis Henry.

—

.\ prehistoric syphilitic skull : L. Lortet.

—A mineralogical study of the silicated products of the

eruption of Vesuvius (.\pril, 1906), and conclusions to be

drawn therefrom : .A. Lacroix.—Finger-prints as a method
of identification : M. Oastre. The finger-prints of any
particular individual, from the youngest age to the most
advanced, are invariable, and the concordance of the

Impressions of the ten digits would constitute practical

certainty of identification, the calculable chance of error

being less than one part in sixty-four billions.—The evolu-

tion of forces : Gustavo Le Bon.—The Integrals of the

differential equation y^+ k„y''+ A,y' = o : Pierre Boutroux.
—.\ mechanism which allows the maintenance of a train

of prisms rigorously at minimum deviation : Maurice
Hamy.—The ionisation of air : L. Bloch. A current of

air across ordinary or, better, distilled water acquires a

negative charge, which is, however, a difference between
two unequal charges. The intensity of the ionisation thus

implied is greatly augmented with increased pressure.

—

The electrolysis of very dilute solutions of silver nitrate

and oxide : MM. Leduc and Labrouste. There is little

doubt but that silver liberated by electrolysis under a

suflficient voltage behaves as an alkaline metal reacting

upon water to produce an oxide.—The absolute atomic
weight of chlorine : G. D. Hinrichs.—The volumetric

estimation of phosphorous acid : C. Marie and .\. Lucas.
—The action of chlorine and sulphur chloride on some
oxides ; F. Bourion.—The atomic weight of hydrogen :

Daniel Berthelot. The mean result as deduced from the

densities of nitrous oxide, nitric oxide, and nitrogen is

calculated to be 14.005.—The specific heat and cryoscopic

constants of mercuric iodide : M. Guinchant.—Diglycollic

acid and its homologues : E. Jungfleisch and M.
Godchot.—Synthesis by means of mixed organometallic

derivatives of zinc. Unsaturated o^-acyclic ketones : E. E.

Blaise and M. Maire.—Some new bromo-derivatives of

pyridine : L. Barthe.—The action of some 7 and 5-bromo-
ethers on cyanoacctic, malonic, and methylmalonic ether ;

G. Blanc The alkaline rocks of Central .Africa : A.

Chudeau.—.\ new Myxosporidia parasite in the sardine :

I.. Leger and E. Hesse.—The genital organs of the

Taenia nigropuiictata : Pasquale Moia.—The action of low-

temperatures on the eggs of Paralipsa gularis, Zeller

:

J. de Uoverdo.—Calcification and decalcification in man :

P. Ferrier. There exists naturally in certain organisms
an epoch In life when an elimination of chalk is necessary.

This can be brought about by the use of inorganic acids,

sodium and magnesium sulphates, sodium phosphate, and
alkaline sulphides.—.Artificial serums : C. Fleie.—-A new
method of measuring the surface of the human body : M.
Roussy.
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New South Wales.

Linnean Society, May 23.—Mr. A. H. Lucas, president.

In the chalr.^Special meeting to mark the occasion of the

bicentenary of Carl von LInne (1707-1778).

May 30.—Mr. .A. H. S. Lucas, president, in the chair.

—

Studies In Australian entomology. No. xlli., new genera

and species of Carabida;, with some notes on synonymy
(Clivinlni, Scaritini, Cunipectini, Trigonotomini, and

Lebiini) : T. G. Sloane.—Dimorphism In the females of

Australian Agrlonldae (Neuroptera ; Odonata) : R. J.

Tillyard. In IsclDiura heteroslicta the male is bronze and

blue ; of the females, form A (ordinary) is dull black, and

form B (dimorph) imitates the male ; and the proportion

of form B to total number of females Is 30 per cent, to

40 per cent. In /. delicaia, c? red and blue; $ form A,

dull black or olive-green ; form B, Imitates cf ; 10 per cent.

in S.W. .Australia. In Agrioinemis prtiinescens, cJ black

with grey bloom ;
O form A (wanting) ; form B, orange

;

100 per cent. In A. spleiidida, (^ bronze and blue;

O form A, similar to S ; fcr" B, red
; 40 per cent. In

.1. argenica, cf silvery-white (ground colour black);

9 form .A, black ; forni B (wanting) ; o per cent. In

A. velaris, rj bronze with red tip; $ form A (wanting);

form B, red ; 100 per cent.—The Lake (ieorge Senkungs-

feld : a studv of the evolution of Lakes George and

Bathurst, N.S'.W. : T. G. Taylor. Lake George, situated

twenty-five miles south-west of Goulburn, is the largest

lake in New South Wales. It is bounded on the west by

a fault scarp nearly thirty miles long and about 400 feet

above the level silt-bed of the lake. The rivers running

into the lake originally entered the Vass River, but have

been blocked by the fault. The old outlet, 300 feet above

the lake, is represented by alluvial boulders up to 2 feet

in diameter, which can be traced for three miles across

the fault scarp. The second portion of the paper deals

with the origin of Lake Bathurst. This is a broad valley

probably blocked by the talus and debris carried down by

the Muiwaree River.
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;4Ar INTRODUCTION TO THE COMPARATIVE
ANATOMY OF VERTEBRATES.

Einfuhruwg in die Vergleichendc Anatomic dcr Wirbcl-

ticrc. Bv Prof. Robert ^A'icdersheim. Pp. xxii+471;

illustrati-d. (Jena : Gustav Fischer, 1907.) Price

1 1 marks.

THE fatalities which may overtake standard text-

bool<s are numerous and complex in their action,

but on the whole, overgfrowth, the result of repeated

editions, is one of the commonest causes of extinction.

With the incorporation of new material in each edition,

the scientific merit of a work may rise, but unfortun-

ately its commercial value will certainly decline; from

an examination book with a wide circulation amonarst

students it becomes a reference book, used only by

experts. This is a difficulty which faces every

author in the preparation of a new edition of a stan-

dard text-book ; he may do his duty at the expense of

circulation, or he may throw overboard older work to

make room for the new, and thus maintain or even

increase the circulation, or lie may do as Prof. Wieder-

sheim has done—allow the work to increase with the

growth of knowledge, and issue another book alto-

gether, into which are condensed the merits and essen-

tials of the older work.

The volume under review is a condensation of Prof.

Wiedersheim's well-known text-book on comparative

anatom)'. It will be widely used, no doubt, by medical

and by science students in Germany, but it will also

prove of the greatest service to those who wish to

obtain a summary of our modern knowledge of this

subject. The author has the incomparable advantage

of a first-hand knowledge of the whole length and
breadth of vertebrate anatomy; as colleagues and
advisers in the University of Freiburg he has Gaupp,

Keibel, and E. Fischer, each eminent in his own field

of work. He possesses a simple, easy diction, a judi-

cious eye for the selection of his facts, and a very open

mind. His attitude perhaps is too cautious, too non-

committal ; difficult and unsettled problems are simply

mentioned or brushed aside.

It is a curious fact that no British anatomist has

ever produced a systematic treatise on comparative

anatomy of the t}'pe so common in Germany—the type

best represented bv the works of Gegenbaur and

Wiedersheim. Huxlev's classical work on vertebrate

comparative anatomy is arranged on quite different

lines ; there the anatomical facts are so grouped as to

throw light on the relationship of one class of animals

to another; clearly, in Huxley's opinion, the chief

object of the anatomist is to ascertain the evolutionary

history of the animal, whereas the German anatomist

seeks the evolutionarv history of the organ. English

anatomists set their facts under a zoological classifica-

tion, whereas, in the book under review, the classifica-

tion is strictly anatomical. Prof. Wiedersheim may
make incidental allusions to the bearing of a fact on

the position of one group of animals to another—such

as the impossibility of deriving the mammalian lung
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from the reptilian—but such allusions are few and far

between. Clearly he has no immediate object in view

saving that of bringing together in an orderly ar-

rangement all that is known of the form and variation

of each organ. Strictly speaking, the classification

adopted in German works on comparative anatomy is

essentially physiological; the structures subserving cir-

culation are dealt with in one chapter, those of respir-

ation in another, and it may be at once admitted that

this method of classification has an overwhelming

advantage over any other. Yet such a treatise is the

last one in the world one would consult for physi-

ological information, because the correlationship be-

tween function and form has never appealed very

strongly to the German anatomist. .\s knowledge in-

creases, it becomes more and more certain that the key

to comparative anatomy is comparative physiology—

a

subject yet in its infancy.

This statement, however, is less true of Prof.

Wiedersheim than of his compeers ; one rejoices to

see occasional allusion to function in his work ; he

rightly describes the functional significance of the air

sacs attached to the lungs of birds ; his allusion to

the function of the accessory sexual organs will prob-

ably assist the student to understand their structure

and relationship; mention is made of the effects of the

substance secreted by the suprarenal body in raising

the arterial blood-pressure, although nothing is said

of its equally important action on the musculature of

the alimentary canal. There is a frank, engaging

honesty in the manner with which Prof. Wiedersheim

deals with structures of obscure meaning. .As regards

the descent of the testicle, he says it is a " schwer

crkl.'irbaro Vorgang "
; unlike Metschnikoff, he does not

conclude that the hymen at the entrance of the vagina

has neither function nor meaning, because in the pre-

sent state of our ignorance regarding sexual organs

generally we have not as yet discovered any function

or meaning attached to it. He frankly admits that

the significance of the abdominal pores is unknown.

On the other hand, he concludes that the lobu-

lation of the lung has no physiological significance—an

inference which will not be supported by a closer

knowledge of the mechanism of respiration.

There are certain minor blemishes in this work.

The index is not nearly full enough. For instance, on

taking the book up for the first time, the reviewer

wished to ascertain v.-hat was taught regarding the

fate of the cloaca in higher mammals, but found no

reference to that structure in the index. But in the

text he discovered, from incidental remarks rather than

from any special description, that Prof. ^Viedersheim

regards the anus of the higher mammals as the cloacal

orifice, and that the urogenital aperture is a new open-

ing. The research of Dr. F. Wood Jones leads to a

diametrically opposite conclusion, namely, that the

urogenital orifice is the cloacal orifice, and that the

anus is a new opening, and hence the frequent occur-

rence of atresia ani in children. There are other state-

ments, too, with which English anatomists will not

agree, such as those regarding the nature of the

sternum, the origin and nature of the temporo-maxil-

lary joint, the origin and nature of the diaphragm,

N
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the homology- of the muscles of the body wall, and the

retrograde nature of the appendix verinilormis. These,
however, are all contentious matters, wliich the author
purposely has left undiscussed, preferring- evidently to

state the older view until the truth of the newer has
been more firmly established. A. K.

rUE PRIXCIPLES AND PRACTICE OF FOOD
PRESERVING.

Les Industries de la Conservation des Aliments. By
X. Rocques. Pp. xi + 506. (Paris : Gauthier-Villars,

1906.) Price 15 francs.

A/I ^^OC'Q'^ES'S aim in writing the present work
1-

' -1 • has been to explain, for the benefit of manu-
facturers and others, the scientific principles upon
which the preservation of foodstuffs is based.

At first sight it is somewhat curious that in dealing
with the problems of food-preservation no large

measure of success should have been met with until

comparatively recent times. To retain the fruits of

the earth against periods of scarcity must always
have been a desirable object. Hence such operations

as the garnering of grain and the drying and salting

of flesh were practised ages ago ; but afterwards

there was a gap of many centuries—one might almost
say from prehistoric times until yesterday—during
which no considerable advance was made in devising

means of preventing the progress of decay. It was a

question of the infinitely little. Against club or sword
of human despoilers a man might match club or

sword in defence of his store of foodstuffs, but he was
very nearly powerless against the microscopic agents
of putrefactive change.

Nevertheless, in a groping, tentative sort of way,
some steps were beginning to be made during the

eighteenth century. On the theoretical side Van
Helmont, Boyle, Becher, Pringle, Macbride, Black,

and others studied the allied questions of fermentation

and putrefaction, whilst Lavoisier gave the first

touches of quantitative exactitude to such inquiries by
his experiments upon the alcoholic fermentation cf

sugar. On the practical side Gaefer and Eisen tested

the possibility of preserving vegetables and fruits by
desiccation. Then in the early part of last century

came Appert, who practised what is essentially the

process of sterilisation employed at the present day
on an immense scale in the preservation of every sort

of comestible. But it was only with the victory of

Pasteur in his famous controversy with Lieblg that

the true nature of fermentative and putrefactive

change became clear. It was the micro-organism, and
not the air (per se), nor spontaneous generation, nor

chemical instability, that was responsible for the

decay of organic tissues. Henceforward the steps

become firm. It is now the aim of all preservative

processes to prevent the development of the micro-
organism, whether by exclusion of its presence, or by
its destruction, or by the inhibition of its growth.
Hence it is that either heat or cold may be used for

the required purpose : canned peaches are edible be-
cause the putrefactive organisms had been destroyed
by heating; ice-embedded mastodons, ages after their
death, have furnished well-preserved carcasses because
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the development of micro-organisms has been inhibited
by cold.

After touching upon these and other points in an
interesting historical sketch, the author deals, shortly

but comprehensively, with the phenomena and pro-

ducts of putrefactive change in alimentary substances.

He passes then to the consideration of the practical

processes employed in preventing these changes.
Preservation by means pf heat is first described. To
give an idea of the general plan of the book we will

outline this section. First comes a sketch of the de-

velopment of the industry, with notes of localities,

products, and some statistics of production—not very

recent, by the bye—then the general technique is

described, including the manufacture of tins and
bottles, and the different methods of closing and
sterilising these vessels after they are filled. After-

wards the various classes of foods—vegetables, fruits,

meat, fish, and milk—are dealt with in detail, the

quantity of material, preliminary treatment, and time
of sterilisation being given where necessary for

each individual article. Numerous illustrations of

machinery and operations elucidate the text.

This thorough and practical style of treatment is

continued in the remaining sections of the book,

dealing respectively with preservation by means of

cold, by desiccation, and by the use of antiseptics.

JVI. Rocques laments the fact that France has lagged
behind other countries in the use of cold storage,

which in the opinion of M. Muntz is the method
having the greatest future. In connection with this

an interesting parallel may be noted. Just as Lister's

antiseptic surgery has been largely replaced by aseptic

processes, so in the case of foodstuffs sterilisation by

heat is being to a considerable extent obviated by the

practical asepsis of refrigeration.

.We can cordially endorse the closing words of M.
Brouardel's preface : M. Rocques has written a good
book and done a good deed at the same time, since

in all probability the health of his fellow-men

will benefit from using the information he summarises

and applying the principles he explains.

C. SiMMONDS.

THE THEORY OF PLANT BREEDING.
Le Transformismc appliqui a VAgriculture. By

Prof. J. Costantin. Pp. 300. (Paris : Alcan, 1906.)

Price 6 francs.

BY " transformism " Prof. Costantin understands

the passage from one species to another or the

creation of new species—Lamarckianism or Darwinism
in contradistinction to the older theories of men like

Jordan concerning the absolute fixity of species. The
book in the main deals with plants, and consists of a

general discussion of the meaning of a species and of

such phenomena as garden varieties, bud sports, and
graft hybrids, the effects of climate and soil on type,

together with a summary of the work of de Vries on

mutations and of Nilsson and the Svalof station on
the improvement of cereals. It is a difficult and com-
plex country, and as so much of the progress of agri-

culture must depend on the creation of improved
varieties, the importance of a survey of the known
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and the unknown cannot be exaggerated. For
example, if one may judge from the variation in yield

among existing varieties of wheat, an increase of lo

to 20 per cent, in the maximum yield is not beyond the

reasonable expectation of the raiser of new varieties.

This increase involves the cultivator in no extra ex-

pense to speak of, whereas if he obtained it by means
ol fertilisers or more intensive cultiva'tion, the added
cost might easily consume all tlie extra return for

the crop.

In the creation of new varieties of horticultural or

agricultural plants the guiding principle in the past

has been selection. In many cases this has consisted

in the skilled observer picking out "mutations," new
forms which have arisen per saltuni and show some
essential and transmissible difference from the type.

In other cases a process of slow amelioration has gone
on through persistently breeding only from the best.

For example, the percentage of sugar in the sugar

beet has been doubled in about fifty years b}- select-

ing for seed purposes only those roots which were

richest in sugar, a little core having previously been

bored out for analysis. It is necessary, however, to dis-

tinguish here ; richness in sugar is a congenital condi-

tion of the root, transmissible with variations to its

descendants, whereas mere size or other temporary

factors due to culture cannot be so passed on and do

not in consequence form material for selection. Thus
it is probable that an immense amount of work that

has been done to improve cereals by sowing only the

largest or the heaviest grains, or, again, the grains

from the longest ears, has been wasted ; there is no
evidence of the permanent amelioration of any variety

bv this method. The advances have all been acquired

by "pure culture" methods; a desirable type of ear

Of grain is seen, and a pure strain is created by

propagating from that, alone.

It is with these questions of mutation and selection

that Prof. Costantin's book mainly deals, but though

such methods have had the field very largely to them-

selves in the past, they are not likely to retain their

position in the future. Until recently the raiser of

new varieties was rather shy of cross-breeding; he

obtained thereby such an extraordinary and unstable

setof mixtures that it was only by a lucky accident he

could select anything tractable from it. Thanks,

however, to the Mendelian hypothesis, we are now
able to handle with some precision the varied hybrid

forms which result from a cross, and the work of the

Cambridge school of biologists, of Bateson among
sweet-peas, and of Biffen among wheats, has shown

what a remarkable practical tool Mendel has placed

in the hands of the plant-breeders. Mendel's work

has revolutionised the whole point of view,

and in consequence Prof. Costantin's book, which,

though dated igo6, contains no mention of Mendel

and his theories, is hardly of service to the plant-

breeder of to-day. Doubtless we may have to come

back to a consideration of many of the facts therein,

facts which lie outside the scope of Mendel's hypo-

thesis, but just at present the current is setting so

strongly the other way that Prof. Costantin's book

will not meet with much acceptance.
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SCIENCE FOR ARTISTS.
Modern Painters. By John Ruskin. 5 vols.

The Stones of Venice. By John Ruskin. 3 vols.

Unto this Last, and Other Essays on Art and Political

Economy. By John Ruskin. Everyman's Library.
(London : J. M. Dent and Co., n.d.) Price is. net
per volume.

A CHEAP edition of Ruskin's works, clearly
-'»• printed, and with the author's illustrations well
reproduced, is a boon which will be keenly appre-
ciated in many directions. The world of art already
owes a heavy debt to " The Stones of Venice " and
" Modern Painters," but for many years these have
been accessible to the young student only through the
agency of the public library or some such place. The
great critic, whose watchword was "truth," thus
failed to see the full fruits of his teaching. Now it

is possible for anyone to enjoy the benefit of his writ-
ings, and the training of an artist must be regarded
as incomplete until he has mastered, at least, the
principles of his calling as laid down by Ruskin in

"Modern Painters."

It has always, ever since the days of ancient
Greece, been fully recognised that no representation

of the human form can be even passable unless it is

anatomically correct. Every muscle, every sinew,
must be in its proper place, and correctly propor-
tioned; even the attitude and expression of each figure

must be correctly fitted to the subject, or the result

will be unmercifully condemned. But how many a
landscape is defaced with impossible clouds, trees

which grow nowhere on this earth, and even rocks
and mountains such as no eye has ever seen. In

truth, nature has an anatomy as real as that of the

human body, and the man who knows turns from
such parodies with exactly the same feeling of con-

temptuous disgust as is inspired by a figure with
misshapen limbs, or poised in an impossible attitude.

Misrepresentation of nature has been endured by
the public from ignorance bred by lack of observation.

As Ruskin says, it is not easy to discern the truth.

The eye has to be trained to see correctly,

and a picture should contain just that amount
of fact which would be visible in the circumstances

represented, and no more. It is useless for men who
would be regarded as scientific Philistines to urge
such things upon artists. Only the great ones would
listen for a moment, and they are just those who need
the advice least of all. They have always known,
more or less, how to combine truth of visible detail

with those qualities of breath and feeling which are

involved in the idea of a "picture." But the rank

and file too often palm ofif on ignorant buyers works
which are wrong in drawing, wrong in colour, and
ridiculous as representations of nature.

No one can regard Ruskin as a mere man of

science, and he should command the attention of all

who aspire to be his brother artists. His magnificent

chapters on clouds, on plant forms, and on mountain

sculpture are admirable alike in conception and execu-

tion. They are an excellent beginning. An artist

who has studied them with care cannot but go to
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nature with an opened eye, and a little correct seeing^

must surely inspire him with the desire to under-

stand, and to Icnovv nature as the sculptor knows the

human body. The anatomy of scenery cm only be

fully grasped by industrious study, and every land-

scape painter should be put, as a prime essential,

through properly devised courses of meteorology,

botany, and geology, since they are the only clues to

the working of the bones and muscles of the world.

OUR BOOK SHELF.
The Hills and Valleys of Torquay : a Study in Valley-
Development and an Explanation of Local Scenery.
By A. J. Jukes-Browne. Pp. viii+104. (Torquay:
Published by the Author, Floriston, Torquay, 1907.)
Price 35. 6d.

This is a pleasantly written but withal scientific ex-
planation of the sculpturing of the land which forms
the Torquay promontory. The natural attractions of
the region are great, and Torquay itself is said to

spread over eight hills. .Among these, Lincombe and
Warberry Hills, formed of red Devonian grits, rise
from 400 to nearly 500 feel ; while the coast scenery is

diversified by the limestone crags and cliffs of Tor-
quay and Babbacombe, the slates of Ilsham, the dark
igneous rock of Black Head, and the red conglomer-
ates, sandstones, and clays of Watcombe and Liver-
mead.

In describing the various stages and processes that
have led to the present scenery, the author has en-
deavoured to make his work as simple as possible, but
the reader who has hitherto paid no attention to
geology must give earnest application to the intro-

ductory geological chapters in order to understand the
subject. *

The author shows how the present features were
gradually developed after the Bovey Beds of Eocene
age had been spread over an eroded surface of older
recks. The rivers then took their courses over soft

strata, and cut channels through this covering into
the Permian and Devonian rocks beneath. In process
of time all traces of Bovey Beds have been removed
from the area, and there have been revealed the
remnants of old rock-platforms like that of Babba-
combe. trenched in places by river action, before the
present outlines of the coast were shaped.
The work, which will be of special interest to resi-

dents and visitors, is illustrated b)' a number of
excellent pictorial views, and by a series of maps,
based on those of the Geological Survev. The
student may with advantage colour by hand the
different geological formations represented on these
maps. The author would have done well to mention
the Geological Survey memoir on the country around
Torquay by Mr. W. A. E. Ussher, a work which must
form the basis of future research in the area.

.Ammonia and its Compounds. By Dr. J. Grossmann.
Pp. X + 151. (London and New York: Harper and
Bros., 1906.) Price 2S. 6d. net.

This is the first volume of a series of handbooks on
chemical technology which, so the preface informs us,

are not intended to be highly elaborated treatises, but
are rather to afford a general survey of the subject
and to serve as guides to the larger standard works.
Although the author of the present volume disclaims
either originality in the subject-matter or completeness
inthe compilation of his materials, the careful reader
will soon realise that whatever defects the book may
possess, it is written by one who is not only familiar
with his subject, but combines a full knowledge with
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the power of clear and concise exposition. A more
comprehensive treatise may possess the advantage of a
work of reference for specialists, but a small volume
like this will no doubt attract a wider circle of readers,
and should find its way to the shelves of the student
of general chemistry. We can only express a hope
that the succeeding volumes may maintain the high
standard of excellence attained by the pioneer volume
of the series.

But if the publishers are to be congratulated on
their new venture, we must candidly express regret

that so admirable a little volume should have been
printed on such inferior paper. It may be desirable to

buy a good book .-it a low price, but no one would
grudge a small additional cost if it enabled him to

decipher the lines of the illustrations. We would
specially direct attention to the figure on p. CS5, in

which, owing to the character and surface of the
paper, all the fine lines are obliterated, and the draw-
ing rendered quite worthless as an illustration.

J. B. C.

\'entilation. Heating, and Lighting. By VV. H. Max-
well. Pp. vi+151. Second edition, revised and en-

larged. (London : The Sanitary Publishing Co.,

1907.) Price 3s. net.

The simple principles and practice of ventilation, heat-

ing, and lighting are described in this volume from
the point of view of the sanitary engineer. It would
be to the advantage of the community if every archi-

tect and sanitar}' engineer were not only familiar with
the physical laws upon which successful ventilation,

heating, and lighting depend, but also based their

work upon them. Usually, the provision made to venti-

late and heat a building is quite inadequate; .and when
anv means arc provided they are constructed according
to rule-of-thumb methods, with little consideration for

the possiblv peculiar nature of the building to which
they are adapted. .\ few new devices and systems are

described by Mr. Maxwell, and the views of authorities

on requirements and efficiency are freely cited. The
student and tlie pr.ictical man will find the book easy

to understand, and a useful guide to success in e.\-

amiYiations or in building construction.

Practical Physiological Chemistry. By Dr. Philip B.
Hawk. Pp. xiv + 416; illustrated. (London: J.

and A. Churchill, 1907.) Price i6,s-. net.

Dr. Hawk's name is well known as an investigator

in the subject of physiological chemistry. The present

volume testifies to his ability as a teacher of the

subject. .'Mthough there is nothing strikingly original

in his presentation of the subject, the book he has
produced is free from error, is clearly written, is-

practical, and sufficiently full for most purposes. The
recent work published by Fischer and his colleagues

on the question of protein cleavage products is given

with special fulness; the urine, also, is naturally a

subject which occupies considerable space; indeed,

ncarlv half the book is devoted to this' important

secretion. The volume is admirably illustrated and
well printed.

' W. D. H.

R^.^istance des Carenes. By M. Fricker. Pp. 170-

(Paris : Gauthier-VlUars ; Masson et Cie., 1407.)

This latest addition to the series of little volumes

known as " Encyclop^die scientifique des .Aide-

Memoire," to which attention has often been directed

in these columns, deals with the propagation of waves

and questions of resistance of liquids to motion through

them, with particular reference to the motions of

ships. The problems considered are treated theoretic-

ally and experimentally, and the student of naval

architecture with some knowledge of the calculus

should find the book useful.

II
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LETTERS TO THE EDITOR.

[The Editor does not hold himself responsible for opinions

expressed by his correspondents. Neither can he undertake

to return, or to correspond with the writers of, rejected

manuscripts intended for this or any other part of Nature.

No notice is taken of anonymous communications.]

Radium Emanation.

In 1903, it was shown by Mr. Soddy and myself that the

spontaneous change of the emanation from radium results

in the formation of helium : this observation has been con-

firmed by Indrikson, by Debierne, by Giesel, by Curie and

Dewar, and by Himstedt and G. Meyer. Debierne has

shown that actinium chloride and fluoride also develop

helium. I have also once detected helium in the gases

evolved continuously from a solution of thorium nitrate,

and hope soon to confirm this observation.

When the emanation is in contact with, and dissolved in

water, the inert gas which is produced by its change con-

sists mainly of neon ; only a trace of helium could be

detected.

When a saturated solution of copper sulphate is substi-

tuted for water, no helium is produced ; the main product

is argon, possibly containing a trace of neon, for some of

the stronger of its lines appeared to be present. The
residue, after removal of tlic copper from this solution,

showed the spectra of sodium and of calcium ; the red

lithium line was also observed, but was very faint. This

last observation has been made four times, in two cases

with copper sulphate, and in two with copper nitrate ; all

possible precautions were taken ; and similar residues from

lead nitrate and from water gave no indication of the

presence of lithium ; nor was lithium detected in a solution

of copper nitrate, similarly treated in every respect except

in its not having been in contact with emanation.

These remarkable results appear to indicate the following

line of thought :—From its inactivity it is probable that

radium emanation belongs to the helium series of elements.

During its spontaneous change, it parts with a relatively

enormous amount of energy. The direction in which that

energy is expended may be modified by circumstances. If

the emanation is alone, or in contact with hydrogen and

oxygen gases, a portion is " decomposed " or " disin-

tegrated " by the energy given off by the rest. The gaseous

substance produced is in this case helium. If, however,

the distribution of the energy is modified by the presence of

water, that portion of the emanation which is " decom-

posed " yields neon ; if in presence of copper sulphate,

argon. Similarly the copper, acted upon by the emanation,

is " degraded " to the first member of its group, namely,

lithium ; it is impossible to prove that sodium or potassium

are formed, seeing that they are constituents of the glass

vessel in which the solution is contained ; but from analogy

with the " decomposition-products " of the emanation, they

mav also be products of the " degradation " of copper.

A full account of this research will shortly be communi-

cated to the Chemical Society. Willum R.imsay.

July II.

Effect of Pressure on the Radiation from Radium.

I HAVE, during the l.cst eighteen months, been engaged in

an investigation on the effects of pressure on radio-active

phenomena. In designing the apparatus necessary for the

purpose, it was necessary to consider that if any change in

the rate of production of the emanation occurs, through

pressure, effects would not be noticeable at once, as a new

;tate of equilibrium would only be reached after sever.-il

days. Similar considerations hold if any of the slowly

decaying products is affected. A special pressure pump

was therefore constructed according to the designs of Mr.

J. E. Petavel, and this pump allowed me to keep up a

pressure of about 2000 atmospheres almost indefinitely

without sensible leak. The time of the experiments was

not, however, extended bevond four or five days. 1 he

results have been entirely negative, and I estimate that a

change in the activity of one-third per cent, would have

been noticed.
.

. .

During the course of the investigation several fictitious

effects made their appearance, and it was the elimination

of these which necessitated a gradual improvement in the

methods of observation and took up the greater part of the

time occupied in the experimental inquiry.

In addition to the help of Mr. Petave) which has already

been mentioned, I have had the assistance of Mr. Makower
in the early stages of the work. The final experiments

were conducted by my assistant, Dr. Hans Geiger.

Arthur Schuster.

Victoria Park, Manchester, July 12.

In order to ascertain if the rates of disintegration of

radium and its successive products (the emanation, A, B,

and C) are affected by high pressure, we have placed

about I gram of barium chloride, containing 104 mg.

of radium, completely sealed beneath lead, in a thick-

walled cylinder of nickel steel, and compressed the radium

by a tight-fitting chromium tungsten steel piston i cm.

in diameter. The greatest pressure applied has been

3-2x10^ lb. to the square inch, which is the estimated

pressure at a depth of fifty miles beneath the surface of

the earth. The penetrating radiation arising from

radium C was observed by two large electroscopes placed

on either side of the radium, and at a distance of about

30 cm. from it. The 7 rays produced a deflection of

about twenty-eight divisions a minute in an electroscope,

the natural leak of which was 04. The pressure on the

radium was gradually increased from zero to that at ten,

twenty, thirty, forty miles beneath the earth's surface, and

was maintained for four days at about the forty-mile value.

The pressure was then taken off, and observations were

continued for three days more. During all these variations

of pressure, no change v/as detected in the 7 radiation,

although a variation of i per cent, could have been observed

without difficulty.

The pressure was then rapidly carried frorti zero to the

fifty-mile value and back, and also maintained at fifty

miles for two hours. Again there was no change, certainly

not I per cent.

It is therefore clear that the transformation from radium

to radium C continues in a normal manner at pressures

equal to those at forty to fifty miles beneath the earth's

surface; and this important conclusion seems inevitably

to follow—that radium generates heat by disintegration

equally at the surface of the earth and at pressures which

obtain at debths forty to fifty miles beneath the surface.

The Hon.'R. J. Strutt has proved that the quantity of

radium in rocks near the earth's surface is greatly in

excess of that required to compensate for the loss of heat

by conduction and radiation from the earth's surface. Dr.

Bronson has proved that the disintegration of radium is

unchanged by wide variation of temperature. It appears

from our experiments that the transformations take place

in the usual manner even under a pressure of 160 tons

to the square inch. If radium were distributed throughout

the earth in the same amount as at the surface, a

higher temperature gradient than that actually found

would be expected. A possible explanation of the

paradox has been put forward by Strutt and supported

by Milne. He supposes that the constituents of the earth

some twenty to forty miles beneath the surface are different

in character from those near the earth's surface, and that

they do not contain radium, or contain it to a smaller

extent This seems to carry with it the conclusion that

igneous rocks, which contain considerable quantities ot

radium, have their origin nearer the surface of the earth

than some geologists have supposed.
A. S. Eve.
Frank D. Adams.

McGill University, Montreal, June 28.

The .ffither and Absolute Motion.

The particular objection to identifying magnetic force

with velocity of the sther, which has been discussed

recently in
'

the columns of Nature by Prof O.
_

W.

Richardson, Sir Oliver Lodge and Prof. W. M. Hicks

Dr C V. Burton and Mr. E. Cunningham, must depend

on some point of view which is foreign to my ways of

thinking. Such a hypothesis involves, of course, that the
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all-pervading a>ther shall be at rest under normal con-
ditions ; the effect of any local disturbance due to matter
must thus be a local effect, and the distant regions of

»ther will remain unmoved. There can be no question of

ascribing a uniform motion to the whole of the asther,

extending to the remotest infinity, because there is no con-
ceivable means of producing or altering such a motion.
In other words, an infinitely e.xtended aether postulates

absolute motion as a fact, in the only real sense of that

term, namely, motion relative to the remote quiescent
regions of the rtther ; and once that determination is made,
arguments from relativity of motion must lapse.

The interesting point raised by Prof. Richardson, that

the steady field of a uniformly moving electron would
contain an infinite amount of moment of momentum,
requires detailed consideration ; but it is not without
parallel in more familiar departments of abstract physics.

Its scope may be illustrated by the steady motion of a
solid sphere in infinitely extended viscous fluid. The
sphere, even when in steady motion, experiences resistance,

and must be pushed along in order to maintain its motion.
This steady push must impart momentum to the fluid,

which increases in amount without limit as the time is

prolonged ; and it is, in fact, well known that the field

of flow around the sphere when it has reached its ultimate
theoretical steady state contains an infinite amount of

linear momentuin. But this circumstance does not vitiate

the dynamics of fluid resistance. For. in fact, the steadv
state of motion is very soon set up throughout the neigh-
bourhood of the moving sphere, while the continued supply
of momentum simply diffuses away into the distant regions
where the velocity is so slight that it does not react
sensibly upon the resistance to the sphere. Similar con-
siderations apply to the case of an electron set into steady
translatory motion through ipthcr. Here it is rotational

momentum that is steadily imparted to the surrounding
sether as time goes on, and is carried away into the distant
regions by wave-motion. This requires that the sether
exerts a torque on the moving electron, the reaction of

which on the aether is the source of the angular momentum
communicated to that medium. The possibility of per-
manent adjustment to a torque of this kind is not here
anomalous ; it is provided for in the fundamental hypo-
thesis of elastic resistance to absolute rotation of the
parts of the aether. There is, however, a fundamental
difference from the previous illustration of a solid sphere
moving through infinite viscous fluid. In that case the
force continually does work, leading to continued dissipa-
tion of energy into the viscous fluid. But in the electric

case the energy in the aether settles down to a steady
value, and no further energy is put into it, although a
constant stream of angular momentum is put into it so
long as tlie motion of the electron goes on.
The validity of illustrating the nature of magnetic force

by velocity of the aether re.sts on an application of the
Principle of Least Action. The power of that principle
resides in its allowing dynamical inferences to be drawn
without requiring detailed scrutiny of the mechanism
through which the forces operate. But the exceptional
character of the hypothesis of rotational elasticity, or the
possibility of some flaw in the argument, might conceiv-
ably have put the application of the principle at fault. It

is thus essential, both for verification and for clearness of
view, to scrutinise in detail the circumstances of the motion
as determined by the Principle of Action, so far as possible.

It would appear that, as regards the interesting feature
discussed by Dr. Richardson, nothing has gone amiss.

Even in the case of a sphere set in motion in frictionless

fluid, it may be said in the same wav that when the steady
motion has become absolutely established by propagation
outward, an infinite amount of momentum has been trans-
ferred from front and rear to the sides.

Cambridge, July 8. J. Larmor.

Tn Nature of July 4, Mr. E. Cunningham discusses my
statement of an objection to identifying the magnetic vector
with translational velocity of the Eether. Mr. Cunningham
says :

—
" If it were definitely stated that the magnetic force

in the free aether was proportional to the velocity of the
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a'ther relative to the observer the objection would be
valid"; and certainly any theory which embodied such a
doctrine would stand self-condemned. My argument, how-
ever, was not directed against this obviously untenable
view.

If, for the free aether, we assume that magnetic force is,

within a constant factor, identical with a;thereal velocity,

then we can determine the velocity of the aether at any
point by measuring the magnetic force at that point. For
the value of the magnetic force there is a perfectly definite

physical criterion, which is independent of any arbitrarily
chosen frame of reference, and hence we should have the
means of determining absolutely the velocity of the aether.

Thus, on our assumption, absolute motion attains to a
definite physical significance which has no counterpart in

the postulates of ordinary dynamics; and, this being so,

dynamics must fail to give a true account of electromag-
netism.

.\ccordingly, when we identify the magnetic vector with
translational .ethereal velocity, and at the same time assume
that we are dealing with a dynamical system, we should
expect to be led to results inconsistent with known
electromagnetic relations. Consider, in fact, the unac-
cclerated motion of a charged body (or of an electron)
through a space where there is no magnetic intensity. Then
pass to the case where the space in question is uniformly
pervaded by magnetic force in a direction transverse to the
motion of the charged body, while at the same time a new
component is added to the motion of the body, identical in

direction and magnitude with the a>ther-drift which we
assume to constitute our magnetic field. We have thus
impressed a uniform velocity on the whole system con-
sidered, and if the system is fundamentally a dynamical
one. no new acceleration will thus have been introduced :

that is, the charged body will move w'ithout acceleration
across the lines of magnetic force. C. V. Burton.
Cambridge, July 12.

Root Action and Bacteria.

In Nature of June 6 (p. 126), Mr. S. Pickering has a note
on " Root Action and Bacteria " in which he concludes
that the proper functioning of roots depends on the
presence of bacteria.

Experiments I have made here both in the field and in

water culture with a large number of varieties of plants
do not lead dircctlv to the same conclusion. Water cultures

have been made on a fairly large scale, three harvests of

ninetv plants being taken in a large number of dishes, each
containing two litres of water. After the third harvest, the
water was allowed to stand and evaporate to half its

volume. On attempting to'use this water for further water
cultures, all the plants sown in it died within two days
and some within half an hour, the time varying with the
variety of plant that was transplanted into the water, and
with the variety that had previously been grown in the

water.
Further, boiling this water neither increases nor

diminishes its toxicity to plants. It is, moreover, imma-
terial whether the nutrient solution is such as to become
acid or alkaline after use ; neutralisation in either case

does not make it possible to grow plants in it.

My experiments lead to the conclusion that the roots of

all the plants so far tried excrete a substance that is toxic

to .all plants (including that by which it is excreted), but

in different degrees.

Similarlv, in the field Sesanum indiciim will not grow
(on stiff black soil) within 2 feet of Sorghum vulgare ; all

the plants tried appear to decrease the yield of neighbouring

plants of the same variety by about 50 per cent.

The effect of the toxic substance both in the field and in

water culture is completely neutralised by tannic and
pyrogallic acids, carbon black, and other substances.

It is, of course, possible that bacteria in the soil have a

beneficial action by elaborating antitoxins similar to those

mentioned.
I have not yet been able to isolate the toxic substance

contained in the polluted water of my cultures.

F. Fletcher.

Poona, June 21.
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THE NATURAL HISTORY OF THE CEYLON
PEARL BANKS.'

PROF. HERDMAN is to be congratulated on the
completion of his report on the pearl fisheries

and marine biology of Ceylon. It fills five large
volumes, which, besides containing much information
of direct practical importance in regard to pearls and
pearl fishing, form a broad and firm basis for further
study of the biology of the Ceylonese region of the
Indian Ocean. The report speaks volumes as to Prof.

Herdman's genius as a collector—we doubt if anv
single worker ever made such large collections over
the whole field of zoology in so short a time ; he has
also done his share of the descriptive studies, and he,

along with Mr. HornoU, is responsible for the parts
that deal directly with the pearl oyster itself.

It is verv interesting to find that since Prof. Herd-
man's e.xpedition tliere have been four successive fat

years of pearl fishing—the most profitable, so far as is

known, that have ever been. In 1905, eighty-one and
a half millions of oysters were fished, and the revenue
brought in was upwards of two and a half millions

of rupees ; in 1906, more than sixty-seven millions of

oysters were fished, and the total proceeds amounted

the deposition of successive layers of pearly material
within an epithelial sac. It seems that the grain-of-
sand method is occasionally found operative in the
causation of true pearls, and it is possible that some
of those that appear to have no nuclei may have been
deposited around very minute inorganic particles

;

some pearls not of the finest quality are probably
formed as calculus-like growths independently of
known parasites; but most and the best pearls are
de]x>sited around the larva of a Platyhclminth. In
the Ceylonese pearl oysters (Margaritifera vulgaris) it

seems likely that the parasite is a larval Tetrarhyn-
chus. Apart from pearly excrescences on the interior

of the shell, due to the irritation caused by Clione and
other boring animals, the authors distinguish (i)

ampullar pearls, where the nucleus and resulting pearl
lie between the shell and the body, or in an ampulla
of the ectoderm projecting into the mantle; (2) muscle
pearls, formed around minute calcareous concretions
(calcospherules) near the insertions of the muscles

;

and (3) cyst pearls, formed around encysted parasites.
.-\s to the proposal to secure artificial infection of

oysters, the authors think that this is probably quite
unnecessary on the Ceylon pearl banks. There seem
to be plenty of parasites to go round, and every

1 lltrdmaiii, Dakin. Na

to 1,385,000 rupees. This should surely convince the

Philistines that there is something in biology after all !

Prof. Herdman predicts a moderate fishery for this

year, and a good fishery for 1908, adding that " after

1908 the prospects depend upon further careful scien-

tific inspecting, transplanting and culching, upon the

lines which have been laid down in successive sections

of the report." As is well known, the fisheries have
been leased by the Government to a company, and it

is a matter for congratulation that Mr. Hornell is

retained on the spot, and that, in terms of the lease,

the necessity for a scientific treatment of the pearl

banks during the next twenty years has been duly
recognised and provided for.

Vol. V. begins with an interesting essay on pearl

production. The authors (Herdman and Hornell)
examine the three main theories—(i) that the pearl is

the result of a reaction to a grain-of-sand irritation,

(2) that the pearl is a pathological secretion, and (3)

that the stimulation caused by the presence of a
parasitic worm, which acts as a nucleus, results in

1 Report to the Government of Ceilon on the Pearl Oyster Fishetie? of
the Gulf of Manaar. By W. ,\. Herd.nan, D.Sc, F.R.S., P.I-.S., with
Supplementary Rep.^rts on the Marine Fiiijlogy of Ceylon by Other Natur-
ali^ils. Part V. Pp. viii+j52; 3= plates. (Lontim: Published at the
request of the Colonial Government by the Royal Society, igo6.)

NO. 1968, VOL. 76]

pearl oyster in the Gulf of Manaar, or, for that

matter, around the coast of Ceylon, runs a fair chance
of becoming infected. It is to be hoped that further

investigation will make our knowledge of the pearl

parasite and its life-history more precise.

In their report on Cestodes from Ceylonese fishes,

Messrs. A. E. Shipley and J. Hornell have some notes

on Tetrarhynchtis unionijactor, which they described in

vol. ii. Some of the larval forms entering the oyster

arrive in the mantle and other tissues, acquire an
ectodermic sac, and there encyst, finding " a costly

grave in the developing pearl." Others reach the

alimentary canal, and, after growing there, encyst on
the outer surface of the intestine. " They are too big

for enclosure in a pearl, and they can wait without
anxiety for the advent of their second host {Rhinoptera

javanica), within whose intestine they rapidly become
sexually mature."
The late Prof. M. Stossich made notes on a few

Nematodes in the collection, and Dr. Max Liihe de-

scribes seven new species of Treniatodes from fishes.

The first part of the volume ends with a very valuable

general summary of practical conclusions and recom-
mendations, which we may hope will find application

not only in Ceylon but elsewhere. One cannot but
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admire Prof. Herdman's wide scientific outlooli—tlie

true naturalist's point of view—wfiicli may be in-

ferred, for instance, from tfiis sentence, " It is im-
possible, until a careful study has been made of each
case, to say which members of the fauna and flora

of an oyster bed are of most importance to its pros-
perity—probably none are wholly without influence for

j,'0od or evil, so closely interwoven in past history and
present function is the web of livini;^ nature." If this

wise saying were as widely accepted as it is certainly
true, biological science would find more generous
public support, and we should hear no more of im-
patient criticisms of scientific investigations which do
not yield an increase of rupees so rapidly as Prof.

Herdman's study of the Ceyloncse oyster beds has
done. It is fitting that the practical recommendations
should end with a beautiful plate of the life-history of

the pearl oyster.

The second half of the volume is occupied with
eleven supplementary reports (xxxi-xli). Dr. Nelson
.^nnandale reports on the Cirripedia (ii species);

Prof. G. H. Carpenter on a new species of Halobates;

'Fiu. 2.—Young larval Cestode (Telrarhynchus, sp.) encysted in connective
tiiisue of pearl oyster.

JVIr. W. M. Tattersall on the Leptostraca, Schizopoda,
and Stomatopoda

; Mr. C. B. Wilson on an interesting
series of parasitic Copepods, including two new
genera; Mr. T. Southwell on the Anomur'a {48 species,
2 new); Mr. W. J. Dakin on the Foraminifera (131
^pecies and varieties), which include Ramidina herd-
viani, n.sp., forming masses of calcareous tubules
varying in size from a hazel-nut to a small apple;
Prof. G. C. Bourne on Jousseaumia, an interesting
new genus of Eulamellibranchs commensal with the
corals Heterocyathus and Heteropsammia ; Messrs.
R. Standen and A. Leicester on a large number of
Molluscan shells; Prof. Herdman on the Tunicates
(64 species) ; Mr. R. Douglas Laurie on the Brachyura
(jo8 species, 15 new, three of which are referred to
new genera).
The volume ends with a general discussion of the

taunistic results by Prof. Herdman. His expedition
"has made known 2615 species of marine animals from
the coasts of Ceylon' Of these 575 are described as
Tiew to science, and have required the formation of
OS new genera and three new families. About
250 of the Ccylonese species extend into the Malav
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region and 300 on into the Pacific. At least 240 are
known from the Red Sea, and 130 from the Mediter-
ranean. About 2S0 species extend southwards to the
Australian coasts, and a few are found elsewhere in

southern latitudes. Finally, 90 Ceylon species are
found also in the West Indian region, and may indi-

cate a closer connection by sea in a former period
than exists at the present day. Prof. Herdman makes
an interesting comparison of his collections with those
of the Investigator, with those from the Mergui
Archipelago and oil the coast of Lower Burma, and
with those from the Maldive and Laccadive Archi-
pelagoes.

After reviewing his rich collection. Prof. Herdman
concludes in the following words :

—

" Such are the animate surroundings, including
both friends and foes, amid which the pearl oyster
habitually lives in the Gulf of Manaar, and seems, if

left in comparative peace, able to hold its own in the
struggle for existence ; but the balance, as we have
shown in previous parts of this report, is liable to be
seriously disturbed by three all-powerful factors : de-
vastating hordes of voracious fishes which come up
from the deeper waters and leave crunched shells anc
torn byssus in their wake ; storms, currents, and over-

washes of sand which may sweep away or bury a

promising bed; and lastly man, who comes periodic-

ally from above on his diving stone and clears the

bank of tens of millions of oysters, old and young.
The carnivorous fishes and the monsoons cannot be
controlled ; but to show that much can be done by
man to mitigate their influence, and to compensate
for the decimation necessarilv caused by his own
operations, has been the chief object of the present

report."

THE DESERT AND THE SOWN.'

SOME of the best books of travel nowadays seem
to be written by women. We may instance Mrs.

Bishop, Miss Durham, and now Miss Lowthian Bell,

who, in " The Desert and the Sown," has given us

a most delightful description of a wandering under-
taken by herself alone with native ser\'ants from
Jerusalem across Jordan to the Hauran and Jebel

Driiz. thence to Damascus and on by Horns, Hama,
and .\lcppo to Alexandretta. Miss Lowthian Bell's

route is, of course, not new. She has seen nothing
that has not been seen before, and has contributed

nothing new to our archaeological knowledge beyond
one or two short Arabic inscriptions. But this we do
not expect, nor had she any archaeological inient in

the shaping of her travels beyond the desire to see

the famous ruins of Roman Syria. The reason for

her journeyings is frankly set forth by her as pure
delight in the life of the Near East, and more
especially that of the desert. To " travel on where
travels above him the Mother of all the clustered

stars," deeming " the wild the sweetest of friends,"

in the words of the Arab poet prefixed by the

author to her book (" yeraya al-wahshaha al'ansha

al-antsha, ^ca yahtadi behayithu alitadat Umm eii-

nejiimi esh-sliazvabiki "), was her desire, and she has
given us a good book describing what she saw in

her wandering. .As she says at the beginning of the

book, " To those bred under an elaborate social

order few such moments of exhilaration can come as

that which stands at the threshold of wild travel. "_
Of all wild travel, surely the most exhilarating is

that in the Syrian desert. Here the Druze, with
his strange religion, descendant of the Old Man
of the Mountain and his "Assassins," still reigns in

ByGp
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his " mountain " and lords it over Moslem and
Christian alike, despite the suzerainty of the Turk.
Here the wild Arabs, 'Anezeh, Ghiath, and Sham-
mar, still live a-, tin \ did in the days of old, rearing

their horses and
_. ---_., -^ camels, raiding-

XTi; _j^^ and stealing

those of the
neighbours, mur-
dering each
other, and prais-

ing God and his

prophet daily.

Here is the
desert, whether
stony waste or
bare waste of

volcanic d6bris

and lava like the

Safa or Harra,'
or steppe like

the Ruhbe and
the greater part

of the Hanv
mada, or high
desert. The yel-

1 o w Egyptian
desert of lime-

stone and sand
is not that of

Syria. Except
in such districts

as the Harra,

the Syrian desert

is not a desert

as the Egyptian
is, except for

the fact that its inhabitants are nomads and have
no fixed home in it. Of this steppe its inhabitants

know everv inch; as one of Miss Bell's guides said

to her :
" By God " (Wallah), " the plain is covered

with places wherein I rested."
" He had struck the note," she __^_
goes on; "I looked out beyond him \

into the night and saw the desert |

with his eyes, no longer empty but '

set thicker with human associations
i

than any city. Every line of it ,

took on significance, every stone

was like the ghost of a hearth in

which the warmth of Arab life was
scarcely cold, though the fire might
have been extinguished this hundred
years.

"

Out of this waste, tenanted now
only by the nomad and his flocks, and
knowing now no habitation but the

tents of goats' hair, rise the ruins
of the great cities of the Ghassa-
nides, like Kanawat or Bosra Eski-

Sham, in the Hauran, wonderful
relics of the civilisation of Syria in

the si.xth and seventh centuries of

our era, in which we see Roman
forums with great pillared courts
next door to the square towers of

the oldest mosques of the Muslim,
the last monuments of the " Age of

Ignorance " and the oldest of the
" Age of Enlightenment " side

by side. And apart from the
towns we see what are indeed remarkable
monuments of Roman civilisation in the Near

East, private houses, country-seats of the fifth and
sixth centuries, such as the " Sheikh's House at
Hayat " (illustrated on p. 103), which is still occu-
pied as a dwelling-house, or the stone houses at el-

Barah and Serjilla (pp. 245, 252), and the " Kasr el-

Benat " (p. 256), in northern Syria. Miss' Bell's
photographs of these and other remains of ancient
civilisation, including Kala'at el-Beida, Baalbek,
Ruweiha, the canopied tomb at Dana (p. 298), are all

very good and very interesting.

Miss Bell's route from Jerusalem was taken by
way of Jericho and the Jordan ford to es-Salt, in the
Belka', where she deliberated as to the way of reach-
ing the Hauran and the Mountain of the Druz, since
the Turkish authorities are by no means friendly to
English visitors east of the Jordan, especially to those
who wish to visit the Jebel Dri"iz. However, by
avoiding the Turks at 'Amman and the neighbour-
hood of the railway, which was crossed north of
Mshitta, Miss Bell reached Salkhad in safety. Of
Mshitta Miss Bell gives a photograph taken " before
the Germans had sliced the carved fagade from that
wonderful building." It seems regrettable that the
" stone laceworlc " of Mshitta should no longer be
seen in its own place under the Syrian sky; now it

is cooped up in a dark and low corridor, where it is

difficult to see it, in a museum on the banks of the
Spree. But with the advent of the railway its re-

moval was perhaps advisable, in view of the possi-
bility of vandalism on the part of some Turkish
official.

At the castle of Salkhad the traveller was received
with the traditional hospitality of the Drijz, and wit-
nessed an extraordinary scene, very well described on
p. 91, a sort of savage war-dance to inaugurate a
ghazu or raid on the Arabs of the Beni Sakhr, as
revenge for a previous raid by the latter. This she
instances as an " example of the freedom with which
the Druzes control their own affairs."

North of Damascus Miss Bell again met with the
Druz, the members of that faith who live in the

1 The vulcanological researctie
n the Harra and among the moL

...fthelaleDr. Alpho
nainsofthe Leja are
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Lebanon, cheek by jowl with their old enemies
the Maronite Christians. And members of the-

mystical sects of Western Asia, who are half

Muslims, half pagans, such as the Nosairis, Meta-
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wilehs, Belia'is, and Ismailis, were also encountered
by the way.

In northern Syria two of the most interesting

places visited by Miss Bell are the castle of Kala'at
el-Husn, near Horns, and the church of Kala'at
Sirn'an, between Aleppo and the Bailan Pass.

Kala'at el-I4usn is the northern Kerak, the " Crac
des Chevaliers " of Crusading times, and is one of

the finest examples of the military architecture of the

Crusaders in existence. Fig. i, a photograph by
Miss Bell, gives an idea of the walls with their

French round towers and Saracenic sloping walls.

The castle belonged to the Hospitallers, and the

Grand Master of the Order lived there, until it was
taken by the Egyptian Sultan Malek edh-Dhaher.
This, then, was the first stronghold of the Order of

St. John, to be succeeded by Rhodes, always asso-

ciated with the name of de I'lsle Adam, and by
Malta, the scene of the heroism of la Valette and the

cowardice of Hompesch.
Kala'at Sirn'an (Fig. 2), the scene of the fakir-

life of St. Simon Stylites on his pillar, is a fine

example of a Byzantine church of the sixth century.

Kalb Lozeh (p. 302) is just such another. Many of

these splendid specimens of Syrian stone architecture

have been studied by the recent archasological expedi-
tion of Princeton University.

At beautiful Antioch and Seleucia Miss Bell's

Syrian journey ended.
It is a pity that her map is not better than it is.

It is based on Kiepert's map in Oppenheim's " Vom
Mittelmeer zum Persischen Golf," with additions and
Miss Bell's route marked in red. All the German
spellings of Arabic names seem to be retained un-
altered, with the result that the British reader is con-
fronted with such words as "Mcschetta," "'Ijun,"
*' il-Kreje," " Riat," " Dimaschk Ischscham," and so
on, which he will hardly recognise as the " Mshitta,"
"Ayun," " el-Kreyeh," " Ghiath," and Damascus
" Esh-Sham " of Miss Bell's text. This is a bad
fault, but one often committed when German maps
are copied in England. By the average British reader
" Ijun " and " Kreje " will be oronounced " Eve-
jiin" (Germ. "Eidschan ") and " Kreege " (Germ.
" Kridsch "). It is too often forgotten that the
German pronunciation of consonants and vowels is

not yet the world-standard, and that the English
pronounce the letters "j," " sch," "ch," quite" dif-

ferently from the Germans. We certainly will not
have the German "

j
" thrust down our throats, at

any rate. Miss Bell and her publishers must share
the blame for this serious blot on her otherwise admir-
able book. H. R. Hall.

HAVE ALL EYES THE POWER OF
FORMING IMAGES?^

SOME animals, such as the earthworm, have no
eyes, and yet they are phototropic either in a

positive or negative sense, according as they move
towards or away from light. Others, such as
planarians, have remarkably simple eyes, consisting
of one or several sense elements, behind which is a
pigmented cup, composed of one or more cells.

Such eyes cannot form an image, and they have been
called " direction eyes " because light from only one
direction can affect such an eye at a given time.
Higher in the scale we find the " compound " or
" mosaic " eye, as in insects and other animals. The
question arises, To what extent is an image or
images formed by such an eye composed of many

' "An Kxperimenl.ll StuHy nf ihe Im.^q'-'o mine Pom ersr.r Vaiinu>: Tvpes
of Ejes." Hy Leon \. Cole. Zo^IosiiafLal oratorv of irieMu eiin. of Com-
parative Zoology at Harvard ColleEe. (Pr r. of Ame.ican .Acdemy of Arts
and Sciences, vol. xlii.. No. 16, January, 1507.)

ocelli? There can be no doubt that the compound
eye forms an image or images. Exner has taken a
photograph through the eye of a fire-liy, and Parker
has shown that the compound eyes of Astacus form
a single image. Lastly, we find in vertebrates the
" simple " eye, the optical construction of which leads
to the formation of an image on the retina. The
image of a distant object can readily be seen on the
retina of a fresh eye removed after death from an
albino rabbit, and if a lighted candle be placed in

front of the isolated eye of a frog, a beautiful little

inverted image of the flame may be visible on the
sclerotic.

Mr. Leon Cole recently investigated the question
as to the formation of images by different kinds
of eyes by a new and ingenious method. It is obvious
that it would be almost impossible to make a direct

observation on the formation of an image bv certain
kinds of eyes, especially mosaic eves of very small
size. Mr. Cole's " aim has been, rather, to treat the
formation of images from the point of view of their

relation to the animal as a living organism—to

determine in what way the ability to form a more or
less perfect image affects the responses of the animal
to light, and what relation, if any, this result has to

the normal habits of the creature, and to its behaviour
under experimental conditions " (p. 337).

For phototropic observations, Mr. Cole devised an
arrangement by which two sources of illumination
were so placed as to cau,se one or other to illuminate
the eyes. The animal was placed with its long axis
at right angles to a line joining the two lights. One
light was so much larger than the other that the ratio

of the two areas illuminated was as 10,000 to i.

The intensity of the light from either source was
about 1.25 candle metres. The qualities of the two
lights were also compared and tested, and the differ-

ences in the spectral components were so slight as
to be negligible. The experimenter wished to ascer-
tain " to what extent complexity in the organisation
of eyes is correlated with the reactions to luminous
areas of different size but of equal total luminosity "

(p. 347). The character and relative percentage of

phototropic responses as movements to or from lights

were used as measures of the reactions. Suppose an
animal positive in its reactions to directive light is so

placed as to be midway between two luminous areas
of the same shape, size, and intensity, the one acting
on the right eye and the other on the left. Assume that

each luminous area is i cm. square, has an intensity

of 100 candle-power, and is 2 metres from the animal.
The measure of the licrht falling on each eye would
be 25 candle mi'tres. Thus simultancouslv stimulated
on each side, the animal might go straight ahead
without turning, or it might turn at random towards
one light more than the other, and as the animal
is positively phototropic it would continue to crawl
towards this light. But as the chance of random
movements in one direction is as great as in the

other, in a large number of trials, we should find the

number of times that the animal would go towards
each light would be practically equal. Enlarge one
of the areas to 100 cm. square, but keep the total

amount of lieht the same. The area being 10,000

times as great, the intensity from i sq. cm. is now
only o-oi candle-power. The whole amount of light

on each side is still the same, 25 candle metres.

If the animal had no light-perceiving organs, the

reactions would be the same as when the lights

were of e(]ual size; the animal would be indifferent.

But if it had cells sensory to light distributed in its

skin, as there is no apparatus for concentrating the

light, the amount of lip-ht received at any point of

the skin on either side of the animal would be equal to

that received by any other. " This is evident from
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the fact that light from every one of the 10,000 areas

(each 1 cm. ^^.) which make up the large area falls

upon each point of the surface of the animal; the

intensity of the light from any single square centi-

metre of the area is only 0.0025 candle metre, but

since there are 10,000 such radiating squares the

total intensity is 25 candle metres " (pp. 347-8).

In an animal having eyes that form a good image
the case is different. The small light, only : cm.
square, would form on the retina an ima.ge having a

very small area (.v), but the light would have con-

siderable intensity (y). On the retina of the other

eye there would be an image covering a larger area

(10,000 .-v), but each area (.v) would receive a light

intensity of only 1/10,000 r. In all probability the

difference between a very weak light and no light

at all falling on a visual element would be more
stimulating than the same or even a creater differ-

ence in the amount of the light at higher intensities.

If so, we should expect an animal to react more
strongly " to that stimulus which fell upon the larger

number of visual elements— that an animal normally
positive, for example, would be more strona'ly positive

to the large light than to the small, and similarly

that a negative animal would tend more often to

move away from the larger than from the luminous
area " (p. 349).
A large number of experiments was made on

several animals, and the results, when discussed by
methods now in use in biometrical work, on the

whole bear out the line of reasoning just given.

With the earthworm (AUolobophora foetida) the

results showed that the intensity of the light is the

controlling factor in its movements to right or left.

This animal was negatively phototropic. It has no
eyes, but it has cells in the skin sensitive to light.

No image could possibly be formed. The largest of

the land planarians (Bipalium kewensc) has small

direction eyes. Numerous experiments showed that

animal has, to a slight extent, the power of appreci-

ating differences of area, as it responded by turning

away from the larger luminous area more oflen than

from the smaller. It was negatively phototropic.

The larva of the mealworm (Tenebrio molitor) has

two or three ocelli on each side of the head, but

nothing of the nature of lenses. It is negatively

phototropic. When two lights, of different areas,

acted simultaneously on both eyes, the responses

right and left were equal in number, showing that
" the ability of the eyes to form distinctive images of

objects differing considerably in size is wholly lack-

ing " (p. 371). The sow bug (Oiiiscus asellus), an

active isopod, has small eyes consisting of a group
of about thirty ocelli on the side of the head at the

base of the antero-lateral lobe. It is negatively

phototropic. The responses to light were of a less

definite character than was observed in the larvse of

the mealworm. It has only unilateral illumination,

and yet its eves have greater efficiency for the form-

ation of images than the larvce of the meal bue.

The cockroach {I'criplaneta americana) has well-

developed compound eves, and it is very active and
keenlv sensitive to differences of light and shade. It

was difficult to handle, and having more of what
may be called a restless intelligence than the

other animals alreadv mentioned, the results do not

seem quite so trustworthy. It reacts negatively to

direct light in an excess of about 50 per cent, of its

responses, but although it has relatively large eyes,

Mr. Cole does not think the evidence bears out

what one would have expected, namely, that the eyes

were capable of forminp' better images than those of

the animals already mentioned. The mourning-
cloak butterflv [Vanessa aritiopa) creeps and flies
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towards a source of light. It is positively photo-
tropic for lights varying in intensity from 2 candle-

power at 2 metres distance (0.5 candle metre) to 250
candle-power at 2 metres distance (62.5 candle metres).

It can discriminate between lights of different area
falling with equal intensity on the animal. Other
animals, such as the water-scorpion (Ranatra fusca),

the Pomace fly (Drosophila ampctophila), the European
garden snail (Helix pomatia), the European garden
slug (Limax niaxitnus), were also examined.
In the case of the garden snail, the inference from
the experiments was " that the eyes of the snail do
not aid greatly, if at all, in the discrimination of

two lights differing in area as the two used " (p.

39i)-

The results with the cricket frog [Acris gryllus)

are very instructive. It is, on the whole, positively

phototropic. With luminous areas of different sizes

but equal intensity, it turns in by far the greater

number of trials towards the larger of the two areas.

The result was the same when the skin was protected

and the eyes alone were left uncovered.
_
After

section of the optic nerves, but having the skin ex-

posed to the light, the animal is indifferent to the

size of the luminous field. Still, even with the optic

nerves severed, the frog is positively phototropic.

Here light must be perceived by the skin, a result

in keeping with the well-known experiments of Lord

Lister made many vears ago on the pigment cells

in the skin of Rana'temporaria. Similar results were

found with the green frog {Rana clamata).

Mr. Cole concludes his paper with an interesting

general discussion, showing that there is a correla-

tion between the habits of the animals and the con-

ditions under which they live. For example :
" those

are creeping forms whose movements towards the light

take them in the direction of their food or else that

other conditions prevent their phototropism from tak-

ing them into unfavourable surroundings " (p. 407).

The following is very interesting :—" A query which

Romanes found among Darwin's manuscript notes

shows careful observation and puts the question very

clearlv. It is as follows: 'Query. Why do moths

and certain gnats fly into candles, and why are they

not all on their way to the moon^at least when the

moon is on the horizon? I formerly observed that

thev fly very much less at candles on a moon-light

night. Let a cloud pass over and they are again

attracted to the candle.' Romanes thinks the answer

is that ' the moon is a familiar obiect, the insects re-

gard it as a matter of course, and so have no desire

to examine it.'" Parker and Cole give a more

reasonable explanation. The moths and gnats react

to larger areas of light than to a point of more

intense light. Thev therefore remain near the

ground, on account of the bright patches of moon-

light, instead of flying towards the moon ; but if they

come near a candle, the great intensity of the light

at a short distance " overcomes the reactions of the

moonlit areas," and the insects fly into the flame.

Obscure the moonlight bv a cloud so as to take away
the patches of moonlit earth, and the insects fly more

readilv into the flame.

Mr.' Cole gives at the close of his admirable and

sus^gestive paoer the following classification :

—

Type A. Response of eyeless /oj-mx.—Usually

negative; sometimes positive, and then usually to

verv weak light. Response to intensity only (earth-

worm).
^,

Type B. Response of forms with " direction

eye£_LTsualIy negative (Bipalium, Periplaneta,

Tenebrio larvae); sometimes positive (larva of wood-

borer). Response wholly to intensitv.

Type C. Response to size of luminous field.—
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Animals usually positive ; may be temporarily nega-
tive, as in the frog.

Type D. Response to definite objects in the visual

field.—Not simple reactions ; responses involve
psychical phenomena. Respond (i) to moving
objects

; (2) to stationary objects. This form of

response usually inhibits ordinary phototropic re-

actions. John G. McKendrick.

SIR W. H. PERKIX. F.R.S.

\\r ITH deep regret the whole scientific world will
* • hear of the death of Sir William Henry
Perkin, F.R.S., the founder of the coal-tar colour

industry, and one of the most distinguished of British

chemists. Sir William Perkin passed away at his

residence, Sudbury, on Sunday, July 14, after four

days' illness, the cause of death being double pneu-
monia and appendicitis. Especially affecting will be

the news to his London friends, among whom his

bodily vigour and mental energy had, even up to

the last, been the envy of many a younger man.
Born on March 12, 183S, William Henry Perkin

was educated at the City of London School, and at

fifteen commenced his studies under A. W. Hofmann
at the Roj'al College of Chemistry. During the

Easter vacation in 1856 he discovered mauve, and,
supported by his father and brother, immediately
began its manufacture under the name of " Tyrian
Purple." The importance of this discovery, which
has given birth to the extensive industry of coal-tar

colours, was fully recognised at the Jubilee celebra-

tions last year, when Dr. Perkin was presented with
congratulatorj' addresses from all the important chem-
ical societies of the world, and also received the honour
of knighthood. Messrs. Perkin and Sons not only
introduced the first aniline dye into commerce, but

soon began to manufacture alizarin, in itself the first

member of an important series of dyestuffs which are
still to-day classed among the most valuable colour-

ing matters used by dyers and printers. In 1873 the
Greenford Green aniline-dye facton,' was sold, and the

business finally transferred to Silvertown, where the

manufacture of alizarin is still being carried on with
success.

Perkin now devoted himself to laboratory work,
and soon discovered the valuable method of synthesis
of unsaturated aromatic acids, such as cinnamic acid,

which bears his name. He also effected the synthesis
of coumarin, the odorous principle of the Tonka bean.
Later, he turned his attention to the magneto-optical
properties of organic compounds, and enriched chem-
istry with a series of researches on this subject, of

which the last account appeared in the Journal of the
Chemical Society for May of the present year. In all

he contributed about ninety original papers, published
chiefly in the Journal of the Chemical Society.

The value of Perkin 's work v\as not left unrecog-
nised; the Royal Society made him a Fellow in 1866,

he was awarded the Roval medal in 1S79, the Daw
medal in 1889, the Longstaff medal of the Chemical
Society in 1888, the Albert medal of the Society of -Arts

in 1890, and the Birmingham medal of the Gas Insti-

tution in 1892. These were followed by the Hofmann
medal of the German Chemical Society and the
Lavoisier medal of the French Chemical Society in

1906. He held honorary degrees from Wiirzburg and
Heidelberg (Ph.D.), St."And"rews (LL.D.), Manchester
and Leeds (D.Sc), and Munich (Dr.Ing.).

Sir \\'. Perkin married, in 1859, a daughter of the
late Mr. John Lissett, and, some years after this

lady's death, the daughter of Mr. Hermann Molhvo.
Few- fathers, can have had the same happiness as he
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in seeing his three sons distinguish themselves in

his favourite science.

Loved by his neighbours at .Sudbury for his philan-
thropic work, respected and admired by his scientific

friends the world through, all were instinctively at-

tracted by Sir William Perkin's equable and amiable
temperament, and unite in deploring the loss which
they and the nation have sustained. J. C. Cain.

NOTES.
We regret to see the announcement of the death of Dr.

A. Dupr^, F.R.S. , on Monday, July 15, at seventy-one

years of age.

We learn with regret of the death, on July 13, of Prof.

Heinrich Kreutz, who for many years acted as editor of

the Astronomische Nachrichten.

The eleventh International Navigation Congress is to be

held at St. Petersburg in May, 1908.

The American Academy of Arts and Sciences has

awarded the Rumford premium to Mr. E. G. Acheson
" for the application of heat in the electric furnace to

the industrial production of carborundum, graphite and

other new and useful substances."

Dr. Arthur J. Evans, F.R.S., describes in the Times of

July 15 some further discoveries made by Dr. Mackenzie

and himself, during the past two months, in the great

prehistoric Palace of Knossos. The net result of these

investigations is to show that an additional area of some
three thousand square yards must be added to the palace.

At a short distance from the actual " House of Minos,"

two beehive tombs have been found belonging to a period

about 800 B.C., and their contents are of deep interest. If

the accurate astronomical orientations have been measured

of the structures now revealed, the results will be of great

value.

.\ SMALL exhibition of science apparatus, mostly for

chemistry and physics, is being arranged by Mr. R. E.

Thwaites, of Wyggeston Grammar School, in connection

with the forthcoming meeting of the British Association at

Leicester.

The Recorder of Section I (Physiology) of the British

Association informs us that an important change has been

made in the provisional programme for the Leicester

meeting announced in last week's Nature. On August 6

there will be no discussion on antito.xins, but instead one

on the value of perfusion experiments. This will be

opened by Prof. E. A. Schafer, F.R.S., and will probably

be of considerable interest to expert physiologists. To the

list of those who will take part in the discussion on the

phvsiological and therapeutical uses of alcohol has now
been added the names of Prof. Cushny, and Drs. Dixon,

Rivers, and Waller ; Prof. Zuntz, Prof. Schafer, Dr. Reid

Hunt, and Prof. Sims Woodhead.

In connection with the retirement of Prof. G. Lunge from

the chair of technical chemistry at Zurich, of which men-

tion was made in last week's issue of Nature, an inter-

esting farewell meeting was held on July 10 at Zurich

Polytechnic. The occasion was the distinguished chemist's

last lecture hour, and, in addition to the students, most

of his fellow professors and some from the neighbouring

university had assembled. On Prof. Lunge's entry into

his lecture theatre all rose in silence. After an interval

Prof. Treadwell, professor of analytical chemistry, made a

short speech in which he eulogised Prof. Lunge's work,

and afterwards read an address from the whole- of the

I
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teaching staff. An accipss from the students was also

read. Prof. Lunge made a suitable reply, and the whole
audience showed by its enthusiasm the high regard in which
he is held and the regret felt at his retirement.

The Paris correspondent of the Times states that the

French Government has just asked Parliament to grant a
fresh credit of 12,000/. in order to prepare a new French
e.xpedition to the Antarctic. Some four or five months ago
the Academy of Sciences declared that a new expedition

would be of great scientific utility as well as an act of

patriotism which would benefit the whole world ; and it

appointed a commission to draw up a scientific programme
of work. The expense is estimated at 30,000/., of which
the State is to provide 24,000/. The 12,000/. now asked
for by the Government will be immediately used for the

construction of the special ship necessary for the expedition.

A LONG excursion, extending from August 15 to August

24, has been arranged by the Geologists' Association. The
district selected is .Appleby and its surroundings, and the

party will be under the direction of Dr. J. E. Marr, F.R.S.

Interesting observational work has been allocated for each
day, and the arrangements which have been made for

visitors will ensure comfort at a moderate expense. The
party will leave Euston at 11.30 a.m. on August 14, and
geologists who wish to avail themselves of the opportunity

offered should communicate with Mr. A. C. Young, 17

Vicar's Hill, Lewisham, S.E. The association has arranged

an excursion also in connection with the centenary celebra-

tions of the Geological Society in September next. The
excursion will be to Reading on September 28, and will be

conducted by Messrs. H. W. Monckton, O. A. Shrubsole,

and H. J. Osborne White.

The Mackinnon studentship of the Royal Society in

physical science has been awarded for a second year to

Mr. W. Geoffrey Duflfield, for a research on the influence

of pressure on spefctra, being conducted at the University

of Manchester; and the studentship in biology to Dr. H. M.
Woodcock, to aid him in working out the life-history of

certain hasmatozoa of birds, an investigation which will

be carried on at the Lister Institute of Preventive Medicine.

The income of the Gunning fund accrued during the past

three years has been placed at the disposal of Dr. F. H.

Scott for the continuation of his investigations into the

metabolic processes in nerve cells. The election to the

Joule studentship of the Royal Society will be made at the

end of July.

The Commission appointed by the Presidents of the

Board of Agriculture and Fisheries to inquire into the

nature of distemper in dogs in Great Britain and the

methods of its infection, and to report whether any, and

if so what, preventive or remedial measures, exclusive of

ordinary medical treatment, can with advantage be taken

with respect to it, has now been fully constituted as

follows :—The Duke of Beaufort, Lord Middleton, Lord

Leconfield, Sir John McFadyean, Mr. E. Barclay, Mr. S.

Stockman (chief veterinary officer to the Board of Agri-

culture and 'Fisheries), Mr. W'. M. Wroughton, and Mr.

E. W. Jaquet (secretary of the Kennel Club). The chair-

man of the commission will be Lord Middleton, and Mr.

James Ralph Jackson (veterinary inspector. Board of

.Agriculture and Fisheries, 4 Whitehall Place, S.W.) will

be secretary.

A DisriNGL'iSHED experimental physicist has been lost by

the recent death of M. .Andre Prosper Paul Crova, formerly

professor of physics at Montpellier, and since 1886 a corre-

spondant of the Paris Academy of Sciences. M. Crova was
born in 1833 at Perpignan, and after receiving his education
there became, at the age of twenty, professor of physics in

the local College. Six years later he filled the same position

in the Lyc^e at Metz. In 1864, M. Crova went to

Montpellier, where, first at the Lyc^e and after 1870 in

the Faculty of Science, he occupied a chair of physics.

His most important work was devoted to the study of

radiant energy, and included a classical determination of

the constant of solar radiatioti. In addition to his well-

known researches in this field he occupied himself very

largely with optical and electrical problems of a general

character, and published a large number of memoirs. .\s

an experimentalist he possessed great skill and practical

ingenuity in carrying out researches of very great difficulty,

and to his inventive power are due several valuable instru-

ments, including, besides his actinometer, an optical

pyrometer and a spectrophotometer.

The death of Sir William Broadbent, which occurred on

July 10 after a long illness, removes a figure well known
in the medical world. Those who saw the active interest

he took in the meeting of the British Medical Association

at Toronto last August little thought that he would soon

b2 laid low, never to rise again. Born in the early part

of 1835, he had completed his seventy-second year. He
was educated at Huddersfield College, at Owens College,

Manchester, and at the Royal School of Medicine at Man-
chester, graduated as M.B. in the University of London
in 1858, taking the M.D. degree two years later. Early

in his medical career he became associated with St. Mary's

Hospital, of which he was successively assistant physiciari,

physician, and consulting physician. As a clinician he had

few rivals, and his teaching was thorough and painstaking.

In 1870 he enunciated the hypothesis, since known as

" Broadbent's law," on the association of nerve nuclei, by

which he sought to explain the immunity of bilaterally

associated muscles from paralysis in hemiplegia. He was

also much interested in diseases of the heart, on which and

on the pulse he wrote standard text-books and published

a number of papers on clinical subjects. During the latter

years of his life he took an active part in movements

associated with the public health and the good of the

profession, notably in the crusade against tuberculosis and

in cancer research. He was a Fellow of the Royal Society,

had bestowed on him many honorary degrees, and was

physician-in-ordinary to His Majesty. He received his

Baronetcy on the occasion of the marriage of the present

Prince of Wales, and was a Knight Commander of the

Victorian Order.

The report of the Birmingham Natural History Society

for 1906 records the incorporation with that body of the

Midland Malacological Society, which now forms a malaco-

logical section. Another important event in the society's

career during the period under review was the transference

of the offices and library to .Avebury House, Newhall

Street, where it has been found possible to arrange all

the books in one room.

We have received from the author, Mr. L. M. Lambe,

of the Canadian Geological Survey, copies of two papers

published in the Ottawa Naturalist. One deals with a

tooth of a musk-ox from a Canadian Pleistocene deposit,

while the other records the occurrence of a supernumerary

upper premolar in a dog. As dogs normally possess the

full series of four upper molars, the occurrence of an

additional one is more noteworthy than would be the case

were three the normal number of these teeth.

NO. iq68, vol. 76]
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The wide circulation of " Poliorny's Naturgeschichte der

Thierrcichs " is indicated by the appearance of tlie twenty-

seventh edition not very long subsequent to the issue of

its predecessor. This edition, published by G. Freytag, of

Leipzig, is edited by Mr. Ma.\ Fischer, and illustrated by

twenty-four coloured plates, in addition to the woodcuts.

A new feature is an appendix, in which the proper care

of the human body and Its various parts is briefly described.

The proper standard of weight, the amount of sleep and

food necessary to be taken, and (he care of the eyes are

some of the subjects discussed in this appendix, which can

scarcely fail to be useful.

CoNSiDERAHLE importance attaches to an account of the

skull of the Cretaceous pliosaurian genus Brachauchenius

given by Mr. .S. \V. Williston in No. 1540 (vol. xxxii., pp.

477-489) of the Proceedings of the U.S. National Museum.

Brachauchenius, which is known from West Kansas, is

regarded by its describer as closely related to Pliosaurus,

from which it differs in having single-headed cervical ribs.

From other plesiosaurians in which the skull is fully

known it differs in that the palatines meet each other in

the middle, but this is a feature which the author thinks

will be met with in Pliosaurus. The assumed relationship

of the plesiosaurs to chelonians is disputed. The latter

lack, for instance, epiphyses to the humerus, while such

resemblance as c.\ists between the shoulder-girdle in the

two groups is due to adaptation. Chelonians are without

the parietal foramen of plesiosaurs, and retain the hypo-

central mode of articulation of the ribs, whereas in plesio-

saurs the ribs are attached to the transverse processes.

Sauroplerygia are, indeed, probably descended from therio-

dont ancestors, while Cheionia appear derived from a

cotylosaurian type, both being widely sundered from

ichthyosaurs and rhynchoce[)halians.

Among fifteen recent issues of the Proceedings of the

U.S. National Museum, special reference may be made to

three (Nos. 1543, 1547, and 1551) by Mr. A. H. Clark, on

new and other crinoids. The most important novelty is

Phrynocrinus nudus, a new genus and species from

Japanese waters, described in No. 1543. In general shape

the calyx is acorn-like, and it is further remarkable for

the presence of broad spaces between the radial, covered

with a leathery skin, showing no external signs of radial

plates. In the author's opinion, this crinoid probably

indicates a family by itself. The same paper contains

the description of a new species of Bathycrinus, also from

Japan. Ptilocrinus pinnatus, described in No. 1547, is a

new genus and species, from the neighbourhood of the

Queen Charlotte group, allied to Bathycrinus, but

characterised by a peculiar feather-like arrangement of the

radials. Japanese crinoids of the genus Eudiocrinus, one

of which is regarded as new, form the subject of the third

paper (No. 1551). In No. 1548 Mr. P. Bartsch describes

a gastropod of the genus Eulima parasitic in the calyx of

Ptilocrinus. In three specimens the proboscis was found

to be deeply embedded in the caly.K of the crinoid ; no other

Eulima is believed to be parasitic.

Mr. M. J. NowAK communicates to the Bulletin inter-

national de I'Academie des Sciences de Cracovie (January)

a description of fossil plant-leaves found in the Upper
Senonian beds at Potylicz, in north Galicia. The leaves

are typical of evergreen .xerophilous plants, among the

genera represented being Glcichenia, Cunninghamia,

Quercus, Myrica, Eucalyptus, and Aralia. Mr. W. M.
Kudelka presents a paper on the comparative anatomy of

the vegetative organs of species of Ribes.
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There are many difficulties militating against the

successful exploitation of new woods from the colonies

and foreign States, but with a little care it should be

possible to provide fair, representative specimens for show

or report. Mr. H. Stone, who has handled numerous

collections in recent years, offers some hints on the subject

in the Journal of Economic Biology, vol. iii., part i. He
attaches special value to cylindrical samples with a dome-

shaped top as showing every variation of grain from the

radial to the quarter.

The report of the Midland Rcafforesting Association for

1906 announces the formation of three small plantations at

Walsall, Bloxwich, and Wolverhampton, the two former

on pit waste, the lalter on a sand-pit. The three local

committees at Old Hill, Walsall, and Wednesbury have

been augmented by two new commitlees for Wolver-

hampton and Ocker Hill. An arbor-day festival was held

in some of the districts to interest the children in the

preservation of the trees. The association still lacks the

services of a paid secretary owing to insufficiency of funds.

Royal a.ssent was given on July 4 to " The Destructive

Insects and Pests Act, 1907," and the Board of Agriculture

and Fisheries will now be able, under this new law, to

issue an order against the American gooseberry mildew.

Mr. E. S. Salmon, mycologist to the South-Eastern Agri-

cultural College, Wye, sends us a letter in which he

emphasises the necessity for growers to cooperate with the

Board to stamp out this new pest. The disease has been

allowed seven years' start in Ireland and two or three

years' start in England. Now that the Board of Agri-

culture has acquired the necessary legislative powers to

deal with the disease, it behoves all growers and gardeners

generally to cooperate heartily with the Board if they wish

to see the American gooseberry mildew stamped out and

their gooseberry plantations kept healthy. Up to the

present, the outbreaks that have occurred in England are

as follows :—Kent, on standard gooseberries only in one

nursery (disease believed to be now stamped out) ;

Worcestershire, thirty-one outbreaks in gooseberry plant-

ations ; Gloucestershire, one outbreak ; Wisbech and dis-

trict, two outbreaks ; Warwickshire, one outbreak.

Brilliant weather has at length set in over the whole of

the British Isles, and the failure of summer, which

threatened for so long, has fortunately not been realised.

The past records of temperature for London fail to show

any previous first fortnight of July as cold as that of the

present year. The sheltered thermometer did not touch 70°

from Julv I to 14, and the observations since 1841 show no

corresponding period without that temperature being

reached, and in most years a reading of 80° is shown,

whilst in some years the thermometer registers 90°. On
July 15 the thermometer in London registered 77°, which

is the highest temperature since May 11 and 12. The whole

type of weather has changed, and the persistent cyclonic

disturbances have at last given place to an anticyclone,

which during the present week has embraced practically the

whole of England.

The volume of rainfall observations {Ncdb(j>riagttagelser,

vol. xii.) published by the Meteorological Institute of Norway

for 1906 is a most important contribution to that branch

of meteorological science. The institute, under the able

superintendence of Prof. H. Mohn, deals with about 430

rainfall stations for the year in question, and includes

means from seventy-seven additional stations at which

observations have now been discontinued. Daily observ-

ations are given for 200 places, and daily statistics relating.
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to snowfall for some fifty places. The monthly and yearly

summaries for the whole 507 stations include means for

past years, in some cases s^oing back to 1867. The maps
which accompany the vcliime are very, clear, and exhibit

the rainfall for the year ir)o() by lines showing equal

amounts (isohyets) ; the amounts on the "west coast

between iat. 5q'' and 62°, the usual track of the Atlantic

storms, range from 1200 mm. to 3000 mm. at some few

points, while inland the amounts vary from 400 mm. to

Soo mm. yearly.

The nirector-nencral of Indian Observatories has issued

a memorandum, dated June 8, on the abnormal features of

th-" weather of tht past half-year, with a forecast of the

probable character of the south-west monsoon rains of 1907.

From the various conditions a.'fecting the question, all of

which are clearly stated, the outlook for the total rainfall of

India during the period June to September does not appear

on the whole to be unfavourable ; it seems, however, likelv

that the effect of the heavy and late snowfall will show
itself in north-west India in the delay of the establishment

of the monsoon, or in diminished rainfall. An interesting

fact in connection with the investigation is mentioned by

Dr. Walker, viz., that statistical analysis shows that when
estimating the amount of monsoon rainfall corresponding

to a gi\en pressure distribution and a given frequency of

sun-spots, the influence of solar activity upon Indian rain-

fall is almost exactly that which corresponds to the dis-

turbance in the pressure distribution caused by the solar

activity.

In the Journal of the Meteorological Society of Japan

for April, Dr. T. Okada gives several interesting instances

of the occurrence of Fohn winds at Wonsan, one of the

seven observatories of the first order established by the

Japanese Government in Corea in 1904. The station lies

on the eastern coast, in Iat. 30° q' N., and is surrounded

by high mountain ranges, except on the east side. The
phenomenon is almost always associated with westerly

winds, and causes abnormally high temperature and

excessive dryness of the air as compared with that obtain-

ing at other stations. In another article Dr. Okada dis-

cusses the effect of snow upon the diurnal variation of

temperature in the lower parts of the atmosphere, based

on hourly observations at various depths at Hokkaido in

February last. The total daily heat exchange in the snow
on the ground was found to be approximately 19 gram-
calories per square centimetre ; the amount of the exchange
on clear days was nearly double that on cloudy days.

Other articles (in Japanese) deal with periodicity of earth-

quakes, and density of snow and evaporation from its

surface.

Prof. H. Potonie has issued a fourth edition of his

pamphlet on the origin of coal (Berlin : Borntraeger

Brothers, 1907). In its present form it covers fortv-seven

pages, and contains twenty-eight admirably reproduced

illustrations. The author's views are well known, and we
are pleased to note that he intends shortly to publish an

exhaustive work on the subject.

The British standard specification for material used in the

construction of railway rolling-stock (Report No. 24 of the

Engineering Standards Committee) has been re-published

in revised form. Several important alterations have been

made. In the specification for steel castings, the number
of tensile and bend tests required for waggon-wheel centres

has been reduced, as it was considered that the quantity

asked for under the existing specification was somewhat
in excess of that usually obtaining in general practice.
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For locomotive-wheel centres cast with heavy balance
weights it has been made permissible to reduce the height

of the fall in the drop test. In connection with the specifi-

cation for copper and brass tubes for locomotive boilers, an
alternative drifting test has been added to the clause deal-

ing with the bulging test. The principal alterations in the

specifications dealing with steel plates for locomotive

boilers, locomotive frames, and carriage and waggon
frames, are in connection with the new standard iv.

diameter test-piece for bars of more than i inch diameter.

This shorter test-piece has been introduced to reduce the

amount of material required for testing and the amount of

turning down when such is necessary.

In the Journal of the Franklin Institute (vol. clxiii..

No. 6) there is a lengthy paper by Dr. William Campbell

on the changes in structure ir> iron and steel, in which the

changes that tal<e place in the iron-carbon series are con-

sidered in the light of recent work. He considers that

the cementite-martensite series is the unstable one.

Absence of silicon and rapid cooling tend to cause white

cast iron to be formed. Grey cast irons are the martensite-

graphite series, which occur with much silicon and slow

cooling. The formation of graphite is due to the decom-

position of cemenlito by re-heating to temperatures of

about 1000° C. Most cast irons are a mixture of white

and grey, or cementite, martensite, and graphite. The

simultaneous occurrence of cementite and graphite in certain

specimens of siliconless irons cannot be explained satis-

factorily except by assuming that there are two systems,

(a) ferrite and graphite, and (b) ferrite and cementite.

This docs away with the necessity of assuming a reaction

between graphite and martensite to form cementite at

about 1000° C. In this paper the term martensite is used

in its old meaning, the solid solution of carbon in iron.

Now, however, the solid solution is known as austenite,

and martensite is regarded as a transition product.

Notwithstanding the much improved statistics recently

issued by the Lunacy Commissioners, thoroughly satis-

factorv materials are still wanting for solving the question

whether the prevalence of insanity is or is not increasing.

The importance of the problem, especially in its bearing

on the persistently urged theory of progressive physical

deterioration, imparts special interest to a paper by Mr.

Noel A. Humphreys on the alleged increase of insanity,

published in the Journal of the Royal Statistical Society

(vol. Ixx., part ii.). This paper shows in a striking manner

the value of scientific statistics in checking crude figures.

The .luthor expresses a decided opinion that there is no

absolute proof of actual increase of occurring insanity in

England and Wales, and that the continued increase in

the number and proportion of the registered and certified

insane is due to changes in the degree and nature of mental

unsoundness for which asylum treatment is considered

necessary, and to the marked decline in the rate of dis-

charge (including deaths) from asylums.

In an article entitled " The Measurement of Nerve

Force,'" contributed to the May number of the Contem-

porary Review, Dr. A. T. Schofield describes experiments

with an instrument called the " sthenometcr," which, it

is suggested, provides a means of measuring an unknown
" nerve force " emanating from the human organism.

The instrument consists essentially of a straw balanced

on a needle point and placed under a- glass case. When
a hand is brought close to the glass, at right angles to

the straw and with the tips of the fingers opposite the

end of the straw, a motion of the straw toward the hand

is obtained. Dr. Schofield concludes from evidence of this



!8o NATURE [July i8, 1907

kind that the " movement is produced in the sthenometer

by some unknown force emanating from the right and left

hands that can move a straw over a very considerable arc."

It was shown, however, by Messrs. F. J. M. Stratlon and

P. Phillips in the Journal of the Society for Psychical

Research for December, 1906, that heat radiated from

the hand is the cause of the motion of the balanced straw

of the sthenometer. Hot objects were observed to produce

the same effects, and the extent of the motion was found

to increase with the heat radiated from the hand as

indicated by a thermopile. With the results of these

experiments before us, and also a note by Mr. Stratton in

the March number of the Journal of the society, it is

difficult to understand why the effect described should be

supposed to be produced by an unknown force. Much
more substantial evidence will be required than that

adduced in the article in the Contemporary Review before

any firm foundation can be secured for the position taken
up by Dr. .Schofield.

The three official articles, on the work done at the

Physikalisch-Technische Reichsanstalt during the year
1906, which appeared in the April, May, and June numbers
of the Zeitschrift fiir Instrumentenkundc , have now been
issued as a separate pamphlet. In addition to statistics

showing how the work of the institution is growing, short
summaries of the principal conclusions arrived at during
the course of the year's work are given, and greatly
enhance the interest and value of the publication. As
typical examples may be mentioned the paragraphs on the
expansion of bodies at very high and at very low tempera-
tures, on the comparison of the various temperature scales
at high temperatures, on the self-inductance of lead-
covered and other cables, and those on the comparison of
the methods of testing magnetic materials. Apart, how-
ever, from its scientific value, there is one feature of the
report which teaches us an important lesson, that is, the
close contact which exists between the institution and the
manufacturers of Germany. Almost every official, from
the president downwards, has spent some time during the
year in visiting the works of clients of the institution,
" um personlich Fuhlung mit der Industrie zu nehmen,"
to quote the words of the report. How long will it take
us to learn this lesson?

An important series of determinations of fundamental
atomic weights is described by Prof. T. \V. Richards, in
conjunction with several of his students, in No. 69 of the
Publications of the Carnegie Institution. The atomic
weight of potassium was re-dctermined by ascertaining the
ratio of the weight of potassium chloride to that of the
silver chloride it produces when precipitated by means of
almost exactly the theoretical quantity of silver nitrate.
By using a Gooch crucible with a matting of platinum
sponge the w^eight of the silver haloid formed could be
determined with a high degree of accuracy, a correction
being introduced for the minute quantities of silver chloride
retained in the mother liquors. A similar series of deter-
minations was also made with potassium bromide by con-
verting the latter into silver bromide. In both series
exactly the same value, 39-114, for the atomic weight of
potassium was obtained (£1 = 35-473, Br = 79-953). Deter-
minations were also made, introducing many new refine-

ments, of the weight of silver nitrate formed from a known
weight of silver; the results are of especial interest,

inasmuch as they are incompatible with the low value
recently advocated for the atomic weight of nitrogen if

the atomic weight of silver be taken as 107-93 ; assuming
this value, 111? atomic weight of nitrogen becomes 14037.
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The atomic weight of sulphur was also determined by a

new method based on the conversion of silver sulphate

in a quartz tube into silver chloride by means of gaseous

hydrogen chloride. The change takes place in a manner

very favourable to accurate results, and gives a value

32.113 for the atomic weight of sulphur (Ag= 107-93), which

is considerably higher than that accepted hitherto. An
interesting account of the general principles underlying

recent determinations of atomic weights was given by

Prof. Richards in a lecture delivered before the German
Chemical Society, and printed in the current number of

the Berichte.

The Board of Agriculture has published colour-printed

geological maps of Worms Head (Sheet 246). The map is

issued in two editions (price is. 6J. each), on one of

which (the solid edition) glacial deposits are omitted, while

on the other (the drift edition) such deposits are indicated

by colour. The scale is 1 inch to the mile.

The latest list issued by Messrs. Voigtlander and Son, t I

12 Charterhouse Street, E.C., is a handsome production.

It contains numerous examples of photographs taken with

various types of lenses made by this firm, and is in addition

provided with an excellent introduction by Dr. H. Harting

on the selection of photographic lenses and cameras.

The Livingstone College Year-book for 1907 contains

the annual report, extracts from letters from old students,

hints on diet and hygiene in the tropics, &c. The college

gives a training in elementary medicine and surgery to

missionaries, and is doing much good work.

Dr. M. Moszkowski has translated into German Prof.

T. H. Morgan's work on " Regeneration," and the volume
is published by Mr. W. Engelmann, Leipzig, at the price

of twelve marks. Prof. Morgan has provided his trans-^

lator with new material relating to facts and theories of

scientific importance published since the fiirst or English

edition appeared in 1901, and this has been incorporated

in the German edition. At the end of the chapter on the

theories of regeneration, Prof. Morgan states the views
he now holds concerning some questions of fundamental

interest.

OUR ASTRONOMICAL COLUMN.
Comet I907d (D.amel).—Several observations of this

comet are recorded in No. 4188 of the Astronomische
Nachrichten (p. 207, July 4). Observing at Kremsmiinster
on June 24, Prof. Fr. Schwab saw a nebulous body of

about 2' diameter w-ith a bright nucleus; the comet disap-
peared in the dawn simultaneously with stars of the ninth
magnitude. Herrn van Biesbroeck, with the 15-inch re-

fractor at Uccle, found the magnitude to be 8-5 for the
whole comet, on June 19, this being decidedly brighter

than on the previous day. On June 27 Prof. Hartwig saw
a bright centrally-placed condensation. On July 4, Dr.
Lappa, observing at Rome, found the magnitude of the
nucleus to be between 6.0 and 7-0.

This object now rises about midnight, about four hours
before the sun, and may be seen with a good field-glass.

Comet 1907c (GI.^cOBI^I).—Dr. StriJmgren continues his

daily ephemeris for comet 1907c in No. 4189 (p. 223, July 6)

of the Astronomische Nachrichten, and carries it forward
to July 31. This object is now travelling in a south-
easterly direction through the constellation Virgo, and its

brightness is only about half that at the time of discovery.

its magnitude then being 130.

The Orbit of a Ce.nt.iuri.—Finding that his second set

of elements does not represent the angles measured ai

poriastron passage, and having many more observational

results on which to base his calculations. Prof. Doberck
has re-investigated the orbit of o Centauri, and publishes

I
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the result in No. 41S9 (p. 209, July 6) of thp .Isfro-

nomische Nachrichten. In ihe new set of elements (iv)

the eccentricity is given as 05057 and the period as 78-81

years. There are still differences between the observed

and calculated positions which must be accounted for

either by unusually large constant errors in the measures
or by the presence of an invisible third body, the effect of

which, in this case, would be enhanced on account of the

large eccentricity of the orbit ; an ephemeris for 1907-5-

1936-5 accompanies the paper.

Comparison of the .Spectra of the Limb and Centre
OF THE Sun.—In No. 5, vol. x.xv. (p. 300, June), of the

Astrophysical Journal, Prof. Hale publishes an important
paper showing the results of a comparison of the spectrum
of the central parts of the sun's disc with that of the

sun's limb. In 1879-80, Prof. Hastings showed that the

modifications of the Fraunhofer spectrum at the limb were
similar to those which obtain when a spot spectrum is

e.vamined, but were much less in degree. Recent work at

Mount Wilson confirms this, and shows that the effect is

greater than was previously expected.

The differences between centre and limb are plainly

shown in three sets of spectra which Prof. Hale repro-

duces. ."Ml winged lines such as H, K, H7 and the lines

of the b group lose, to a great extent, their hazy borders,

the latter, for example, appearing as comparatively hard,

well-defined lines. Other lines, e.g. \K 5156-823, 5219-875,

5426-474, which are intensified in passing from the

Fraunhofer to the spot spectrum, are intensified at the

limb, whilst still others, generally " spark " lines, are

W'eakened at the limb as they are in spots.

There are, however, as shown by the preliminary examin-
ation, important differences in the changes undergone.
Perhaps the most striking Is In the winged lines the borders

of which, at the limb, are universally contracted, whereas
|

in spots the wings on the strong lines in the more re-

frangible portion of the spectrum are intensified rather than
diminished. Another anomaly Is that at the limb the lines

of V and Ti, certainly the most affected In spots, are not

so strongly affected as those of Mg, Fe, Ca, &c. .'\galn, in

spots. Ha, like all the other H lines, is thinned, whereas
at the limb this line is actually widened and perhaps

strengthened.

The thinning of the spark lines Is strikingly shown In a

table in which the behaviour at the limb of twenty-seven

of the more prominent enhanced lines of Fe, Ti, and V,

as given by Sir Norman Lockyer, -is exhibited. .\\\ these

lines are considerably weakened In passing from centre to

limb, and the majority of them have been observed

similarly affected in spots.

A discussion of these results in their bearing on the

solar theory is promised In a later paper.

The Orbit of t Orionts.—.\ note by Mr. Plaskott in

No. 3, vol. i. (p. 206, May-June), of the Journal of the

R..\..S. (Canada) mentions the preliminary results obtained

from the radial-velocity measurements of the spectrum of

1 Orionis. These show that the eccentricity of the orbit is

0-75, greater than that of any other yet known spectro-

scopic binary, and that the period is about 29.12 days.

Meteor and Fireball Observ.4tions.—.istrotiomische

Nachrichten, No. 4187 (p. 1.83, June 29), contains an
account by Mr. Denning of a first-magnitude Leonid
observed on November 17 last. This meteor travelled

along a visible path more than ninety-one miles In length at a

velocity of thirty miles per second, a considerably lower

velocity than that usually attained by Leonids. The height

at the beginning of the flight was seventy-seven miles, at the

end sixty-six miles, so that the path was very long and nearly

horizontal, facts which may account for the low velocity,

as the body would thus encounter considerable atmo-
spheric resistance.

.\ fireball, observed over Yorkshire on November 23,

8h. 5ni., was brighter than \'enus, and appears to have
proceeded from a radiant at 46° + 5°, a position near

o Ceti. From previous observations there appears to be a

shower of long duration, or a succession of showers, from

this radiant, Cetids having been observed in September,

October, and November, those In November furnishing the

most brilliant examples. The mean position of the radiant

's 43°+ 5'-
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THE ROYAL SOCIETY OF CANADA.
"T^HE annual sessions of this society, the premier scien-

tific society in Canada, were held, as usual, in the

capital city of Ottawa on May 13-16. The society, which
was founded twenty-five years ago by the Duke and
Duchess of Argyll (the Princess Louise and the then

Marquis of Lome), combines the features of the Royal
Society of London and the French Academy. The number
of fellows is very limited, and there are four sections, viz.

French literature and history, English literature, &c.,

physics and chemistry, and biology and geology. There
was an unusually large attendance from all parts of the

vast Canadian dominion, and in Sections ill. and iv. the

meetings were regarded as the best ever held.

Dr. VVm. Saunders, C.M.G., president of the society

for 1906-7, and head of the Government Experimental

Farms, gave his presidential address on the evening of

Mav 14 In the presence of a distinguished audience. In-

cluding Sir Sandford Fleming, Sir James Grant, Profs.

Ramsay Wright, Penhallow, Prince, and Clark Murray,

and representatives from most of the universities of

Canada. The subject was " The Development of Agri-

cultural Science," and it consisted of a masterly review

of the history of farming from classical times to our own
day.

Ihe ancient Hebrews and Egyptians were the most

proficient tillers of the soil In those distant ages, and the

latter race was the first to raise domestic cattle. .Amcngst

the Romans, agriculture was highly esteemed, and when
luxurv brought demoralisation, the noblest minds reverted

to farming. " The earth," said one of these old Romans,
" gives back what it receives with usury, and nothing

can be more profitable or beautiful than a well-kept farm."

During the Middle .^ges, only the wealthy ate wheaten

food ; the poorer classes used rye, barley, and oats. But

In the sixteenth century Raleigh introduced the potato Into

Ireland. However, when the Queen of England wanted

a salad for luncheon, she had still to despatch a messenger

to Holland.
Up to the eighteenth century land was sown until ex-

hausted. By that time farmers had learned the alternate

crop plan of conserving the strength of the soil, and at

the opening of the nineteenth century they understood the

value of manure as a fertiliser.

"It is highly probable," declared Dr. Saunders, "that

the plant-life will always supply enough food for mankind,

and the supposition sometimes advanced, that the rapidly

increasing population will not find sufficient nourishment,

seems far remote from probability."

Twentv-three years ago farming was in a very de-

pressed condition' in Canada. In 1884 a select committee

of the Canadian House of Commons Investigated the causes

of this depression, and found it was due, not to poor soil

or idleness, but to a lack of knowledge and skill in the

farmers, and the committee recommended the establishment

of experimental farms to promote agriculture and instruct

the farmers. Accordingly, in 1S86 a central farm was

started near Ottawa, with four other branch farms in other

parts of Canada. In agriculture, Canada Is now pre-

eminent among the nations, and even Egypt, the ancient

farming land. Is asking for samples of Canadian products

that she may emulate this country in the pursuit of the

farming Industrv.

Prof. Rutherford, F.R.S., was president of Section iii.

(Physics), and gave an address on the life-history of

radium, and other fellows of the society presented twenty-

five original communications, while Prof. Edward E.

Prince, Chief Commissioner of Fisheries, delivered an

address, as president of Section Iv. (Biology and Geology),

on marine biology in Canada. Prof. Prince is the head

of the three biological stations carried on by the Govern-

ment on the Atlantic, the Pacific, and the Great Lakes

shores, and his account of the progress of zoological re-

search and of the Investigations af the stations proved

exceptionally Interesting. Twenty-seven papers were read

and discussed, including one, the first ever presented to the

society by a lady, the subject being " The Islets of

Langcrhan's In the' Pancreas of Certain Fishes," by Prof.

Swale and Mrs. Thompson, of Winnipeg. Prof. Adami,

McGill University, gave a paper upon certain curious cases
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of vertebrate teratology recently studied by him, and Prof.
A. B. Macalluni, F.R.S., described some new cells with
protruding tail-like processes occurring in the mesogloea
of Aurelia and other Medusae.
The popular evening lecture, which is always an

important feature of the Canadian Royal Society's annual
meeting, was delivered to a crowded assembly in the large
hall of the Normal School by Prof. Ernest Rutherford.
The subject was " Recent Results of Researches on
Radium." In a graphic manner, the lecturer explained
his famous " disintegration " theory, the transformation
of chemical elements, the marvellous phenomena of radiant
matter, and illustrated his remarks by striking experiments.
He aroused much interest by stating' that in Canada there
were probably more rocks containing radium than in any
other territory on the globe, and he had found, bv suspend-
ing a wire in the open air in Montreal during a shower of
rain, that radium collected on the wire. Many brilliant
social functions took place during the meetings,' including
a large garden party by Dr. and Mrs. Saunders at their
official residence

; dinners given by the president-elect. Dr.
S. E. Dawson

; luncheons by Sir James Grant, former
president ; and other entertainments.

THE ROYAL VISIT TO THE UNIVERSITY
COLLEGE OF NORTH WALES.

JN last week's Nature, a short account was given of the
visit of the King and Queen to Bangor to lav the

foundation stone of the new buildings of the University
Ct)llege of North Wales. A few particulars relating to the
origin and work of the college, and some thoughts suggested
by speeches made at last week's ceremony, may be of
mterest as a supplement to the report that has already
appeared. ,

The University College of North Wales was founded in
1884, and is at present located in the buildings of the
former Penrhyn Arms Hotel. It has been enlarged by the
addition of laboratories and lecture rooms for the" faculty of
science, which includes departments of agriculture 'and
electrical engineering. The former was the first institution
of Its kind in Great Britain, and has been adopted as the
model of similar agricultural departments started elsewhere.
Its operations have been extended bv the foundation in
igo4 of a school of forestry under the auspices of the Board
of Agriculture, one of two in the United Kingdom. The
electrical engineering department is maintained by an
annual grant from the Drapers' Company. If its resources
in the matter of equipment have not been on a lavish scale,
the training it has afforded has been of a high character
and has probably possessed advantages which an over-
elabcrate plant might not afTord. Stil'l, much apparatus is
badly needed before the condition of maximum efficiency
can be reached. Another feature is the fisheries depart-
ment, which has performed useful work in developing the
fishing industry of North Wales, an industry which is
capable of being greatly developed by ihe dififusion of
practical scientific knowledge in the fishing districts.
Although the present notice necessarily deals primarily with
the scientific aspect of the work of' the college, allusion
must be made to the day training department, the courses
in secondary education, and the facilities for kindergarten
training afforded by the establishment of a preparatory
school under the auspices of the college.
The new college will consist, when finished, of two

quadrangles. At present it is only intended to erect the
arts and administrative buildings,' and it is to be hoped
that by the time this has been done the building fund will
admit of the science buildings being commenced. The
library is very inadequately housed, and when we point out
that only about lol. a year is available for the purchase
of books in such a subject as pure and applied mathematics
combined, physics or chemistry, it will be seen that the
present college staff is doing good work under difficulties
which would not exist in a similar institution in Germany
or America.
At the public luncheon, the Right Hon. D. Llovd George,

M.P., gave some interesting statistics showing the
liberality and enlhusiasm of the people of North Wales in
matters relating to education. The contributions for uni-
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versity and technical education are six times, and to
secondary education nine times, as high as in England, and
th'! contributions of the town and suburbs of Bangor to the
college alone represent the proportional equivalent of a
sum which for a town of the size of Liverpool and its

suburbs works out to 1,750,000/. In regard to the question
of Government assistance, Mr. Lloyd George thought that
waiting for Governments was like waiting for sunshine,
and that the college afforded a grand opportunity for a
millionaire to earn gratitude and fame.
But where is Mr. Lloyd George going to find his mil-

lionaire? A country which raises a protective tariff against
millionaires in the form of death duties is scarcely a
promising field. When we take account of the heavy losses

North Wales has sustained by the death of a number of

its most influential and prominent landowners during the
last decade, the progress of the new college buildings will

be found to represent a widespread feeling of munificence
and loyalty towards the cause of higher national education
far in advance of anything that exists in America. But in

the race between British and .\merican universities. Great
Britain is heavily handicapped, with the result that, in

spite of all the efforts we are putting forward, we are
rapidly falling further and further behind. The inevitable

result is that the responsibilities which the acquisition of
wealth entails will be pressed more and more heavily every
year on our (iovernments, and unless they can supply the

extra few rays of sunshine we shall be less and less abl-

every year to raise up the intellectual produce necessary t"

enable us to compete with the foreign producer.

The problem was solved long ago for Germany by her
system of State universities. That Germany owes her
national prosperity in no small measure to the principle of

Lehrfrciheit, which has been adopted as the fundamental
law governing the relations of the university professors with
the .StaTe, is a fart which every German citizen knows well.

It is no trifling thing to say that there is probably not a

single university college in the LInited Kingdom the council

and senate of which are more thoroughly imbued with the

spirit of the German ideal than the University College of

North Wales. In the large industrial centres of South
Wales there exists an unfortunate conflict of rival

factions, and it is sad to notice that many people only
associate themselves with university education in order to

acquire a cheap reputation by belittling the academic
element, making unjustified and vexatious attacks on its

representatives, and hampering the progress of the nation

whose interests they falsely profess to have at heart. We
refer in particular to the state of affairs which culminated
some years ago in the premature death of the late Principal

Viriamu Jones, and has continued to exist ever since.

In North Wales the ardent Welsh nationalist, and the

scientific worker who believes that " he is the greatest

patriot who has the world for his nation," all realise that

they are working together for a common cause.

G. H. Bryan.

THE ALD.ROVANDI CELEBRATIONS
BOLOGNA.

AT

TT is not improbable that some of the delegates appointed
to represent foreign universities and learned societies

at the tercentenary of the death of Ulissc Aldrovandi
{1522-1607) were insufficiently acquainted with the works,
of this great naturalist to appreciate thoroughly the
importance of the occasion. The international gathering
at Bologna (June 11-13) has been the means of rescuing
from partial obscurity the memory of one of the many
pioneers in the study of nature which Italy has produced.
Bologna, the birthplace of universities and the alma mater
of not a few students whose names occupy a prominent
place in the history of the natural sciences, is an ideal

meeting place of the nations to do homage to one of the
fathers of scientific investigation. The numerous coats
of arms which decorate the walls of the old university
buildings bear witness to the hospitality of Bologna to

students from all parts of the world, and the celebration
which has now been brought to a successful conclusion
testifies to the continuance of a spirit of hospitality after
the lapse of centuries.

1



July i8, 1907] NA TURE 28-

Aldrovandi's works, including several volumes published
after his death, are in themselves a striking monument
to his prodigious industry and encyclopajdic knowledge

;

his wealth and long life were given up to an attempt to

realise his ideal
—" nothing is sweeter than to know all

things."
The committee appointed under the patronage of the

King to carry out the arrangements for the Aldrovandi
celebrations had as honorary presidents the Marchese
Tanari (Prosindaco del Commune) and the Rector of the
University, Prof. Puntoni. Prof. Capellini, whose geniality

is well known to many English friends, filled the oflice of

acting president, and it is mainly to his labours and to

those of the general secretary, Sig. Sorbelli, that the

success of the meeting is due. On arriving at Bologna
delegates were met at the station by members of the

reception committee, from whom they received useful

literature and information as to the lodgings provided for

them. A general meeting was held in the Archiginnasio
in the afternoon of June ii, at which Prof. Capellini

welcomed the guests and gave an account of the order of

procedure ; in the evening a conversazione was given by
the Marchese Tanari in the municipal buildings. The
morning of June 12 was devoted to the most important
business of the meeting ; the delivery of discourses by
Prof. Capellini, the Minister of Public Instruction and
Agriculture, Prof. Costa and others, was followed by the

presentation of addresses, accompanied by a few remarks
by selected delegates. A feature of special interest was
a speech by Count Luigi ."Mdrovandi—connected through
fourteen generations with his illustrious ancestor. Prof.

Ferguson, of Glasgow, was chosen by the British delegates

as their spokesman. Oxford University was represented

by Mr. .^shburner ; Cambridge University, the Royal
Society, the Linnean and Geological Societies of London,
by Prof. Seward ; St. Andrews, by Dr. Steele ; and Glas-

gow University by Prof. Ferguson, who had previously

taken part in the celebration of the octocentenary of the

Bologna University. Among other delegates who spoke
were Prof. P^lissier, of Montpellier ; Prof. Schiick, of

Upsala ; Dr. Wieland, of Newhaven ; Prof. Entz, of Buda-
pest ; Prof. Richter, of Kolozsvar ; and Prof. Brusini, of

Zagabria f.^gram, Croatia). The unveiling of a memorial
tablet to Aldrovandi in the courtyard of the Archiginnasio

terminated a somewhat lengthy programme.
In the evening delegates were afforded an opportunity

of seeing the new Italian Opera—" John the Baptist "

—

in the Municipal Theatre. A cordial reception was given

to the composer, a young priest from Turin, as he appeared

before the curtain with those who took the parts of Christ,

John the Baptist, Herod, and Salome. On June 13 the

delegates were present at the inauguration of the

Aldrovandi Museum. This was the most striking event

during the meeting. A large collection of well-executed

wood-blocks, together with the original specimens, shelves

filled with volumes of unpublished manuscripts, a collec-

tion of coloured drawings of natural objects, and a series

of herbaria formed a most impressive demonstration of

the industry and whole-hearted devotion with which
Aldrovandi applied himself and his means to the pursuit

and organisation of knowledge. The fact that a catalogue

of the unpublished manuscripts, specially printed for the

celebrations, consists of 300 pages affords some measure
of what Aldrovandi accomplished. Each delegate received

a bronze medal bearing a bust of Aldrovandi and the fol-

lowing inscription on the reverse :
—

Cui natura parens

Quaerenti tota refulsit

Virum post tria saecula meritas et gloria florentem

civitas et universitas

Bononiensis doctorum totius orbis adsensu rite

concelebrant. Prid. id. iun. MDCCCCVII.

In the afternoon a visit was paid to the Istituto Rizzoli

at San Michele, in Bosco. Within the building devoted to

orthopaedic treatment were seen strange machines in

motion to which were attached patients in various atti-

tudes. The view from the grounds of the institute of

Botogna and the plain beyond could not easily be surpassed.
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An enjoyable banquet at the Hotel Brun in the evening
brought the celebrations to a conclusion.
The presentation of several specially compiled volumes

to those attending the meeting afforded another proof
of the pains taken to render the meeting a success, and
supplied a permanent interest to a thoroughly enjoyable
reunion of nations. The volumes included " Intorno alia
vita e alle opere di Ulisse Aldrovandi—Studi di A. Baldacci,
E. de Toni, M. Gortani, F. Morini, A. C. Ridolfi, A.
Sorbelli"; " Chartulorum Studii Bononiensis"; " Cata-
logo dei Manoscritti di U. .-\ldrovandi a Cura di Ludovici
Frati con la collaborazione di A. G. e Albano Sorbelli."'

NATIONAL POULTRY CONFERENCE AT
READING.

'X'HE second national poultry conference was held at

University College, Reading, last week, July 8—12,

under the presidency of Sir Walter Palmer, Bart.

In addition to papers and discussions, there was an
exhibition of pairs of about 150 breeds of poultry, both
English and foreign. Several breeds of the latter had not
been seen in this country previously.

Mr. C. C. Hurst read a paper on Mendel's law of

heredity and its application to poultry breeding. After
briefly alluding to Mendel's work on peas, he went on to

describe the Mendelian pairs of characters in fowls, such as

rose and single comb, white and coloured plumage, colours

of legs, and others. The " law of segregation " was then

explained and illustrated by reference to crosses between
rose-combed Hamburgh and single-combed Leghorn, and
between white Leghorn and black Minorca and other

coloured varieties.

The rose-combed are dominant over the single-combed
varieties, and the lirst cross are all rose-combed birds. Bred
among themselves they produce on the average three rose-

combed chicks to one single-combed bird. The latter

mated with a similar one breeds true. The nature of the

blue Andalusian fowl was then discussed, and the want of

fixity of colour, in spite of more than fifty years of breeding

and separation of "rogues," was pointed out. Pedigree
" blue " birds produce only one-half blue like the parents,

the remainder being black and splashed white birds in

equal proportions. The black and white breed true, but

when crossed produce all " blue " birds. The necessity of

the determination of what characters are Mendelian was
emphasised, and the practical value of Mendel's law in

enabling breeders to calculate what the results of particular

crosses will be was referred to in conclusion.

The next paper in the section dealing with breeding

problems was by Dr. J. Llewelyn Thomas, on " Hybridis-

ation Experiments with the Ceylon Jungle-fowl." These
experiments were undertaken in 1903-4 with the view of

solving the following questions :—(i) Will the Ceylon

jungle fowl (Gallus stanleyii) breed with the domestic fowl?

(2) Will the hybrids breed with the jungle fowl and with

the domestic fowl? and (3) will the hybrids breed among
themselves? The view that the black-breasted jungle fowl

of India {Gallus bankiva) is the parent stock of the

domestic game fowl is generally accepted, and Darwin, in

his " Animals and Plants under Domestication," says that

the Cevlon jungle fowl " may in all probability be rejected

as one of the primitive stocks of the domestic fowl," a
statement which he based on information supplied by a Mr.
Mitford that two hybrids raised by the latter proved

sterile. It was felt that the evidence just mentioned was
not sufficient to establish a conclusion one way or the

other, and experiments were undertaken to obtain further

information on the matter. Wild Ceylon jungle fowls were

obtained after much trouble and placed in specially built

runs with domestic fowls in various parts of the island.

The mating of jungle hens with the domestic cock was
a complete failure. The jungle cock, however, mated
readily with domestic hens ! The eggs laid proved fertile,

and about thirty chicks were raised from them. The
hybrid cock crossed with the domestic hen gave fertile

eggs, and the offspring was fertile not only with the

domestic parent, but also with the hybrid parent and with

one another. No chickens were obtained from the crosses



284 NA TURE [July i8, 1907

(i) hybrid cock X jungle hen, (2) hybrid hen x domestic

cock, (3) hybrid hen x jungle cock.

From the cross-bred cock x hybrid hen several addled

eggs were obtained, four more had chicks dead in the

shell, and from two of the eggs live chickens were hatched
out. The latter were apparently sturdy and robust enough
for a short time, but died on the twelfth and eighteenth

day respectively after hatching. The sterility of the

hybrids cannot, thtrefore, be adduced as evidence that the

Ceylon jungle fowl is not a parent stock of the domestic

fowl. It was pointed out that the Ceylon jungle fowl

has a reddish-brown breast, and when reversion occurs

among domestic fowls, even those of pure bred black-

breasted types, the males usually have red or brown
breasts and not black like Gallus bankiva.

Mr. F. V. Theobald gave an account of a parasitic liver

disease in fowls, specimens of which had been sent to him
during the last three or four years. Although (previously

unrecorded, it is probably quite common, and due to a

protozoon Amoeba maleagridis, Sm. Diagnosis is some-
what difficult, but the post-mortem appearances of the

liver with yellow spots along with swollen caeca are

characteristic. The life-cycle of the parasite is not yet

fully worked out.

Mr. Theobald incidentally referred also to an infectious

disease among poultry in South America, produced by a

Spirochjete, which passes part of its life-cycle in a fowl

tick {Argas miniatus). J- P-

HYDROLOGY IN THE UNITED STATES.
PURIFICATION OF SEWAGE.

1X7 E have on several previous occasions noticed the

papers issued by the United States Geological

Department on Water Supply and Irrigation.' Recently

we have been favoured by the receipt of nineteen further

papers bearing on this subject."

The greater part of these, although containing a great

deal of information bearing on water supply, are yet

chiefly of local interest.

Paper No. 180 of the series now sent deals with the

efficiency of turbine w^ater-wheels, and consists of a

compilation of data derived from tests and from manu-
facturers' power tables of American stock sizes, and is

intended principally for the use of the hydrological
surveyors in cases where the turbine is used for gauging
streams.

Paper No. 179 gives an account of investigations carried
on for the purpose of discovering means for preventing the
pollution of streams by distillery refuse. Paper No. iSq
further deals with the disposal of the waste liquors result-

ing from the manufacture of strawboard, an important
problem connected with the prevention of stream pollution
in the districts where this industry prevails.

Paper No. 187 deals with the measurement of streams
when they are frozen over, and with the modifications of
the ordinary methods of gauging these streams when they
are covered with ice.

Paper No. 182 describes the various wells in use for
municipal or domestic supply in Michigan, and the means
adopted for raising the water from these wells.

Paper No. 185, on investigations into the purification of

1 Water Supply and Irrigation in the United Slates, January 7, 1(504 ;

July 28, 1904 ; November 3, 1904 ; December 22, 1904 ; January 26, too, ;

December 21, 1905 ; March 2, 1906 ; May 24, 1906.
- Reports issued by the Department of the United States Geological

Survey. Water Supply and Irrigation Papers. (Washington : Government
Printing Office, 1Q06,) No. iS^;, Purification of Boston Sewage; No. 179
Prevention of Stream Pollution by Distillery Refuse; No. tSo, Turbiiie
Water Wheel Tests and Power Tables ; No. 150, Summary of Underground
Water Resources of Mississippi ; No. 161, Quality of Water in the Upper
Ohio River Basin

; No. 162, Destructive Floods in the United States in
1905: No. 164, Undercround Waters of Tennessee and Kentucky; No. 172.
Progress of Stream Measurements, Missouri River ; No. 174. Progress of
Stream Measurements, Western Gulf of Mexico ; No. 171;, Progress of
Stream Measurements, Colorado River ; No. 177, Progress of Stream
Measurements, California ; No. 179, Means of Preventing Pollution of
Streams hv Distillery Waste ; No. iSi, Geology and Water Resources ofOwws Valley

; Nos. 182 and 183, Flowing Wells and Municipal Water
Supplies in the Southern Peninsula of Michigan ; No. 184, Underflow of
South Platte Valley : No. 187, Determination of Stream-flow during the
Frozen Season

; No. ,S8, Water Resources of the Rio Grande Valley in New
Meiico; No. 1S9, The Prevention of Stream Pollution by Strawboard
Waste.
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Boston Sewage, with a history of the sewage disposal

problem, is of much more general interest, and contains
a great deal of information of value to sanitary engineers
and chemists engaged in sewage disposal. It therefore

deserves a more e.Ktendcd notice in this Journal.

The origin of the paper was as follows ;—An anonymous
friend of the Massachusetts Institute of Technology,
moved by the magnitude and gravity of the sewage dis-

posal problem as it concerns householders and communi-
ties, in igo2 presented to the institute a sum equal to

1000/. a year for three years, afterwards extended to five

years, for the purpose of making experiments on sewage
purification and giving the widest possible publicity to

means or methods by which the present too often crude

and imperfect systems may be improved.
The report now under review, which contains 162 octavo

pages, has been drawn up by Messrs. Winslow and Phelps
in consonance with the wishes of the donor, and consists

of a popular statement of the history of the several methods
that have been tried for the purification of sewage, and
a record of the results obtained at the laboratory of the

Massachusetts Institute. It is claimed by the authors that

the paper is written in a popular style and in language so

simple that citizens, boartis of health, and sewerage com-
missions may readily avail themselves of the information
contained in it.

The sewage experimental station at the institute is

situated adjacent to the City of Boston, U.S.A. Within
the last few years the whole of the sewage of this city

has been collected into two large main outfall sewers, and
is discharged into the harbour on the ebb tide. Thi-

station is connected with one of these outfall sewers.

The sewage is pumped directly from the sewer through
22-inch galvanised pipes into a series of twenty-
five tanks having an area of 24 feet each, the depths
varying from 3 feel to 6 feet. In these tanks the sewage
is treated by intermittent sand filtration ; the septic

process ; contact filtration through coke, stone, and brick

of various diameters ; and by trickling filters. The result

of the effluent from the different tanks, as obtained by

analysis, is given.

Under the conditions of these experiments crude sewa^i
has been successfully filtered through a 2-feet bed of sand
with an elYective size of 0.14 millimetre at a rate of

04 million gallons per acre per day, divided into four
doses in the twenty-four hours. The effluents were clear,

bright, and well purified.

With single contact beds of stone ij inches in diameter,
passed at the rate of 1-2 million gallons per acre per day,
the effluent of the crude sewage was only partially

purified. The bed.s clogged rapidly, and the surface re-

quired much attention.

The double contact system in primary beds of 2-incb
material, and secondary beds of | inch, yielded a fairly

well-purified and stable effluent at the rate, on the com-
bined double system, of about 0-7 million gallons per acre
per day with beds 6 feet deep.
The most practical of the methods that have been studied

appears to be the treatment of the sewage either sedi-

mented or subjected to a very short period of septic action
in double contact beds.

The process of trickling filtration remains to be con-
sidered in a further report, but, so far as the present
experiments indicate, this method will probably prove
superior to any so far tested.

In the report is also given a summary of the history of

sewage purification in England, Germany, the United
States, and other countries, and the gradual development
of the processes at present in operation. Starting from
the discharge of the crude sewage into the sea or rivers,

broad irrigation or sewage farming is described, and also
chemical precipitation, intermittent filtration through sand,
septic tanks, contact process in beds of coarse material,
and continuous trickling over coarse material.
With regard to the first, it is shown that, although

where the conditions are favourable sewage may be dis-

charged into the sea without creating a nuisance, there
yet remains to be considered its effect on shell-fish. With
regard to the discharge into rivers, the conclusion arrived
at by the River Pollution Commission of 1874 is given
that sewage mixed with twenty times its volume of pure

i
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water would be two-thirds purified in flowing i68 miles

at the rate of one mile an hour. With regard to broad

irrigation, the conclusion generally arrived at is that

sewage farms can never be expected to show a profit if

interest on capital is included in the expenditure, and
the experience is that there need be no serious danger of

the spread of disease from irrigated crops, but that fruits

and vegetables so grown should never be eaten without
being cooked. With chemical precipitation the great

difficulty is the disposal of the sludge, which amounts to

twenty to twenty-six tons per million gallons of sewage.

The disposal of this sludge generally involves considerable

expense, it being found by practice to be of no value as

manure. In fact, in some places, after being compressed
into cakes, it is burnt or buried in the ground.
The result of the other processes has already been dealt

with in the experiments conducted by the Massachusetts
Institute.

VmVERSlJY AND EDUCATIONAL
INTELLIGENCE.

Liverpool.—The annual exhibition of antiquities ar-

ranged by the Institute of -Archaeology, illustrating

excavations in Upper Egypt 1906-7, was inaugurated at

Burlington House, London, W., on Tuesday, July 16, and
will remain open until July 30. The exhibits include

scarabs, ornaments, and inscriptions of 2000 B.C. to 1200

B.C., and stela; of Ptolemaic and later dates, recently dis-

covered by Prof. Garstang, Mr. E. Harold Jones, and the

Hon. R. H. Trefusis.

MANCnESTER.—Bv the will of the late Mr. Mark Stirrup

the university has received the following bequests :—Speci-

mens of volcanic rocks and fossils ; loooJ. for the mainten-
ance of a geological and paU-eontological collection ; 1500/.

for the foundation of a pala?ontological scholarship, tenable

for two years by anyone who has studied geology in the

university.

Mr. J. W. Bews has been appointed to the newly insti-

tuted post of lecturer in economic botany.

Oxford.—In a convocation to be held on September 30,
thi' degree of D.Sc. honoris causa will be conferred upon
Prof. Charles Barrois, Lille; Prof. A. Heim, Zurich; Prof.

A. Lacroix, Paris; Prof. A. Penck, Berlin; Dr. Hans H.
Reusch, Norway; Prof. F. Zirkel, Leipzig.

Dr. George Dreyer, lecturer in general and experimental
pathology in the University of Copenhagen, has been
elected to the newly established professorship of pathology.

Sheffield.—^The University has just issued its list of

results of examinations, and we observe that three students

have obtained the new degree of Bachelor of Metallurgy
(B.Met.), viz. R. Mather, Z. T. K. Woo, and G. S.

Ludlam. It seems only appropriate that the University's

first three graduates should have taken their degree in

metallurgy, as this department has for many years upheld

a high standard of training in the metallurgy of iron and
steel compatible with the ancient fame of the city as the

home of the manufacture of high-class and special steels.

It may not be inappropriate to note, in connection with
the present trend of attairs in the East, that one of the

honour graduates is a native of China.

Priv.we enterprise has succeeded in founding, with the

sanction of the Ministry of Education, confirmed by the

Czar, an Institute of Archaeology and Archaeography in

Moscow. The institute, which has just obtained its

charter, ranks with a university, and is open to all

graduates of Russian or foreign universities. Its aim is

to prepare qualified archa:ologists and " archaeographists."

The latter term is applied to persons skilled in the pre-

servation and use of historical archives, libraries, museums,
and other collections, public and private, demanding
special knowledge. The Moscow Institute of Archa:ology

is the first institution in Russia founded on autonomous
principles ; it has the right to elect its own staff of pro-

fessors, and generally to conduct its own internal affairs,

subject only to a possible veto of the Minister of Education
in certain cases. The course is a three years' one, the

final year of which must be spent in practical work either

in arch.-Eological expeditions and research among the
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monuments of antiquity as yet so little studied in Russia,
or in similar special work at home or abroad. The
institute grants the degree of doctor of archaeology or
archajography. Among those connected with the new
institute whose names are favourably known outside Russia
may be mentioned Dr. Uspensky, director of the institute,

the author of fifty capital monographs in Russian ; Dr.
Fleischer, who was associated with English and American
archaeologists in recent excavations in Persia ; Prof. Grot,
and other Moscow professors. Privat-docent Visotsky has
been appointed secretary to the institute.

The first meeting of the governing body of the Imperial
College of Science and Technology was held on July 12

at the Victoria and Albert Museum, South Kensington.
Mr. R. McKenna, M.P., President of the Board of Educa-
tion, who was accompanied by Sir Robert Morant, opened
the meeting. The following members of the governing
body were present :—The Earl of Crewe, Sir F. Mowatt,
Sir Julius C. Wernher, Sir W. H. White, Principal

MacAlister, Mr. A. H. D. Acland, Mr. F. G. Ogilvie,

Mr. J. C. G. Sykes, Dr. Glazebrook, Sir E. H. Busk,
Prof. Capper, Prof. Farmer, Sir A. W. Riicker, Mr. A.

Acland Allen, M.P., Mr. H. Percy Harris, Sir C. Kinloch-
Cooke, Mr. R. A. Robinson, Mr. J. T. Taylor, Sir J.

Wolfe-Barry, Sir Owen Roberts, Sir W. S. Prideaux,

\'iscount Esher, Sir A. Geikie, Prof. Tilden, Prof. Gow-
land, Prof. Dalbv, Sir .\lexander Kennedv, Mr. T. Hurry
Riches, Mr. R. K. Gray, Sir Hugh Bell, 'Dr. Elgar, Prof.

Divers, Mr. A. Sopwith, and Mr. W. McDermott, with

Mr. F. E. Douglas as secretary (pro tern.). Mr. McKenna,
in opening the meeting, took the opportunity to e.xplain

the arrangements which would have to be made for the

transfer of the Royal College of Science and Royal School

of Mines to the control of the governing body, and referred

to the importance of the work which lay before the

governing body in connection with the provision and
organisation of advanced technical education within the

Empire. On the motion of Viscount Esher, seconded by
Sir .Alexander Kennedy, Lord Crewe was unanimously

elected chairman. On Lord Crewe taking the chair, Mr.

McKenna handed to him the Letters Patent containing the

Grant of the Charter of the Imperial College. Provisional

committees (including a finance committee, of which Sir F.

Mowatt was appointed chairman) were appointed to deal

with preliminary matters and to report to the next meeting

of the governing body, which was fixed for July ig.

A RECENT issue of the Journal of the Department of

Agriculture and Technical Instruction for Ireland contained

an exhaustive article on technical instruction in Belfast, by

Mr. F. C. Forth, the principal of the municipal technical

institute in the city. This account has now been published

in a separate form. In the inauguration of the scheme

of technical instruction the Corporation had as the chief

object the provision of instruction in the principles of

those arts and sciences bearing upon the trades and in-

dustries of Belfast. The success of the trade classes has

been due in great measure to the enlightened view which

officers of trade societies in Belfast have taken of the

operations of the technical institute and to the encourage-

ment which has been given by employers. In 1900 it was
decided to build the excellent technical institute which has

now been practically completed at a cost of 100,000!. The
Belfast Corporation was, it is satisfactory to note, well

advised, and as the work of each department developed

sufficiently to warrant such a step, a principal teacher for

it w-as appointed, and his first duty was to superintend the

equipment of the department allotted to him in the new
building and to be responsible for the expenditure of his

share of the 40,000/. set aside for the equipment of the

new institute. Before the building was out of the con-

tractor's hands a number of classes were transferred to

it, and useful experience was gained which led to some
modifications in arrangements before the building was com-
pleted finally. The great bulk of the equipment is now
installed, and it is hoped that when the date for the formal

opening arrives, the building and its contents will be

complete. Belfast is to be congratulated upon the provision

the Corporation has made for providing young men and

women with a modern and thorough type of technical

education.
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SOCIETIES AND ACADEMIES.
London.

Zoological Society, June i8.—Mr. G. A. Boulenger,

F.R.S., vice-president, in the chair.—The growth-forms

and supposed species in corals: Dr. F. W. Jones. Ihe

author showed that the growth-form of the colony was the

outcome of the conditions of the environment, and was

not a specific character. The growth-form was largely

the result of the method of division of the zooids of the

colonv and different external conditions produced different

methods of division, so that almost any coral could show

almost any method of division.—The lizard of the Ionian

Islands which had been named Laccrta ionica by Herr

Philip Lehrs : G. A. Boulenger. The author stated his

opinion that this lizard was not entitled to specific rank,

and that it was merelv a varietv of Laccrta taurtca, Pallas.

—Neotropical Lycsenida; : H. H. Druce. A large number

of new forms were described, and the synonymy of many

others discussed.—Descriptions of I'c/f/dr hypselopterus and

of a new fish of the genus \-elifer : C. T. Began.—! he

anatomv, classification, and systematic position of the

teleostean fishes of the suborder Halotriognathi : C. T.

Regan. The paper showed that the Lamprididae, Veli-

feridte, Trachvpterida, and Lophotidse formed a natural

group 'closelv related to the Beryciformes, from which they

differed espe'cially in the structure of the mouth.—Monkeys

of the genus Cercopithecus : R. I. Pocock. All the known

forms of this genus may be arranged into groups typified

by the following species -.—palas, aclhiops, pctaiinsta,

c'cphiis. nictitans, leticampyx, albigularis, mona, neglectus.

I'hocsti. and diana.—Some African species of Felis, based

upon specimens exhibited in the society's gardens: R. I.

Pocock. Special attention was directed to some interest-

ing points connected with F. nigripes, F. scrval and

servalia. and F. aiirata { = chrysothrix). A specimen of

the last-named species from Sierra Leone changed from

red to dusky grey while living in the gardens, thus proving

that the differences in colour between individuals of this

species were not of specific or subspecific value.—The

jelly-fish of the genus Limnocnida collected during the

third Tanganvika expedition : R. T. Gunther. The

material was obtained on four distinct dates in September,

November, and February, by Dr. W. A. Cunnington, and

therefore during the season of the great rains. The greater

number of specimens in all the collections showed a

vigorous growth of voung medusa-buds on the manubrium,

and that therefore
'

the theory that asexual reproduction

occurred during the dry season only, which was propounded

by Mr. Moore, must be abandoned. Dr. Cunnington 's

material threw new light upon the order and succession

in which the tentacles developed, and had enabled the

author to record all the stages of tentacle development as

exhibited by individuals ranging from 2 mm. to 22 mm.
Certain variations in the arrangement of radial canals

and of sense-organs were discussed. So large a percentage

as 24 per cent, were found to possess five or more radial

canals, the greatest number being seven instead of the

normal four. The Victoria Nyanza form of Limnocnida

collected by Sir C. Eliot, which was also dealt with in the

paper, was believed to be a variety, which differed from

the Tanganvika form in that the tentacles were more

deeply embedded in ridges of jelly of the exumbrella than

in the Tanganyika form. All the individuals in a collec-

tion from the Victoria Nyanza were females. The result

of a re-investigation of both Limnocnida and Limnocodium

led the author" to the conclusion that both genera were to

be referred to the Trachomeduss, in spite of the fact that

no other known trachomedusan had gonads on the manu-

brium. Reasons for this view were given, as also for the

association of both fresh-water medusas with the Olindiadrc.

It was considered exceedingly doubtful whether either

Limnocodium or Limnocnida ever passed through a hydroid

stage at all.

Geological Society. June 19.—Dr. Aubrey Strah^n,

F.R.S., vice-president, in the chair.—The Inferior Oolite

and contiguous deposits of the Bath-Doulting district : L.

Richardson. In this paper a detailed description is given

of the Inferior Oolite of the country between Doulting and

Bath. It is shown that there is within the area no Inferior

Oolite deposit of earlier date than the Upper Trigonia Grit
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—a deposit of Garantiana; hemera. In one appendix Mr.

S. S. Buckman indicates the deposits in Dorset equivalent

to those studied; in another the late Mr. J. F. Walker
and Mr. Richardson deal with the Brachiopoda of the

Fullers' Earlh, naming seven new species; and in a

ihird Mr. Richardson describes a new .-\mberleya and

Spirorbis. The micro-fauna of the upper coral bed is

dealt with by Mr. C. Upton, who obtained from material

furnished him from .Midford and Tinisbury Sleight most
iif the micro-brachiopoda such as were found by Charles

.Moore at Dundrv Hill.—The Inferior Oolite and contiguous

deposits of the district between the Rissingtons and Bur-

ford : L. Richardson. This paper is presented with the

preceding, because there are several points of similarity

between the two districts described. Both are near lines

of country along which movements of upheaval were
frequent during the time of formation of the Inferior

Oolite rocks.—The llora of the Inferior Oolite of Brora
(Sutherland) : Miss M. C. Stopes. This paper is to place

on record the discovery of a bed containing impressions

of plants, which represent a flora bearing a strong likeness

to that of the Inferior Oolite of the Yorkshire coast.

Previously, but one species and a second doubtful one
were known from these coal-bearing beds. The bed in

which the plants were found was a thin shale-band

cropping out below high-tide level on the coast, about

ij miles south of Brora.—The constitution of the interior

of the earth as revealed by earthquakes (second communi-
cation) : some new light on the origin of the oceans : R. D.
Oldham. The attempts which have been made to account

for the oceans and continents are all subject to an uncer-

tainty, in that we have had no means of knowing whether
it is a mere irregularity of form that has to be accounted

for or whether this irregularity is but the expression of

a deep-seated difference in the constitution of the earth.

The paper is an attempt to clear up this uncertainty by
a comparison of the European records of the San Francisco

and Colombian earthquakes of April 18 and January 31.

1906. The general conclusion is drawn that oceans and
continents are not mere surface irregularities of the earth's

form, but are accompanied by, and probably related to,

differences in the constitution of the earth beneath them,

which extend to a depth of about one-quarter of the radius.

It is not possible to state exactly in what this difference

consists, beyond that it causes the rate of propagation of

the second-phase waves to be less, in comparison with

that of the first-phase waves, under the oceans than under
the continents.—The Swansea earthquake of June 27,

1906 : Dr. C. Davison. With the exception of the Here-
ford earthquake of 1S96, the Swansea earthquake was the

strongest which has been felt in this country for more
than twenty years. It disturbed an area of 66,700 square

miles, reaching from Rochdale on the north to Penzance
on the south, and from beyond Maidenhead on the east to

Waterford on the west. The centre of the isoseismal .S

lies about three miles west of Swansea, the longer axis of

the curve being directed E. 5° N. and W. 5° S. At
Swansea, Neath, &c., the total number of chimneys thrown
down or damaged must have amounted to several hundred.

The shock consisted of two distinct parts, the first part

being much weaker than the second, except at places within

an oval area lying some miles to the east of the Swansea
epicentre. The existence of a secondary focus beneath this

area is also indicated by the relative positions of the iso-

seismal lines, the isoseismal 8 being much nearer the

isoseismal 7 at the western than at the eastern end.

Observations, fifty-three in number, were obtained from
thirty-nine pits, distributed over an area forty-nine miles

in length, from near Kidwelly to near Pontypool. The
shock was, as usual, less strongly felt in pits than on the

surface, and, the sound was more uniform and monotonous
underground. Both shock and sound were observed in

pits over about the same area. The originating fault in

the neighbourhood of Swansea must run from E. 5° N.

to W. 5° S., heading to the south, and passing not far

from the line joining Llanelly to Neath, which is five or

six miles to the north of the great east-and-west fault under

Swansea Bay.—The Ochil earthquakes of September,

1900, to April, 1007 : Dr. C. Davison. During this

interval a series of slight shocks was felt chiefly in the

villages of Blairlogie, Menstrie, .\lva, and Tillicoultry,
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Iving between the Ochil Hills and the river Forth. There
were four shocks in 1900, one in 1903, ten in 1905, nine-

teen in 1906, and eight up to the end of April, 1907. The
strongest shock of the scries occurred on September 21,

1905 ; its intensity was 6, and it disturbed an area of

about 1000 square miles. The originating fault must be

directed from about E. 27° N. and W. 27° S., hading to

the north, and passing not far from the villages mentioned

above. It cannot therefore be identified with the great

Ochil fault, which in the district referred to runs from
about E. 13° N. to W. 13° S., and near Dollar hades to

the south, although it is possible that some or many
of the slighter shocks may have been due to slips along

this fault.

Linnean Society, June 20.— Prof. W. A. Herdmnn, F.R.S.,

president, in the chair.—The distribution of conifers in

China and neighbouring countries : the late Dr. M. T.

Masters.—-A group of papers on the collections of

H.M.S. Sealark : J. .Stanley Gardiner. A group of
[

papers on collections obtained during the cruise of the

vacht Silver Belle.—The pre-Glacial flora of Britain :

Mr. and Mrs. Clement Reid.—Species and ovicells of

Tubucellaria : A. W. Waters. The collections dealt with

were from the Red Sea, Zanzibar, and the Atlantic.

—

Cephalopoda of the Sudan : Dr. W. E. Hoyle.—Triassic

species of Zamites and Pterophyllum : E. A. N. Arber.—
Plants collected on Mt. Ruwenzori by Dr. A. F. R.

WoUaston (1906) : E. G. Baker, S. L. Moore, and A. B.

Rendle. The plants from the Ruwenzori range were

collected from two camps, one at about 3500 feet above

sea-level on the south-east slopes of the range between

the mountains proper and Lake Ruisamba, the other at

6500 feet in the Mubuku Valley on the east side of the

range. Expeditions were made to intermediate and higher

altitudes, the highest camp being at about 12,500 feet,

whence plants were collected up to the snow-level at about

14,500 feet on the east side. The time of year was January
to July. Dr. Wollaston gives notes on the vegetation at

different altitudes from 3000 feet to 15,000 feet, and has

brought back some photographs showing the nature of

the country and different aspects of the vegetation. The
plants at the lower elevations include some common tropical

weeds, with a fair percentage of more localised species

and some novelties. Cultivation ceases above 7000 feet,

and at from 7000 feet to 8000 feet is found the largest

forest of the range ; a large Dombeya is noticeable, and

one of the finest trees is a Podocarpus. Above 8000 feet

the forest thins out, and is gradually replaced by a belt of

small tree-heaths and Podocarpus. The bamboo zone

begins on the east side at about 8500 feet, and continues

up to 10,000 feet. The big tree-heaths begin about 9500

feet, at which level a number of terrestrial orchids were

found, with numerous ferns. From 10,000 feet to ii.ooo

feet moss is plentiful on the ground and trees, forming

cushions 2 feet deep ; here were found two tree Lobelias.

In the next thousand feet Helichrysums, Lobelias, tree-

heaths, and tree Senecios are the most conspicuous plants.

The heaths cease about 12,500 feet, but the Senecios con-

tinue .almost to 14,000 feet. .Another Lobelia appears at

about 12,500 feet, and is found on the steepest slopes

almost to the snow-line. Helichrysums, sometimes form-

ing bushes 4 feet or 5 feet high, grow luxuriantly. A
small Arabis was found at 14,000 feet, and a rush, a grass

(a new species of Poa), and mosses were found growing

up to the level of permanent snow.—The anatomy of the

Julianiaceje : Dr. F. E. Fritsch.—Certain critical fresh-

water algEE : G. S. West.

Faraday Society, Tune 25.— Prof. S. P. U. Pickering.

F.R.S., in the chair.—The thermochemistry of electrolytes

in relation to the hydrate theory of ionisation ; W. R.

Bousfield and Dr. T. ^L Lowry. The process of

ionisation of a neutral salt in aqueous solution " is usually

attended with a development of heat " (Nernst, " Theo-
-1- —

retical Chemistry," 1904, 659), e.g. KCl-^K4-Cl-(-250 cal.

(Arrhenius, Zeit. phys. Chem., 1889, iv., 106). Tt is

pointed out that the decomposition of potassium chloride

into molecular potassium and molecular chlorine involves

an absorption of 105,600 cal., and that a further absorption

must accompany the decomposition of the molecules into
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atoms. The electrification of the atoms is also probably
an endothermic action, and the change represented by the

above equation, so far from involving the liberation of

250 cal., must actually involve the absorption of more
than 100,000 cals. The process of ionisation must there-

fore in\'olve some powerful exothermic action not shown
in the ordinary scheme, and it is suggested that this is

supplied by the combination of the charged atoms or
" ionic nuclei " with the solvent to form hydrated ions.

—Influence of non-electrolytes and electrolytes on the

solubility of gaseb in water. The question of hydrates in

solution : Dr. J. C. Philip. The author supported the

view according to which the diminished power of a solution

to dissolve hydrogen and oxygen as compared with pure
water is due mainly to the hydration of the solute and
the consequent diminution of the " free " solvent.

—

Hydrates in solution : discussion of methods suggested for

determining degree of hydration ; Dr. G. Senter. It is

pointed out that recent attempts to account for the proper-

ties of aqueous solution on the basis of association alone

have not only proved inadequate to afford a quantitative

representation of the facts, but in some respects do not

appear to be even in qualitative agreement with experi-

ment. The different methods of investigation indicate that

the degree of hydration varies with the atomic weight

;

for example, in the case of the chlorides of the alkalis,

the hydration decreases with increasing atomic weight of

the alkali metals. From a quantitative point of view our
knowledge of hydration is much less satisfactory, and the

results so far obtained must be regarded as of a pre-

liminary character.—The stability of hydrates as indicated

by equilibrium curves : Dr. A. Findiay.

Chemical Society, July 4.—Sir Alexander Pedler,

F.R.S., vice-president, in the chair.—lioNitroso- and
nitro-dimethyldihydroresorcin : P. Haas. The first of

these substances is obtained by treating the potassium salt

of dimethyldihydroresorcin with potassium nitrite in acid

solution, and it is converted into the nitro-compound by

treatment with nitrous gases in ether solution.—The
structure of carbonium salts : F. Baker. ^-Rosaniline

and its monohydrochloride give absorption spectra con-

forming to the two types characteristic of carbonium salts

such as the triphenyl- and trianisyl-carbinol sulphates,

whence it is concluded that the magentas are carbonium

salts.—Studies of dynamic isomerism, part vi., the in-

fluence of impurities on the muta-rotation of nitrocamphor :

T. M. Lowry and E. H. Magson. The view previously

arrived at that the mutarotation of nitrocamphor in solvents

is conditioned by the presence of alkaline impurities is

confirmed.—The relation between absorption spectra and

chemical constitution, part viii., the phenylhydrazones

and osazones of a-diketones : E. C. C. Baly, W. B. Tuck,
Miss G. Marsden, and Miss M. Gazdar. E.xamination

of the absorption spectra shows that these substances, in

neutral solution, possess the ketonic structure, whilst

phenylhydrazones in alkaline solution tend to assume the

enolic configuration.—Permanganic acid : M. M. P. Muir.

.A solution containing 17 per cent, of this acid can be

obtained by adding the calculated quantity of dilute sul-

phuric acid to a solution of barium permanganate and

concentrating the filtrate in a vacuum.—Methyl dicarboxy-

aconitate : S. Ruhemann. Descriptions are given of

additive and condensation products obtained by the inter-

action of this ester with (a) phenylhydrazine and (b)

aniline. The action of heat on aa'-hydroxycarboxylic acids,

part iii., aa'-dihvdroxysebacic acid and its diacetyl de-

rivative : H. R. Le Sueur. Both these compounds are

decomposed at 25o°-27o° with the formation of carbon

monoxide and the dialdehyde corresponding to suberic

acid.—Dihydroxyadipic acid's : H. R. Le Sueur. Two
dihydroxya'dipic acids are formed when the bromine atoms

in oa'-di'broiTioadipic acid are replaced by hydroxy-groups.

These are probably stereoisomerides.—The relation between

absorption spectra and optical rotatory power : A. \\'.

Stewart. The absorption spectra of racemic acid in con-

centrated solution difi'er from those of the optically active

tartaric acids, but on dilution approximate to them in

character, indicating that the acid breaks down into its

two optical antipodes.—Experiments on the synthesis nf

the terpenes, part xi., synthesis of 4 : fsopropylideneryr/')-
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hexanone and its deri%ativcs : \V. H. Perkin, jun., and

J. L. Simonsen.—Purification of acetic ester : J. K. H.

In^lis and Miss L. E. Knigrht.—Solubility of lead sulphate

in concentrated solutions of ammonium acetate: J. J. Fox.

—Researches on morphine, part iii. : F. H. Lees. By the

hydrolvsis of chloromorphide a second isomeride of

morphine, ncoisomorphine, has been obtained which on

methvlation furnishes the substance already known as

fseiidocodeine.

Association of Economic Biologists, July 4-—Mf- A. E.

Shipley, F.R.S., president, in the chair.—Some notes on

ticks : Cecil Warburton. The author dealt with the

classification and means of identification, and discussed the

leading generic characters.—Results of experiments with

the spruce-gall and larch-blight disease : E. R. Burden.
The results showed that a paraffin emulsion applied early

in the year, before the buds open and whilst the insects

are still hibernating, is most effective.—The Cecido-

myidae or gall midges : W. E. Colling;e. The author

gave an account of his work, and appealed to entomologists

and others for assistance in working out the life-histories,

&c., of this very difficult family of Diptera.—A disease of

bees in the Isle of Wight : 'Prof. A. D. Imms.—The
American gooseberry mildew and the proposed legislative

measures : E. S. Salmon.—The bionomics of the caly-

pterate Muscida; and their economic significance : C. G.

Hewitt.—The next meeting will be held at Edinburgh

about Easter, 1908.

GOTTINGEN.

Royal Society of Sciences.—The Nachrichlen (physico-

mathematical section), part i. for 1907, contains the follow-

ing memoirs communicated to the society :—

•

July 28, 1900.—Measurements of the vertical electric

current in the atmosphere, I. : H. Gerdien.
January 12.—A characteristic property of the Kla$sen-

korper : Ph. Furtwangler.

—

A convergence theorem : E.

Landau.—The most general conception of the plane con-

tinuous curve : .-V. Schoenflies.—The occurrence of genera

and groups of Ammonites in the several zones of the

Lower Chalk of Germany : A. von Koenen.
February 9.—The composition of quadratic forms : H.

Weber.
February 23.—Researches from the Gottingen University

chemical laboratory : O. Wallach. (:) Carbon acids of

cyclic carbohydrates ; (2) the behaviour of the nitrites of

primary bases, and on the enlargement of the " ring " of

carbocyclic systems.—(i) The Jacobian transformation of

the quadratic forms of an infinite number of variables;

(2) the transformation of assemblages of bilinear forms of

an infinite number of variables : O. Toeplitz.

March 9.—Orthogonal systems of functions : F. Riesz.

Paris.

Academy of Sciences, July S.—M. A. Chauveau in the

chair.—Endosmosis between two liquids of the same
chemical composition at different temperatures : G.
Lippmann. If two volumes of pure water, one hot, the

other cold, be separated by a porous membrane, there is

endosmosis from the latter to the former. This pheno-
menon is adapted to very delicate thermometry.—Thermo-
endosmosis of gases : G. Lippmann. Between air at

different temperatures there is endosmosis from cold to

hot, more rapid than in (he previous case of water.

—

The spontaneous combustion of balloons at ordinary atmo-
spheric pressure : W. de Fonvielle. In the case of a

recent explosion, the cause lay in a discharge of electricity

between the earth and clouds. In previous instances the

explosion was caused by an accumulation of positive elec-

tricity of the atmosphere in the metal of the valve.

—

The use of radiomctry for the observation of low pressures

in gases : application to researches on gaseous products
emitted by radio-active bodies : Sir J. Dewar. Experi-

ments show that by the use of a torsion balance or bifilar

suspension radiometry can be used for quantitative re-

searches at low pressures.—Polarisation by refraction, and
the propagation of light in a non-homogeneous medium :

Ch. Fabry. Light, passing through a medium the

refractive index of which varies continuously, gives rise

neither to any appreciable reflection nor in consequence

to any polarisation.—The optical analysis of pyroxyles

:

.M. de Chardonnet.—The electrolytic oxidation of

platinum : C. Marie.—The sulphides, selenides, and
tellurides of thallium : H. Pelabon—On the prepar-

ation and properties of the borides of iron, Fe^Bo and
FeBo, : Binet du Jassonneix.—The direct oxidation

of toluene by catalysis : Paul Woogr. Oxides of iron,

nickel, copper, and manganese can be used as catalytic

agents.—.\ new method of preparation of amino-primary
aicoliols : H. Cault. The action of halogen derivatives

of ketones on some aromatic amines : A. Richard.

—

Complete analysis of the fruit of Lycopersicum esciilentum :

J. M. Aibahary.— .\ proximate analysis of egg-yolk :

X. A. Barbieri.—Photographic pelliplanimetry, a new
meihod of rapidly measuring the surface of the living

human body : B. Roussy.—The ferments in diseases of

wine, especially Coictis aiiomaliis : P. Maz£. and P.

Pacottet.—The extension of the Trias into the south

of Tunis : A. Joly.—The Empid^ of Baltic amber :

Fornand Meunier. These may be considered as belonging

10 a fauna indigenous to Europe and North .America during

Eocene times.—The principal characteristics of the leaf of

Staiiropleris oldhamia : Prof. Bertrand.—The distribu-

tion of temperature in the atmosphere under the North
Polar circle and at Trappes : L6on Teisserenc de Bort.
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DILI.ENIAN MEMORIALS AT OXFORD.
The Dillciiian Herbaria: an Account of the Dillcnian

Collections in the hcrharium of the Vnivcrsitv of
Oxford, together with a Biographical .Sketch of
Dillenius. Selections from his Correspondence.
Notes, d^T. By G. Clandtre Druce. Edited, with
an introduction, by Prof. S. H. \'ines, F.R..S.
Pp. cxii + 258. (Oxford: The Clarendon Press,
iqo7.) Price 12s. 6d. net.

T^HT.S volume is a valuable contribution to the
J- history of the botanic preeminence of Oxford

in the first half of the eis-hteenth century. It is signi-

ficant that the three men Carl Linnffius visited in 17 !6

were Sir Hans Sloane, Philip Miller, and Dillenius.

His credentials to the first were a commendatory
letter from Boerhaave ; but Sloane was then seven tv-

six, he had seen the rise and fall of many botanic
arransfements, was a follower of our own John Ray,
whose svsiein he had adopted when indexing- his

large collections of plants, and was averse to further

change. To him the young Swede of twentv-nine,
with a brand new scheme of his own, was a visionary
to be dismissed with speed, and therefore, with a few
cold compliments, Linna?us departed. ^Vith Philip

Miller, the gardener to the Company of .\pothecaries

at Chelsea, he became acquainted, bringing with him
letters from his patron Clifford, and a mutual ap-
preciation was the result. The residence of Dillenius

at Oxford was the chief attraction which drew
Linnffius to that place; there he stayed a month, and
might have shared the liberal offer of Dillenius to

divide the emoluments of the professorship between
them had he .so wished.

.\t this time Dillenius had been only two years
installed as .Sherardian professor, though he had re-

ceived the stipend from the death of \Yilliam Sherard.
His tenure of the chair from 1734 to his death in

1747 was a bright interlude between two uneventful
periods.

Mr. Druce has drawn up this account of the collec-

tions left by Dillenius, and has critically examined
the specimens preserved as vouchers, illuminating

many doubtful passages in the third edition of Ray's
" Synopsis," and practically disposing of the dubious

entries which have troubled many subsequent
botanists. For studies of this character the facilities

offered at the Botanic Garden. O.xford, are extremely
good, and only to be excelled by the Sloane volumes
in the department of botany, Cromwell Road. Mr.
Druce has performed a labour of love in bestowing
the work of years on these collections, and should be
encouraged to persevere until all the more important of

the pre-Linnean herbaria at Oxford are enumerated in

similar detail. It should not be forgotten that the

types of Sibthorp's splendid " Flora Grseca " are also

preserved at Oxford.

The introduction by Prof. Mnes is an appreci.itive

essay on the position of Dillenius as regards his con-

temporaries; then, with a single page of preface, Mr.
Druce gives a life of Dillenius and bibliography, a
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full selection from his extant correspondence (the
letters from Linnaeus have, unhappily, disappeared),
and thus, after an ample preamble, the principal
portion of this volume begins.

Part v. opens with the collation of the i:)illenian

edition of Ray's " Synopsis " issued in 1724, with the
plants preserved in that special herbarium. This
edition was practically the chief guide of British
botanists for something like forty years, in fact until
Hudson's "Flora Anglica " superseded the Raian
method by the Linnean system and nomenclature. We
have for the first time an authoritative statement of
what is in the herbarium, and what stands there for
any given name.
Next and in similar fashion we find an account of

the specimens representing the plates and descriptions
in the " Hortus Elthamensis," that account of the
garden of James Sherard the plates of which were
etched by Dillenius. Following this we come to the
great work of the author, the " Historia Muscorum,"
with a prefixed statement of the authorities, whose
determinations are the basis of the modern reduc-
tions ; errata and index close this interesting volume.
The temptation to dwell longer on this theme is

strong, but must be resisted ; the book vividly recalls

days spent long ago amongst these very plants and
manuscripts, and this notice must end with the hope
that another instalment from this treasure house may
in due time be forthcoming. B. D. J.

THE FOURTH INTERN.iTIONAL
ORXITHOLOGICAL CONGRESS.

Proceedings of the Fourth International Ornith-

ological Congress, London, June, 1905, forming
Vol. xiv. of the " Ornis." Edited, under the direc-

tion of the President, Dr. R. Bowdler Sharpe, by
the Secretaries, Dr. Ernst J. O. Hartert and J.

Lewis Bonhote. Pp. 696; with 18 plates. (London :

Dulau and Co., 1907.) Price 21s. net.

AS in many other branches of science, the ornith-

ologists have established an international con-

gress, and the official account of their fourth meeting,

held in London in June, 1905, is now before us. It

forms a handsome and well-illustrated volume of 696

pages, and constitutes also the fourteenth volume of

Ornis, the official journal of the association,

which accompanies the presidency of the congress

when it is moved from one country to another.

The first meeting of the International Congress of

Ornithologists was held at Vienna in April, 1SS4,

under the presidency of Dr. Gustav Radde, of Tiflis,

and owes its inception, more or less, to the ill-starred

Crown-Prince Rudolph of .Austria, who had a certain

amount of interest in natural history, inspired chiefly,

we believe, by one of the Brehms, his personal

friend and companion. The meeting at Vienna

was a success to a certain extent, and was followed

seven years later by the second meeting, which took

place at Budapest in 1891. This congress was very

well attended, and was carried out with great eclat

by the enthusiastic naturalists of the Hungarian

capital. English ornithology was represented by the

O
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late Mr. Danford and by Dr. Bowdk-r Sliarpe, who

read there an important paper on the classification of

birds. The presidents on this occasion were Prof.

Victor Fatio, of Geneva, and Dr. Otto Herman, of

Budapest. The ne.xt meeting- of the congress was

deferred for several years from various causes. But

the difficulties were at length surmounted, and the

ornithologists of every part of the world were invited

to assemble at Paris in June, 1900, under the pre-

sidency of the late Dr. Oustalet, the head of the

magnificent collection of birds in the Jardin des

Plantes. Although ornithologists are not numerous

in France, the meeting in Paris was very w'ell

attended, and included visitors from all parts of the

world. Many excellent communications were made
to it. .\t the close of the seances it was resolved that

the next (fourth) meeting of the congress should take

place in England in 1905, and Dr. R. Bowdler

Sharpe, the well-known head of the Bird Depart-

ment at the Natural History Museum, South Ken-

sington, was selected as its president. The present

volume gives us a full account of the proceedings of

this meeting, which was held in London in June,

1905, and was attended not only by the English de-

votees of ornithology, but by representatives of that

science from France, Germany, Austria, Hungary,

Italy, Holland, Belgium, Russia, Sweden, Switzer-

land, the United States, Canada, and Australia.

The fourth congress was opened at the Imperial

Institute, South Kensington, on June 12 by a

few words from the outgoing president. Dr.

Oustalet, who then vacated the chair in favour

of Dr. Sharpe, the new president. Dr. .Sharpe

gave a most interesting and instructive address

on the origin and progress, from 1753 to the

present time, of the national bird-collection in the

British Museum, which is now by far the finest and
most nearly complete of its kind in the world. This

address, which is printed in full in the present

volume, gives particulars of the additions made to

the great collection year by year since its foundation,

together with details on its mode of arrangement and
government. By bequest, purchase, and presentation.

Dr. Sharpe tells us, nearly everv large private col-

lection of birds made in England has ultimately

passed into the British Museum, including those of

the late Marquess of Tweeddale, Mr. Seebohm, Mr.
Crowley, Mr. Allan Hume, Dr. Sclater, Mr. Osbert
Salvia, Dr. Godman, and other well-known natural-

ists.

After the president's address the present volume is

mainly occupied with the papers read at the meetings
of the congress and at its various sections. These
sections were five in number—systematic orni-

thology and distribution ; migration ; biology and
nidification ; economic ornithology; and avicul-

ture. Excellent communications, altogether forty in

number, were made on all these subjects. They are

mostly of a somewhat technical character, but we
may direct attention to Mr. Walter Rothschild's paper
on extinct and vanishing birds, which was splendidly

Illustrated by the large series of specimens and draw-
ings shown to the ornithologists when they made
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their excursion to Tring. We may also invite notice

to Mr. Pycraft, who writes on the origin of the dif-

ferences between the various kinds of nestlings, and
seeks to justify his ingenious theory that all birdi

" were originally arboreal."

Those who require information on the eleven \c\

for the Protection of Wild Birds passed by our Pap
liamcnt may refer to Sir Digby Pigott's paper on

this difficult subject read before the economic sec-

tion, while those who keep birds in aviaries should

not fail to study Mr. D. Seth Smith's address on the

importance of aviculture as an aid to the study of

ornithology. The numerous and interesting facts

ascertained by the votaries of this new branch of

science are well set out in Mr. Seth Smith's contri-

bution to the present volume.

THERMODYKAMICS.
Therwodyiiainics : an Introductory Treatise dealing

mainly with First Principles and their Direct Ap-
plications. By Prof. G. H. Bryan, F.R.S. Pp. xiv +
204. (Leipzig : B. G. Teubner ; London : D. Nutt

;

Williams and Norgate, 1907.)

PROF. BRYAN has not been content in

this work to follow closely the beaten track, but

has given us the results of much original research.

The fundamental conceptions of energy, available or

unavailable, of entropy, and of temperature are given

in their simplest form (see the general summary
at end of the book).

As the conception of temperature is for the most
part new, and throws much light on the subject, it is

well to set out the author's definition. The absolute

temperature of a body M is to be understood, and
can be defined, onl)' with reference to another stan-

dard body N. It is the ratio between the quantities

of heat respectively taken from M and imparted to

N, when M is used as reservoir, N as refrigerator in

a reversible Carnot cycle. This, of course, is, and is

intended to be, a theoretical definition only; and a

theoretical definition is needed. Similarly, the

entropy of a body cannot be defined as an absolute

quantity. We can only say that in certain cir-

cumstances it increases or diminishes. In all irre-

versible transformations it increases by an amount
equal to the available energy transformed into un-

available energy. Two definitions of entropy are

given at p. 58.

Prof. Bryan encounters the usual difficulty in de-

finina' temperature, density, &c., at a point in a

molecular medium. Given a continuous medium, we
say that (for instance) the density at P is the limiting

ratio of quantity to the containing volume when that

volume (which contains P) becomes infinitely small.

That definition is irreproachable, but, as applied to a

medium consisting of discreet molecules, wholly

devoid of meaning. It is possible to give a logical

definition by proceeding to the limit in the other

direction. But in practice—and Bryan follows the

practice—it is usual to define density as the number of

molecules in an element of volume at P—large com-
pared with molecular dimensions, it being assumed
for the purpose of the definition that the density may
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be taken without sensible error as constant through-

out small distances near P. The same method ap-

plies mutatis mutandis to temperature.

The chapter on the diffusion of gases from the

point of view of thermodynamics requires more ex-

planation than the author has directly given. He

says (p. 125) :—
" When two gases at equal temperature and pres-

sure mix by diffusion, the gain of entropy is the same

as would occur if each were to expand by escaping

into vacuum till it occupied the volume of the mix-

ture."

To this Advocatus Diaboli would say, If instead of

two gases you have two quantities of the same gas,

oxvgen, caeteris paribus, the whole system remains

throughout in the same physical state, and, therefore

(art. 86 [2]), there is no gain of entropy. What
difference can it make that one volume of oxygen is

replaced by nitrogen ?

I think Prof. Bryan would justify his statements

thus :—He asserts, art. 124 (a), " as two gases at

equal pressure and temperature in general tend to mix

by diffusion and not to separate, the process of diffu-

sion is irreversible." And he implies (b) that every

irreversible process necessarily involves increase of

entropv. If these principles (a) and (6) be granted,

125 is probablv justified. But they are both very ques-

tionable.

It is not possible witliin the limits of this notice

adequately to discuss either (a) or (b). I would, how-

ever, point out that in diffusion, as in all motions of

gases, if at any instant the velocities of all the mole-

cules were reversed the system, if isolated, would

retrace its course. Does not this fact make a broad

distinction between diffusion of gases and irreversible

processes usually admitted as such?

S. H. Bl'rbl'ry.

VOLCANOES.
1 Vutcnui Attivi della Terra. Morfologia—Diiiamismo
—Prodotti Distribiizione Geografica-Cause. Bv Ci.

Mercalli. Pp. viii + 421 ; illustrated. (Milano : Ulrico

Hoepli, 1907.) Price 10 Lire.

THLS history of the study of volcanoes may be

divided into three periods ; the earliest is covered

by the fragmentary remains of the writings of classical

philosophers and the sporadic records of great erup-

tions of Vesuvius and Etna during the Middle Ages ;

the second commenced with the eruption of ^'esuvius

in 163 1, which gave rise to over 200 publications, and

from this date on we have a fairly complete record of

the activity of Vesuvius and Etna ; in the third

period, observation became systematised, and vul-

canology, as a science, may be said to date from

Spallanzani's study of Stromboli in 1788. In the nine-

teenth century the science expanded its boundaries,

volcanoes in other parts of the world besides Italy

began to be studied, experimental methods were ap-

plied to elucidating the mechanism of eruptions and

the formation of volcanic rocks, and the microscope

to the investigation of their composition and structure.

As a consequence of this expansion of the science

it has come to pass that we have had to look, not
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to Italy, but to other countries, and especially to Eng-

land, for a general handbook ; Prof. Mercalli has recti-

fied this, and the country where the study of volcanoes,,

and the science of vulcanology, took their birth has pro-

duced the best and most complete guide to their pur-

suit. In the compass of a moderate sized book, we
have a remarkably complete, well-balanced review of

the subject, which commences with the final result of

volcanic activitv, in an account of the rocks produced,

and works back through the forms of volcanoes, their

dynamics, and distribution, to the cause of volcanic

activity.

The longest and most generally interesting chapter

in the book is doubtless that dealing with the dynamics

of volcanoes. Fissure eruptions and the outflow of

lava without the formation of a volcanic cone are

recognised, and in the classification of volcanic explo-

sions we come across a third type—in addition to the

familiar vulcanian and strombolian types—in what are

termed plinian eruptions. This name is applied to

the violent explosive eruptions, like that of Vesuvius in

79 A.D., of Bandaisan and of Krakatoa, which follow

prolonged periods of repose, are of extraordinary

violence, are accompanied by comparatively little or

no outpouring of lava, while causing the ejection

of large volumes of previously solidified material,

and are succeeded by another period of repose.

The eruptions of Pel^e and St. Vincent in 1902 are

regarded as differing in degree only, not in kind, from

other known eruptions ; the celebrated spine of Pel^e,

which was thrust up to 1000 feet above the crater, was

an extreme case of extrusion of solidified lava, and

the " black cloud " an extreme case of the avalanches

of incandescent ashes which are a not uncommon
accompaniment of great eruptions.

In dealing with the cause of volcanic activity, Prof.

Mercalli favours the view, first propounded by Seneca,

that it is produced by the access of sea water to highly-

heated material in the interior of the earth, resulting

in the production of high-pressure steam ; but here, as

elsewhere throughout the book, the theory is not

pressed, and alternative explanations are fairly stated.

A word, too, may be said for the illustrations, which

are numerous and excellent.

OUR BOOK SHELF.

Shaft Sinking in Difficult Cases. By J. Riemer

;

translated from the German by J. W. Brough. Pp.

xii4-i22; with 18 illustrations and 19 folding plates.

(London : Charles Griffin and Co., Ltd., 1907.)

Price 10s. 6d. net.

Mr. Riemer is one of the leading German authorities

on sinking, and a translation of his valuable treatise

forms an addition to English technical literature that

is specially welcome in view of the fact that shaft

sinking, the most complicated of all mining problems,

is necessarily dealt with in a brief manner in the stan-

dard works on coal-mining. The volume is confined

to a description of means that have to be resorted to

when ordinary methods of sinking cannot be applied

on account of excessive influ.x of water, the means
described being shaft sinking by hand, boring shafts^

the freezing method of sinking, and the sinking-druir.

method.
The particulars given relate exclusivelv to recent
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practice in Germany, where, unfortunately for the

colliery owners, the subject of shaft sinking, in circum-

stances of special difficulty has necessarily received

special attention. Some of the difficulties recorded are

appalling. For example, the sinking of a shaft at

the Rheinpreiissen colliery occupied twenty years, and
at the Friedrichshall shaft sinking thirty-four yards
cost no less than 437/. a yard with the shaft-boring
process, whilst the unsuccessful attempt to sink ten

vards by pumping cost 1563/. per vard. The author
favours the Kind Chaudron method of sinking by the

process of boring, a method that has never been known
to fail. The freezing process, which was devised in

1883, has been applied in sixty-four cases, the deepest

being at the Schieferkaute mine, where the ground
had to be frozen to a depth of 240 yards; The depths
that can be dealt with by this process are limited by
the plasticity of ice.

The value of the author's detailed descriptions is

greatlv enhanced bv the large-scale dimensioned draw-
ings of the various shafts. On the whole, the volume
furnishes those in charge of mining undertakings with
a review of the various methods that may be used
in difficult cases of sinking, so that the selection of

the best method for any particular case is facilitated.

It is not a book for elementary students, but one that

deserves the careful study of advanced students and of

experienced engineers. The translation has been care-

fullv made, and a bibliography and index, that are
wanting in the German edition, are undoubtedly valu-

able additions.

Die philosophischen Gniiidhixcu dcr Wissciischajlcii.

by Prof. B. Weinstein. Pp. xiv + 543. (Leipzig and
Berlin : B. G. Teubner, 1906.) Price 9 marks.

This volume contains a series of thirty-five lectures

originally delivered in the University of Berlin. A
wide range of subjects is treated^from sense-percep-
tion to time, space, causality, substance, hypothesis,
explanation. As the lecture form is preserved, the dis-

cussion never becomes crabbed or too compressed—

a

great virtue in a book—and the author moves naturally

and easily whithersoever the topic leads him. He
touches no subject without elucidating it, and the

hope expressed in the preface that the work will be of

some value alike to specialists and ordinary readers
will, we are sure, be amply fulfilled. In particular the
work may be heartily recommended to young philo-

sophical students with some knowledge of German
who are trying to crack some of the nuts of psychology
and metaphysics. Had Prof. Weinstein but added
at the end of each chapter a short list of other dis-

cussions of his subject that might profitably be
consulted, our gratitude would have been even greater
than it is.

A few indications of the author's standpoint and
mode of treatment must be given. The attempt to
" explain " phenomena of consciousness by physical
terms like attraction, pressure, vibration of molecules,
and the like is well characterised on p. 54, where it

is pointed out what utter folly it would be thought to
" explain" in the same way the inertia of lifeless sub-
stances as caused by vibrations of the substance. How
competing perceptions are unified is a topic that
occupies several excellent pages. We see thin.gs

upright, although the retinal image reallv shows the
object in an inverted form. Prof. Weinstein is at

pains to contest the view that this takes place because
the judgment of the sense of touch is so powerful as to

overwhelm that of the sense of sight. He points out,

for exrnnplc, that all orientation in space takes place
with reference to our bodies, and we judge according
to the movements which we perform with parts of our
bodies. " Below " means what we bar; to bend our
bodies to touch ; " above " what we must stand on
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tip-toe to touch. If we saw everything inverted, ac-

cording to the information supplied by the retinal

image, we should see our bodies as well in an inverted
position. Hence the sense of touch, and the sense
would always give harmonious judgments. The treat-

ment of the a priitri nature of Zeitlichkeit and of the

whole subject of causality leaves little to be desired,

and atomism and a?ther have a few illuminating para-
graphs. It is an excellent volume in every way.

The Toxins and Venoms and their Antibodies.

Bv Km. Pozzi-Kscot. .Authorised translation by
Dr. Alfred T. Cohn. Pp. viiH-ioi. (New York':

John W'ilev and Sons ; London : Chapman and Hall,

Ltd., ic)o6.) Price 4$. 6rf. net.

We regret that we are unable to speak favourably of

this little book. In 100 short pages an attempt is

made to survey the whole domain of toxins, bac-

terial, vegetable, and animal, of the venoms and of

antitoxins, with the result that it is superficial and
sketchy. It teems with errors in spelling, and with
curious sentences, probably due to faulty translation.

e.f;. Micocher for Miescher, Rauson for Ransom,
tumors for humors, Chauvee for Chauveau, Zalnosk)
for Zalcnsky, methylotoxin for mytilotoxin, &c.

;

mussels are spoken of as Crustacea, and scorpions as

insects; it is stated that "toxins art as toxic agents
only when in a condition to be introduced into the

circulation sub-cutaneously," " the action of bee

poison is very often benign," "in vitro it fanti-

venine) acts quite as well preventively as therapeu-

tically," and SI) (Ml. R. T. Hrwlf.tt.

Evervnian's Book of the Greenhouse H'nheated). By
W. Irving. Pp. 247. (London : Hodder and
.Stoughton, n.d.) Price 5,9. net.

The designation " unhealed " is a convenient term

to denote a greenhouse in which there is no set heat-

ing apparatus. .\ small stove that will keep out the

frost adds materially to the utility of a greenhouse, as

it is thus possible to provide a winter domicile for

half-hardy plants, besides enabling the possessor to

fo.rce plants into growth and prepare plants for window
boxes or house decoration.

The author has extended the limits of his selection

to include alpine plants and others that are especially

suitable to pot culture. The directions as to choice

and management are based on Mr. Irving's long ex-

perience at Kew, and are simply and clearly expressed.

The longer paragraphs, such as that on the genu^
Primula, are the most instructive, and since it is easier

to grow a few kinds well, these might have been

amplified to the exclusion of certain of the less impor-

tant genera. The numerous photographs are very

effective and fascinating, but the coloured plates are

not attractive.

" MephistopJielcs." The Autobiography and Adven-
tures of n Tabbv Cat. By Keiro (Charles Yates
.Stephenson); with illustrations bv Louis Wain. Pp.

158. (London : Jarrold and Sons, n.d.) Price

2X. 6d.

An interesting account is given of the episodes in

the life of a cat possessed by Mr. .Stephenson for more
than eighteen years. The narrative and the excellent

illustrations will both appeal to young people.

Healthy Boyliood. By /\rthur Trewby ; with an intro-

duction by .Sir Dyce Duckworth, and a Foreword
by Earl Roberts. Pp. viii + 63. (From the author.)

Price IS. 6d.

This booklet contains useful advice to boys, expressed

is a temperate manner; it may be commended to the

attention of parents and schoolmasters.
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LETTERS TO THE EDITOR.

[The Editor does not hold himself responsible for opinions

expressed by his correspondents. Neither can he iDulerluke

to return, or to correspond with the writers of, rejected

manuscripts intended for this or any other part of Nature.

No notice is taken of anonymous communications.]

The Origin of Radium.

In roplving to Mr. Soddv's communication publi-^hfd in

Natirf. of June 13 (p. 1501 I cannot refrain from express-

ing my regret on learning that he has apparently taken
mv paper in the .[mcrican journal of Science for December,
iQo6, as such a serious " criticism " and " imputation "

on my part in dealing with his paper on " The Produc-
tion of Radium from Uranium." It was my intention

merely to point out certain conditions of experiment which
appeared to me to be quite essential to the solving of the

problem of the growth of radium in uranium compounds,
conditions which had apparently been neglected in his own
c'Xperimonis, and to show that where these conditions had
been fulfilled the results were not in agreement with those

which had been obtained bv him. I was then, and am
still, of the opinion that the experimental procedure which
Mr. Soddv adopted was not suited to give conclusive results

of either a positive or negative character, and this opinion
is certainly strengthened by the fact that, under very

similar conditions of experiment. Prof. Rutherford was
unable (Bakerian Lecture, Phil. Trans., 204. 218) to

observe the growth of radium in a solution of Giesel's

"emanating substance," although he has since concluded
ihat radium was actually being produced in quite notable

quantities.

My suggestion of the " accidental and unconscious intro-

duction " of radium salts during Mr. Soddy's tests was
only one of a number of possible sources of error to which
I have already directed attention. That the other sugges-

tions have not met with his disapproval, and that he is at

least convinced of the necessity of starting with purified

uranium salts, would seem probable from his statement

that he is now continuing the investigation with purified

uranium compounds. I am very glad to learn that the

results which he h.as .now obtained entirely confirm and
extend the results which I have already published. It

may be of interest to add that my original solution of one
hundred grams of purified uranium nitrate has recently

been tested and found, after a period of more than two
and one-half years, to contain less than 10- " gram of

radium.
" The experiments described in this paper are considered

to indicate that the results obtained by Mr. .Soddy are

without significance and that one or more products of a

slow rate of change intervene between uranium and
radium." This is the particular paragraph to which Mr.
Soddy now raises an objection. I fully realise that this

statement is open to criticism ; it was an unsuccessful

effort at brevity. .A longer but more satisfactory summary
would perhaps have been :—The results of the experi-

ments described in this paper are in support of the hypo-

thesis that one or more products having a slow rate of

change intervene between uranium and radium, and in-

dicate that the results obtained by Mr. Soddy are without
quantitative significance in so far as they relate to the

production of radium by uranium.
" Commercial salts " of uranium may contain, and

usually do contain, quite appreciable amounts of every

constituent of the minerals from which they have been
prepared. The presence in such salts of a small proportion

of the immediate parent substance from which r.adium

is derived is therefore in itself no indication of any genetic

connection whatever between uranium and radium. My
observation of the growth of radium in actinium prepar-

ations, even if it has served no other useful purpose, has
certainly indicated where the immediate parent of radium
is to be sought. To judge from the results which I have
obtained in recent experiments along the same lines it

would appear that, unless the rate of disintegration of

radium now assumed is ijreatlv in error, the chemical
Drocess outlined in mv " Note on the Production of

Radium from .Actinium " is canable of effecting the essen-

tially quantitative separation of the radium parent from
most of the othei substances present in a uranium mineral.

In conclusion, it may be desirable to direct attention to

the fact that the only evidence we now have that radium
is a disintegration product of uranium is the constancy of

the ratio between the quantities of these two elements in the

natural minerals, a relation which was first pointed out in

these columns by the writer. Bertram B. Boltwood.
Vale L'niversity, New Haven, Conn., June 29.

The "Double Drift" Theory of Star Motions.

I HAVE been greatly interested in Mr. Eddington's

account in N.\tvre of July 11 (p. 248) of Prof. J. C.

Kapteyn's investigations of this subject. .-Xlthough I, do

not quite follow his argument for the existence of two
overlapping systems of stars (more dramatically termed
" two Universes " by Prof. Turner), I yet venture to

suggest an e.xplanation of the apparently (perhaps really)

opposite " drifts," which seems to me to agree sufficiently

with the observed facts.

If we adopt Lord Kelvin's postulate of a single vast

stellar universe very slowly condensing towards its common
centre . of gravity, we might expect that the component
stars would move for the most part in ellipses or spirals

of very varying degrees of eccentricity and of inclination

to the mean orbit—perhaps indicated by the Milky Way.
If wc further postulate (what is very generally admitted)

that our sun is situated towards the central rather than

towards the outer portion of the whole system, then, just

as the planets, through differential angular motions as

regards the earth, appear sometimes to move in a' retro-

grade direction or to be quite stationary, so a certain

proportion of the stars might be expected, at any given

period, to exhibit the same phenomena.
But further, considering the enormous distances that are

known to separate the stars and star-groups from each

other and the extreme slowness of their angular motions,

there seems no reason why their respective orbits should

not be almost as frequently in a right-hand as in a left-

hand direction in regard to the central plane of general

motion.
Our knowledge of the actual motions of the stars may

not inaptly be compared to what astronomers would possess

of the .solar system supposihg the whole of their observ-

ations had been limited to a period of about twenty-four

hours, arid that the sun was invisible. The motions of the

planets and their satellites thus determined would seem

as strange and incomprehensible as do those of the stars

at the present time, our accurate observations of which

have been limited to a few centuries.

It will probably be of interest to many of your readers

(as it certainly w^ill be to myself) if some of your mathe-

matical coi-respondents will explain why, and in what way,

some such system as is here suggested is incompatible with

the facts set forth bv Prof. Kapteyn and others.

.\lfred R. \Vall.\ce.

In the article to which Dr. .\. R. Wallace refers, and
elsewhere, I have confined myself to attempting to establish

the result that the stars distribute themselves into two.

systems according to their motions, abstaining as far as

possible from defining what physical connection is implied

by the rather vague word " system." Whether the twe

systems are comparatively permanent and have come
together from different parts of space, or whether they

may have been evolved from a single system, is, in the

present state of our knowledge, a somewhat speculative

question, and it is with some reluctance that I enter upon

it. Still, without asserting that the hypothesis of two
permanent systems is the only possible one, I know at

present of no other satisfactory explanation. In the

system suggested bv Dr. Wallace (in which the stars move
about the centre of the universe in ellipses, some forward

and some retrograde, with all sorts of eccentricities) the

motions would be for our purposes haphazard. Thus the

system would form a single and not a double drift ; the

extremely eccentric orbits form a perfect transition between

the direct and retrograde orbits. To account for two'

drifts, it is not sufficient to show that some stars move
forward and some backward ; it must be shown that there

is a concentration of the motions about two definite .veloci-
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ties (definite in magnitude and direction), and it does not

appear to me tiiat the suggested system provides for this.

In fact, it is diflicult to see how gravitation towards the

centre of the universe could separate the motions of the
stars into two systems, if they originally formed one
system. A. S. Eduinoton.

Royal Observatory, Greenwich, July i8.

The Dental Formula of Orycteropus.
Normally the adult Orycteropus has in each jaw but five

teeth, though frequently, especially in young animals, a
number of smaller teeth are found further forward. In
i8qo, Mr. Thomas discovered in both the upper and lower
jaws of fairly large foetal specimens a number of milk-
teeth, seven in the upper and four in the lower jaw. So
far as I am aware, nothing further has been discovered
regarding the dental succession. •

In the skull of a newly-born specimen which I have been
enabled to study through the kindness of Dr. Perinquey, of
the S. .African .Museum, I have been fortunate in finding a
full set of milk-teeth in both upper and lower jaws. In
the upper are three minute but calcified incisors, one
canine and six premolars. Of these only the last five pre-
molars probably cut the gum, and only the fourth and
sixth are large enough to be functional to a slight extent.
.Succeeding teeth are found under the third, fourth, fifth

and sixth premolars, and possibly under the second. Bevond
the sixth premolar there is evidence of at least four true
molars. In the lower jaw there are al.so three minute
calcified incisors, one minute canine, and six milk-pre-
molars. Of these the second, third, fourth, fifth, and sixth
premolars probably cut the gum, and are slightlv functional.
The germs of replacing teeth are found in connection with
all the premolars except the first. Behind the last premolar
are evidences of five true molars. The dental formula of
Orycteropus may thus be taken to be :

—

Canine Premolars Molars

23456 12345
rj^ I I 2 s 4 5 t>

r 2 S I I 2 J 4 j; 6

23456 12345
This dental formula is quite unlike that in anv living

mammal, but if we assume that the ancestor of Orycteropus
had functional succeeding incisors, and canines, it would
have had a formula not at all unlike that found in many
of the Mesozoic mammals. Elliot Smith suggests that it

may have branched off very early from the subungulate
stem. Kitchen Parker was more impressed with the re-

semblances of the skull to that of the inarsupials and lower
insectivores.

Some further light may be obtained by a careful micro-
scopic examination of the developing teeth, which I hope to

undertake immediately. R. Broom.
Victoria College, Stellenbosch, June 25.

TBE RADIO-TELEGRAPHIC CONVENTION.
'T*HE report of the select committee appointed to
* consider the radio-telegraphic convention drawn
up by the Powers in November last has just been
published as a parliamentary paper. The committee
recommends, by a majority of five to four, the ratifi-

cation of the convention, a result which will hardly
surprise those who have followed the evidence g-iven
before the committee, though the narrowness of the
majority may be diflicult to understand.
The provisions of the convention have alroadv been

summarised in N.vruRE (vol. Ixxv., p. 59, November 15,

1906), so that it will not be necessary to repeat them
here. It will be recollected that it was then pointed
out that the provision of prime importance, and
theonly one likely to lead to opposition to the ratifi-

cation of the convention, was the one requiring that
" coast stations and ship stations are bound to
exchange radio-telegrams reciprocally without regard
to the particular system of radio-telegraphy adopted
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by these stations." The necessity for this provision

and the highly beneficial results likely to accrue from
its enforcement to civilisation and maritime interests

were described, and the hope was expressed that the

private interests of the Marconi Company would not
stand in the way of its adoption.

-V study of the ividcnce presented to the committee
and clearly sutnmarised in its report shows that the

only opposition to ratification came from those repre-
„

senting the interests of the Marconi Company
They, having already secured what amounts to

practical monopoly so far as Great Britain, Italy.

and Canada .are concerned, are not unnaturally
desirous of maintaining and increasing that mono-
poly. \\'hether the policy of not ratifying the con-
vention which they support is likely to lead to such
a result seems more than doubtful. The evidence
shows that, so far as the world as a whole is con^

cerned, the Marconi Company do not possess even
a majority of existing stations, but only about one
third of the total number.
The ratification of the convention by all the!

signatory Powers except Great Britain would in-,

evitably lead to a growth of other systems at the
expense of Marconi stations : existing Marconi
stations under their control would necessarily be dis.

continued unless thev consented to acquiesce in the
provision for inlercotnimunication. The numerous
stations existing along the south coast of England, if

they refused to intercommunicate, would be useless

for the shipping of foreign nations using other
systems, and the necessity for the erection of other
stations in their place on the north coast of the

Continent would arise. If these, as is probable,
interfered with the working of the English stations,

protest would be useless from a country outside the

convention. From almost all points of view it seems,
as a matter of fact, that the Marconi Company
stands to gain rather than to lose by the adoption
of the convention bv Great Britain.

Of the technical objections raised by the Marconi
Company little need be said. Since the representa-

tives of all the other systems were agreed that there

exist no real difficulties in intercommunication from
the' technical standpoint, one is compelled to the

conclusion that these objections are biassed by other
considerations, unless, indeed, the Marconi system
is so inferior to all others that it alone possesses

this great disadvantage.
It will be recollected, probably, that great stress

was laid by many writers in the daily Press at the

time of the international Conference on the naval and
military aspects of the convention, and Great Britain

was represented bv some as handing herself over

bound to the Powers. That these contentions were
entirely without foundation was pointed out if

N.ntRR doc. ril.). and would have been clear to any-

one who took the pains to study the actual pro-
visions of the convention. The section of the report

of the select committee dealing with this aspect of

the question should be sufficient to dispel any linger

ing doubts which mav still remain.
Wireless tclcgraphv has been very much before

the ijublic for the past ten years. In sensational

achievement much has been accomplished, and of-

recent vears it has figured somewhat largely as an
international bone of contention. But the practical

comtiiercial dcveloptnent has been disappointingly

slow. It is to be hoped that with the ratification of

the convention a period of peaceful progress may
ensue, and that some of the well-deserved fruits of.

manv .vears of patient experimenting may be

gathered by the numerous inventors who have been

working in this field. M.iURicE Solomon.

f
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THE LIFE OF ST. PATRICK SCIENTIFIC-
ALLY TREATED.'

pATRICIUS MAGONUS SUCATUS, the Roman-
-» Briton from South Wales who became the

apostle and patron saint of Ireland, was a great man,
who occupies a large place in history, and Prof. Bury
has presented us with a great biography, worthy of

the subject and of the brilliant equipment brought to

bear on it.

Our " fabulous " lives of saints are full of facts,

often strangely disguised and misplaced. The vener-
able records deserve the most thorough scientific

treatment, of which this book is a noble illustration.

Our remarks by way of review will be confined to

some points of interest to astronomers and archa-
ologists.

We were curious to learn when and how St.

Patrick's Day, March 17, became a fixed festival. It

is with Patrick, as with many another saint, that

while the circumstances of his death are very obscure,

the day stands forth with a positiveness which at once
challenges inquiry. The saint died in 461 a.d. He was
"buried quietly in an unmarked grave." " The pious
excitement about his bones arose long after his

death." In searching this book for information about
the day, a very curious state of things discloses itself.

The author says that the legendary date of the saint's

death "had become vulgar In the seventh century,"
but the earliest reference we can find is the statement
of a scribe who died in S46 .a.d., a postscript to a copy
of Patrick's "Confession." "Hue usque uolumen
quod Patricius manu conscripsit sua : .septem decima
Martii die translatus est Patricius ad cselos " (p. 227).

That was written ^85 years after the saint's death.
Though we should have liked to have the matter
more clearly explained, we make it no point to doubt
that March 17 was observed before the ninth century.

\\"hat strikes us is the fact that in 846 a.d. that was
the date of the vernal equinox. It is hard to believe

that the Irish of the ninth centurv could have cele-

brated .St. Patrick's Day without noticing the coinci-

dence.
Turning to the legend of the saint's death, we find

him converted into a solar hero. An angel predicted
that his death would " set a boundary against night
that no light might be wasted on him : Up to the
end of the year there was light, that was a long day
of peace " (p. 264). .Another version has it that " after

his death there was no night for twelve davs, and the

folk said that for a whole year the nights were less

dark than usually." The one version seems to refer

to the equinox, and the other to the summer solstice

when for twelve days before and twelve davs- after
the sun's declination is within its highest northward
degree.

It is of interest to note that our two native British
patron saints, Patrick and Dewi, seem to have been
made solar heroes. In the legend of the death of

Dewi, or David, we have a midsummer festival de-
scribed in Christian terms, and there is ample evi-

dence that Dewi's day was June 24 before it was fixed

on March i.

^A'hen Patrick became a solar hero, assuming that
he did, he became entitled to the shamrock. .About
the only thing one finds it fiard to forgive in our
author is that he never mentions the shamrock. How
can we think of Patrick and March 17 without the
shamrock? We must have it brought in. The story
of how Patrick utilised the popular triadic herb to

teach the Irish the fundamental dogma of his faith
bears the stamp of truth as clearly as anything known
of him. He found the plant in great popularity among

1 "Th<! Life of St. Patrick, and hi* Place in History." By Prof. I. B
Bury. Pp. X+404- (London: Macm'llan and Co., Ltd., 1905.) Price
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the " pagan " Irish, as well as among his Brythonic
countrymen. The Welsh bards used to decorate their

spring Gorsedd with the trefoil, and, as we shall see,

Patrick had a great deal to do with the Gorsedd. TO'

Celts, who thought in threes, the plant had possibly

no rival as an emblem.
We have now associated an equinox and solstice

date, a solar hero, and a Gorsedd emblem which our
modern bards state was used at the equinox. But
our modern bards have evidently changed the order

of festivals, substituting the solstitial quarter days
for those of the May-year. The shamrock must have
belonged originally to the May-day festival, as Feb-

ruary would be too early for it. Patrick found in Ire-

land the May-year in its glory, and he set about chang-
ing it into the Church-year, as part of his mission.

Legend represents him lighting a fire on Easter Eve
in open defiance of the fire lit on the selfsame night at

Tara in connection with a high pagan festival. Our
author rightly interprets the legend..

" The idea is that Easter is to replace Beltane, the

Church to overcome the heathen fire, and it is a matter
of no importance that the day of Beltane was the first

day of summer, which could never fall on Easter Eve "

(p." 107).
" We can detect here, in the very act as it

were, the process by which pagan superstitions which
insisted on surviving were sometimes adapted into

the Christian calendar " (p. io8).

The legend of the saint's death has quite a Beltane
setting. " A thorn-bush burst into flame on the way-
side and was not consumed. .And an angel spoke
and turned him back " to .Saul, to die there rather

than at .Armagh. .A thorn-bush bursting into flame,

i.e. flowers, before March 17 reminds us of the Glas-

tonbury thorn-bush flowering at Christmas. There
is also a legend of an Irish saint presenting a queen
with a dish of blackberries at the Easter festival. Over
and over again the early Church festivals are spoken
of in Beltane and .All Hallows terms. The chief reason

seems to be that for a long time the early British and
Irish Christians had no effective substitutes for the

May-year festivals.

Descriptions of British pagan and early Christian

festivals should be read with the aid of whatever light

the bardic Gorsedd, which was once common to all

parts of the British Isles, can lend us. Where Patrick

lav dead, angels who kept watch over his body dif-

fused " sweet odours of wine and honey," which is

dangerously like representing the angels holding a

typical Irish wake. The angels are the bards who,
dressed in white, presided over the ceremonies of the

Beltane feast, and wine and honey were their cus-

tomary dues on such an occasion, liberal quantities of

which consumed at the feast diffused sweet odours.

The legend strives to harmonise the pagan feast, the

Church festival, and the anniversary of Patrick's

death.

This brings us to a very instructive episode in the

saint's life, his attack on the "King Idol of Erin.""

In the plain of Slecht was a famous idol, " apparently

of stone covered with silver and gold, standing in a

sacred circuit, surrounded by twelve pillar stones."'
" It was told in later times that the firstlings, even

of human offspring, used to be offered to this idol, in

order to secure a plenteous yield of corn and milk,

and that the high kings of Ireland themselves used
to come at the beginning of winter to do worship
in the plain of .Slecht." Our author thinks that " the

story is based on a genuine fact, but that the later

accoimts impute to it a significance which it did not

possess." The story relates that Patrick struck
down the idol with his staff, which. Prof. Bury ob-

serves, he could not have done without the consent
of secular powers.
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It is the clear truth of the setthig of the story that
strikes us most. What Patrick attacked was a pagan
(iorsedd, and the incident is of fjreat value as showinjj
the use of the stone circle in the fifth century. We
.seem to see it in use in the earliest of Welsh tales, but
we cannot assign definite periods to the incidents re-
corded. Here, however, we have a fairly historical
episode, which should be read with Geoffrey of Mon-
mouth's account of the May festival at .Stonehenge,
also in the fifth century. The .Slecht Gorsedd was the
same in plan as the present Welsh one- a large stone
surrounded by twelve other stones. The disappear-
ance of the former goes far to prove the truth of the
history. In Wales the (iorsedd was not suppressed in

the interests of Christianity. It actually received
Christian baptism. The first Gorsedd after the intro-
duction of Christianity among the Welsh is called in
the bardic records " Cadair Fedydd," baptismal
chair.. It is an expression (h.it e.xplains how in

z».. -<( i^iCu^

's- . "If
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Fig. I.—Diagram showing changes of the equinox-solstice date.

Wales it is unreasonable to look for any gap in the
history of the Gorsedd there.

.Our author has. narrowed the inquiry into the birth-
place of Patrick to the Severn est'uarv. Had he
used some W'elsh traditions about Patrick in Glamor-
gan he might have settled the question for good.
There is a persistent tradition that Patrick was kid-
napped by " pike-bearing " Irishmen from Ll.mtwit-
Major, in that county, and Mr. T. C. Evans (Cadrawd)
has found three Banwens in that neighbourhood, either
of which would suit for the Bannaventa mentioned as
Patrick's home.
The accompanying diagram, (Fig. i) embodies the

metJiod by mean.s. of which Sir Norman L()cky.er w.is
able.to note the equinoctial significance of St. Patrick's
Day, before the facts mentioned by the present writer
Vk-ere avail.-ible. Such a di;igram mav prove very
useful to the historian. The changes in date have
been calculated as from the Council of Nice, and each
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change represents an error of a day in 129 years. By
a similar calculation as from B.C. 46, the beginning
of the Julian Year, the 17th was an equinox date
from A.I). 72S to iS5i), covering the whole period dur-
ing which the p.irliculars about Patrick were put
together for an ecclesiastical purpose.

The present writer has found the following work-
ing hypothesis very useful in determining the signifi-

cance of anomalous or irregular fair days. .Vny dates
between the loth .md the 20th in March, June, Sep-
tember, and December may be suspected to be arrested

solar davs. When other evidence confirms such a
supposition, the period of the institution of the fair or

festival mav be found by means of the above diagram.
The process of arrest referred to is very evident in the

case of fairs. In 1824 there were two three-days' fairs

held at Bradford. One was on December q, 10,

and II, being the dates of the fair before the change
of style. The other fair was on June 17, 18, and
i(). If the last figure is to be regarded as the

solstice, we are taken back to 600 .\.D. But it would
be safer to regard the 17th as being the first of the

three solstitial days, and that in the ninth century.

The i7tli is .an important fair d.i\ , and it happens that

.St. -Mban's D.iv is given in English calendars as

June 17. The W'elsh h.irds have somehow intro-

duced the name .\lb.an as that of a solstitial quarter
day. That would natur.ally be suggested if .Xlban's

Dav at anv lime fell on the solstice, which may very
well have happened in the ninth century. In an old

Welsh calendar of about 1471 A.n., .Mban's Day is

June 22, when the date of the solstice was the 13th.

That, however, does not dispose of our theory. By
regarding the 22nd as the middle solstice day pre-

ceding the Council of Nice, we get the very period of

the British prolo-m.irtyr. It was when the 21st was
a solstice dale that the earliest Christian calendar in

the West was compiled, and it is possible that Alban's
Day was fixed from the very first on the 22nd. The
2ist is still called .St. .Mban's Eve. The question,

therefore, is. Have we in the case of .Alban's Day
two arrested sol.-ir dates ?

John Griffith.

NOTES.
Sir Hksrv Roscok, F.R.S., and Sir William Ramsay,

K.r.B., F.R.S., have been nomin.ilfd U>rc\jin members
nf I he .Accadeniia dei Lincei, Rome.

The \'ienna Academy of .Sciences has awarded the

Baumgarten prize to Prof. E. Riller v. Schweidler, for

his work on the phenomena of dielectrics ; the Lieben

prize to Prof. H. Henndorf, for his work on the trans-

mission of earlhquaki' waves in the interior of the earth ;

and the Hailinfjer prize 10 Dr. Robert Kremann, for his

work on the cslers.

\\'e learn with regret of the dealh of Prof. Kgon von

Oppolzer at the early age of thirty-seven. Dr. von

Oppolzer, who was a son of the celebrated Theodor

von Oppolzer, was born at Vienna in i86q, and was
educated at the universities of Vienna and Munich. In

i8q7 he became an assistant in the observatory at Prague,

where he discovered in root the variability in the bright-

ness of the planet Eros. In the latter year he was
appointed extraordinary profcs.sor of astronomy at Inns-

bruck, where he remained until his death. Among the

subjects on which he wrote are astronomical refraction,

solar physics, and the application of physical theory to

stellar problems. He also made contributions to meteor-

ology. A new form of zenith telescope was constructed

by him, as well as .1 photometer of novel design. The

I
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variability of ihe minor planets, which has rr-cfnlly become

a subject of very great interest, has naturally b'-en investi-

gated with the greatest success by the aid of photography,

and it is worthy of note that Dr. von Oppolzer's important

discovery in this branch of research was established by

visual observations.

\ MEETING of the Institution of Mechanical Engineers will

b'- held on July yy-n, in the Mitchell Hall of the Lni-

versitv, Aberdeen. The following papers will be read :

—

Aberdeen Harbour, by Mr. R. G. Nicol ; cableways used

on shipbuilding berths, l>y Mr. J. M. Henderson ; portable

pniumatic tools, by Mr. H. Bing ;
granite quarrying in

Aberdeenshire, by Mr. \V. Simpson ; an electrically-controlled

single-lever testing-machine, by Mr. C. V.. I.arard ; observ-

ations on present-day practice in jute preparing and

spinning, by Mr. D. J. MacDonald.

.'VifER the current year the journal of Aualotny imd

I'hysiolofiy will be issued in two independent parts, one to

be devoted to anatomical, histological, morphological, and

cmbryological subjects, and the other to contain papers on

subjects of physiological interest (including physiological

histology and physiological chemistry). The acting I'ditor

of the anatomical part will be Prof. D. J. Cunningham,

with whom will be associated Sir William Turner, K.C.B.,

Prof. A. Macalister, and Prof. G. S. Huntington. The

acting editor of Ihe physiological part will be Prof. E. A.

Schiifer, with whom will be associated Profs. F. (jotch,

W. D. Halliburton, C. S. Sherrington, and E. H. Starling.

The Red-Hills Exploration Committee has issued an

interim report for 1906. The committee is a joint com-

mittee of the Essex Archjeological Society and the Essex

Eiekl Club appointed to make a systematic study of the

red-hills, of which there are probably several hundreds on

(he coast of Essex alone. Work was commenci-d in the

parish of Langenhoe, and three mounds have been ex-

amined thoroughly, particulars concerning which are given

in the interim report. The red-hills vary in size from a

few nids to several acres; they date from a remote period,

and some at least are prehistoric. By some they have

been regarded as salt works ; by others as cattle shelters,

human habitations, potteries, or glass factories. The
object of the committee is to decide the question of their

origin and significance, and an appeal is made for funds.

Donations may be sent to Mr. H. Wilmer, .St. .Mban's

Crescent, Woodford Green, Essex.

The seventy-fifth annual meeting of the British Medical

.Association will be held at Exeter from July 27 to

.\ugust 2. The president. Dr. R. A. Reeve, will deliver

his address on July 30. The address in medicine, on " A
Plea for Accuracy of Thought in Medicine," will be

delivered on July 31 by Dr. W. H. White; that in surgery,

on " The Contagion of Cancer in Human Beings, .\uto-

innculation," on .August i by Dr. H. T. Butlin ; and the

popular lecture, on " Weather, Climate and Health," on

August 2 by Sir John W. Moore. There will be thirteen

sections, and the names of these, with that of the presi-

dent in each case, are as follows :—Pathology, Dr. R.

-Moore; medicine. Dr. W. Gordon; diseases of children,

Mr. .\. H. Tubby
;

psychological medicine. Dr. T. C.

Shaw ; electrical section. Dr. H. L. Jones ; tropical

diseases, Mr. J. Cantlie ; surgery. Prof. G. .\. Wright;
ophthalmology, Mr. I.. H. Tosswill ; larynology, otology,

and rhinology. Dr. R. .McKenzie Johnston ; dental surgery,

Mr. J. McKuo Ackland ; obstetrics and gynaecology, Mr.

E. H. Tweedy; State medicine. Dr. A. Newsholme ; and

naval and military. Dr. J. Porter.

On Friday last, July rq, the new laboratory buildings

erected by the Royal Horticultural Society in their gardens

at Wisley, Surrey, were declared open by Lord Avebury in

the presence of a large and distinguished assembly

interested in the development of horticulture and in horti-

cultural education in this country. The company war

entertained to luncheon in the gardens by the council of

the society, and the speakers after lunch included, in

addition to I.ord Avebury, Sir Trevor Lawrence, K.C.V.O.

(president of the society), Lord Balfour of Burleigh, Sir

William Chance, Sir Thomas Elliott, K.C.B., Prof.

.Michael Sadler, Sir \\ illiam \'incent, and Sir John T.

Dillwyn-Llewelyn. The lalniratory buildings, which are

the first in this country i-recied for the specific purpose of

prosecuting research in horticultural science, include a

research laboratory, a greenhouse for experimental work.

a photographic dark-room, an office and store-rootii, and

a students' laboratory accommodating twenty-four students

at a time. The latter is equipped with all the necessary

appliances for the study of plant life and its relationships

to external conditions, and is excellently lighted and

furnished with water and acetylene gas supply to the

benches, &c. The subjects upon which the first researches

are to be carried out are soil sterilisation and the etherisa-

tion of plants. The director of the laboratory is Mr. F. J.

Chittenden, who was until recently a staff instructor in

biology at the technical laboratories at Chelmsford.

The following additional papers have been promised for

reading befori- Section A of the British Association at the

Leicester meeting :—On Ihe inotions of ether produced by

collision of atoms or molecules, containing or not contain-

ing electrons. Lord Kelvin ; on variability in the products

resulting, from changes in radium emanation. Sir W.
Ramsav, K.(".B. ; on the production and origin of radium.

Prof. E. Rutherford ; the effect of high temperature on

the activitv of the products of radium. Prof. E. Rutherford

and Dr. J. E. Pelavel ; Helium and radio-activity in

common ores and minerals, Hon. R. J. Strutt ;
the trans-

mission of the active deposit from radium emanation to

anode, S. Russ ; the absorption of ga«es hy charcoal. Miss

I. Homfray ; on a theoretical method of attempting to

detect relative motion between the ether and the earth,

A. O. Rankine ; the ultimate efficiency of illuminants,

C. v. Drysdale ; the variability in light of Mira Ceti and

the temperature of sun-spots. Rev. A. L. Cortie ; (i) on

improving the plate constants of ihe aslrographic cata-

logue, (2) on Ihe determination of periodicity from a broken

series of maxima. Prof. H. H. Turner; (1) some new

results in the theory of functions of a real variable, (2) on

the introduction of the mathemalical idea of infinity,

W. H. A'oung ; the teaching of the elements of analysis,

C. O. Tuckey.

In the Straiiil Magazine for June, Mr. J.J. Ward, with

the aid of numerous excellent photographs, tells the life-

history of the goat-moth in a remarkably graphic manner.

Is the report of the Rugby School Natural History

.Society for the past year, attention is directed to the gift by

Miss Lovedav of a large collection of shells. Although

these have been safely stored, the society lacks a

conchologist capable of arranging the specimens in proper

order.

The second number of British Birds contains, as frontis-

piece, a striking portrait of the late Prof. Alfred Newton,

reproduced from a photograph by Mayall. The publishers,

.Messrs. Witherby and Co., have also issued this photo-

gravure in a largi' size suitable for framing. Mr. P. H
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Bahr continues his account of the life of the osprey ; while

Messrs. WIthcrby and Ticehurst discuss additions made to

the British bird-list since 1899.

Reports of papers and discussions on niuscuni-fittings

and the difficulties experienced by curators owing to reflec-

tion fioni the glass in exhibition galleries occupy a con-

siderable space in No. 12 of the .Wuscuini Journul for the

current vear. Reflection is considered to present an

insurmountable dilificulty, which might, how-ever, have been

mitigated in many museums had more attention been paid

to the needs of the exhibits when the buildings were

designed. The same issue contains reprints of two

addresses sent by the Trustees of the British Museum
(natural history) to Upsala on the occasion of the recent

celebrations in honour of Linnajus.

We are indebted to the author, Mr. Henri Pi(5ron. of the

physiological laboratories at Sorbonne, for copies of several

papers from the Comptes rcndus de la Socicti' dc Biologic

dealing with experiments to determine the nature of the

factors which induce sleep. In the first of these the nature

of the experiments to be instituted on dogs for this purpose

is discussed, while in the later ones such results as have

at present been obtained arc noticed. From the same

author we have also received a paper from the Bulletins

of the Institut gen(''ral psychologique dealing with the

" psychophysiology " of the sea-anemone Actinia equina.

CoNXHOLOGiSTS will be interested in two papers by Mr.

Burnett .Smith in the May issue of the Proceedings of the

Philadelphia Academy. In the first the author discusses

the genus Pyrula, which has existed since the late

Eocene, and is now^ distributed in nearly all shallow tropical

seas, a distribution suggesting that these seas had much
freer intercommunication than is at present the case. Some

of the Tertiary gastropods formerly included in Volutilithes,

but now separated by the author as .Mhleta, form the

subject of the .second paper, in which the early stages of

growth of these shells are discussed in detail.

A PROSPEROUS* ^ear in all branches is recorded in the

report of the Yorkshire Naturalists' I'nion for ii)06. An

iniportjmt piece of work undertaken by the geological

section is the zoning of the Carboniferous rocks, which was

inaugurated at the Ingleton meeting. The collection of

photographs of important local rock-sections also continues

to receive special attention. It is satisfactory to learn that

the pair of peregrine falcons has continued to breed on

Bempton Cliffs, although this is somewhat discounted by

th» driving away of a second pair which attempted to nest

at Ingleboro'. Fortunately, in both instances public opinion

is strongly in favour of protective legislation.

At the close of an article in the American Natiiralisl for

June on the perception of colour by the eye, Mr. J. M.

Dane summarises the three chief theories which have been

proposed to explain the phenomenon. According to the

first of these, all colours mav be received by each cone of

the retina ; the second claims that not more than two

colours can be impressed on any one cone ; w'hile the third

admits the reaction of only one colour on a single cone,

so thai there are separate blue, red, yellow, and other

cones, and corresponding transmission-fibres in the optic

nerve, .\rcording to this third hypothesis the mixing of

sensations, which gives rise to shades and tints, must take

place in the brain. Evidence in favour of the same view

is afforded by the fact that no nerve is known to respond

to impulses of distinct kinds; but it should be borne in

mind that no cnrmlior.-ilive evidence is at present afforded
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by anatomy. Attention may also be directed to a paper in

the same issue by Mr. .\. B. Wright on a graphic method

of correlating the environment and distribution of fishes.

Desi>itf. a falling-off in the number of papers read, the

.South London Entomological and Natural History Society,

of which the report for 1906-7 is now before us, has to

record a succes.sful year's work. One of the features of

the year was an exhibition of natural history objects held

in the society's rooms in March last, which attracted a

large number of visitors. The report is illustrated by

several interesting photographs, from among which we are

enabled, by the courtesy of the editor, to reproduce one

illustrating a marvellous protective resemblance of a moth

to its surroundings. So closely, indeed, do the colouring

and contour accord with the bark upon which the insect

is resting that it requires somewhat minute examination to

detect the presence of the latter. .\ second, although

A specimen of ihe moth .\y/i'..t <v/.'f ;.',.->,'.- reposiiiL; on oak-

Forest. From Repoit of S. London Entomo'ogical and Nat. Hlsl.

Society, 1906-7.

somewhat less striking, case of the resemblance of a moth

to its surroundings is shown in ancther photograph, where

a specimen of Aplccla nchiilosa is depicted on oak-bark at

Leith Hill.

The second edition of the volume of the oflicial guide to

the museums of economic botany at Kew\ devoted to

dicotvledons and gymnosperms, has been out of print for

some vears, and is now replaced by a third edition, that

has been carefully revised and considerably augmented, from

which the gymnosperms have been excluded. Besides fur-

nishing a guide to the collections at Kew, the book pro-

vides a valuable authority on the popular and scientific

names of economic products and their sources.

The floras of the small islands known as sand keys,

lying to the westward of Key \\'est off the coast of Florida,.
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also of the Marquesns and Torlugas groups, arc graphic-

ally shown in a series of maps prepared by Mr. C. F.

Millspaugh as publication No. iiS of the Field Columbian
Museum. The mangrove vegetation in which Rhizophora
mangle is the dominant species is an almost universal

feature ; an association of Uniola paniculata and Euphorbia
huxifnlia is commonly found, and a characteristic growth of

St(riatw niaritima occurs on two of the Tortugas keys.

A SYSTEMATIC attempt is now being made to catalogue

the flora of the county of Glamorgan. The work was done
partly by the late Mr. John Storrie, but the new catalogue

is being compiled by Prof. Trow, of the University College,

Cardiff, assisted by a number of competent members of the

Cardiff Naturalists' .Society, and with the advice and help

of Mr. A. Bennett, of Croydon. The catalogue will appear
in the Transactions of the Cardiff Naturalists' Society, and
is not expected to roach the complete form for another four

K' the botanical section of the Philippine Journal of

Science, vol. ii., No. i, contains a collation of Philippine

Cyperacefe founded on the material in the Kew Herbarium
bv the late Mr. C. B. Clarke, and a short list of Philip-

pine my.Nogastres named by Mr. G. Massee. In connection

with an account of the pteridophytes collected bv Mr. E. D.
Merrill on Mt. Halcon, in Mindoro, Prof. E. B. Copeland,

who is responsible for the identifications, notes the pre-

dominance of the Celebes element over the Bornean. The
collection includes a large number of species of Polypodium,
several of which are n^w, four new species of Diplazium,

Tmcsiplcris tannciisis, and a new species of Lycopodium.

The first number of vol. ii. of the botanical memoirs of

the Department of Agriculture in India relates to diseases

of cereals caused by Sclerospora graminicola, a member of

th':' Peronosporeas. While dealing with a matter of

economic importance, the author. Dr. E. J. Butler, also

gives consideration to the teralological aspect. The most in-

teresting alteration occurs in the central prolification of the

floral axis with the suppression of the pistil. The mycelium
attains its maxTmum development in the leaves, and the

reproductive organs are only produced there. The conidia

arising on short, stout stalks germinate in water and give

rise to zoospores ; oogonia are formed in the leaf tissues at

a later stage. Sclerospora disease has also been observed in

India on Sorghum iiulgare and Italian millet.

K' a reference to the sixth report of the Woburn Experi-

mental Fruit Farm (Nature, July 4, p. 231), Mr. F. V.

Theobald stated that it had been found that " lead arsenate

wash badly scorches the leaves under certain conditions

and at certain strengths." Mr. Spencer Pickering informs

us that the results obtained at the Woburn Fruit Farm do

not lead to this conclusion : and upon referring the point to

Mr. Theobald we find that the word " badly " written by

him in his article should have been " slightly."

In the Philippine Journal of Science for May there are

an address delivered by Dr. Paul Freer, on modern theories

of immunity ; a preliminary communication, by M.
Mirjajima, on the cultivation of a bovine piroplasma, in

which it is shown that the Piroplasma parvum of cattle in

a blood-broth culture medium seems to develop into

trypanosomes ; and an exhaustive article, by Messrs. Ash-

burn and Craig, on dengue fever.

We have received a copy of the special bulletin of the

State Board of Health containing a summary of the

sanitary legislation in the United States enacted during

iqo6. Among others, we note that Massachusetts and

Rhode Island have passed .Acts to prohibit the misuse of

vessels used in the sale of milk ; Mississippi has passed an.

Act requiring the disinfection of public buildings, railway

dep6ts, railway coaches, and sleeping cars ; New Jersev an

Act to provide for locating and abolishing inosquito-breed-

ing places ; and \^irginia an Act prohibiting spitting irv

public places.

We have received from the Count Camillo Raineri-

Biscia a copy of n reprint of the work entitled " Fior di

Pensieri sulle Pietre Preziose di Armed Teifascitc

(Bologna : L. Andreoli, 1006), translated from the Arabic

aiid annotated by .\ntonio Raineri-Biscia. The translation

was published originally in 1818, the translator being the

eminent professor of Oriental languages at the University

of Pisa, who died in 1S3C1. A biography of the translator

is given, and of his numerous works there recorded none

is of greater interest than this translation of the Arabic

manuscript on precious stones by Ahmed Teifascite, pre-

served in the Royal Library at Florence. The work is

divided into twenty-five chapters, each dealing with the

formation, occurrence, properties, and value of a different

mineral. Some of the minerals are somewhat difficult to

identify with certainty, but they appear to be as follows :

—

pearls, hyacitith, emerald, topaz, balas ruby, amethyst

(benfesc), garnet, diamond, cat's eye, turquoise, carnelian,

onyx, magnetite, corundum, fluorspar (dahnag), lapis

lazuli, coral, agate, heliotrope igiemest), jet (khamahan),

jasper, rock crystal, and talc. The translation is adniir-

ablv reproduced, and forms a valuable contribution to

mineralogical history.

As might have been expected. Sir H. Risky 's theory

that the Bengalis represent a blend of Dravidian and

Mongoloid elements with a strain of Indo-Aryan blood in

the higher groups has been contested by those members of

that enterprising race who claim a higher ethnical origin.

The latest critic of this school, Rama Prasad Chanda,

deals with the subject in the April number of East and

West (Bombay). Admitting, as he is compelled to do, that

the Bengalis are brachycephalic, he urges that the inclusion

in the anthropometrical statistics of partially assimilated

races, like the Mais, Koch, and Maghs. unduly increases

the ratio of brachycephaly. He proposes a new ethnical

classification of the Indian races, including in what ho

calls the " Outlandic " group tribes of such varied charactei

as Pathans, Baloches, Bengalis, and some races of the

Brahmaputra valley, with the population of Coorg and

Bellary in South India, all distinguished by round or

medium heads, regular features, and moderate stature. In

thus excluding a Mongoloid element from Bengal and

associating the Bengali with the Turko-Iranian tribes of

ths North-western Frantier, his views arc- not likely to be

received favourably by competent Indian ethnologists.

A SELECT list of books, with references to periodicals,

relating to iron and steel in commerce in the Library of

Congress has been compiled by Mr. A. P. C. Griffin

(Washington : Government Printing Office, 1907). The

list, which covers twenty-four pages, is in no sense exhaus-

tive. It forms, however, a handy guide to the most recent

accessible literature of the subject.

In view of the recent discussion of matters connected

with Belgium's exploitation of the Congo, a well-informed

paper on the railways of the Upper Congo, by Mr. D. C.

Boulger, in the Engineering Magazine (vol. xxxiii.. No. 4I,

deserves careful attention. It is a friendly estimate of

Belgian enterprise and achievement in pushing the railway
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across Africa from the western coast towards the great

north and south artery of the Cape to Cairo line. The
excellent reproductions of photographs illustrating the

article show the difficulty encountered in cutting the track

through the dense forest.

Thf. following interesting details, referring more particu-

larly to the telegraphic weather service of the United

.States, are taken from the annual summary, iqo6, of the

Monthly Weather rtevicw. The Weather Bureau officials

issue forecasts for thirty-six and forty-eight hours in

advance daily for each State ; the materials necessary for

this service, including observations from about twenty
stations in the Atlantic and Western Europe, are received

by telegraph from about 200 stations in the morning, and

from a lesser number in the evening. .Storm-warning

telegrams are sent to lightships and vessels from all wire-

less telegraph stations of the navy department along the

coasts of the Atlantic, Pacific, and Gulf of Me.\ico ; a

similar service has also been inaugurated with the Marconi
Company. The immense amount of information received

from some 4500 stations of different classes is e.xhibited

to the public in various ways. The daily issue of weather
maps in Washington is about 1625 copies; there are also

105 other places, which issue an aggregate of 25,000 maps
daily. The number of ships cooperating with the Bureau
in the department of marine meteorologv was 1771 during
the \ear in question.

The Munich central meteorological station has for the

first time published the preliminary results of the observ-

ations made in unmanned balloons in Bavaria in connection
with the international ascents. The observations refer to

the year 1006, and were made under various conditions,

including periods of Fohn winds. The results will be
classified for the different types of weather in a later dis-

cussion. Below 3000 metres the mean gradient (A(/ioom.)
was — o°-57 C, which seems to point to a cooling effect

of the mountains on the surrounding air. The largest

gradients, -o"-?!, occurred at altitudes of 6000-8000
metres. The lowest point at which the upper inversion

occurred was 8000m., during a barometric depression;
the highest point was 13,300 m., during an anticyclone.

With one exception the temperature of the warm current
in the upper inversion lay between —51° and —58° C.
On December 5, in cyclonic conditions, a temperature of
— 72°.5 was recorded at 13,270 m.; above this altitude an
inversion occurred, and at the highest point, 14,170 m., a
temperature of — (i3°-5 was registered.

The extensive use of flexible cord in electric light fittings

at the present time makes it of prime importance that
definite tests of the rubber on which their in.sulation

depends should be instituted. Prof. A. Schwartz has col-

lected together a large amount of information on the

subject, and has added the results of his own experiments
in his paper on " Flexibles " in the July number of the

Journal of the Institution of Electrical Engineers. He
considers that the diagram connecting stress and strain for

a complete cycle of stresses applied, which he calls a
" hysteresis " diagram, furnishes a better criterion of the

character of the rubber than any other lest in common use.

He is in favour of the use of pure as against vulcanised
rubber in flexible cords.

The hope that the work of Dr. J. A. Marker at the

National Physical Laboratory, and of Drs. L. Holborn and
F. Henning at the Reichsanstalt, had definitely fixed

1710° C. as the melting point of platinum, has been rudely

shaken by the appearance of additional worlv liv Messrs.
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C. W. Waidner and (i. K. Burgess in the May Bulletin of

the United .States Bureau of Standards, and by Drs. L.

Holbcrn and S. Valentiner in the Annalen dcr Physil;

(vol. xxii., p. I). The former, by the optical pyrometer

method, find the point is 1753° C, while the latter, by a

comparison of the optical scale with the nitrogen scale up

to i6on° C, have assigned 1789° C to the point. These

discrepancies show the necessity for further work before the

scale can be considered definitely fixed at these high

temperatures.

The current number of the Quarterly lieview contains

two articles of interest to scientific readers. The first,

under the title "The Case for the Goat," urges the value

of the goat as a producer of milk. "It is not only that

the goat produces a relatively large quantity of milk, and

exceptionally rich milk, but . . . this milk may be drunk

practically without any risk of tubercular infection." The
second article, " Magic and Religion," by Mr. Edward

Clodd, gives in the form of a review of a number of recent

works on anthropology, an interesting summary of the

growth of the science, explaining by the way how other

branches of natural knowledge have assisted its growth,

and enumerating the more recent contributions to the

study.

The Carnegie Institution of Washington has published

an " Index of Economic Material in Documents of the

States of the United States; Maine, 1820-1904." The
work was prepared for the department of economics and

sociology of the institution by Mr. .\delaide R. Hasse, of

the New York Public Library. The purpose of the volume

is to furnish a guide to the economic material contained

in the printed reports of administrative affairs, legislative

committees, and special commissions of the State of Maine
and in the messages of the governors to the legislature of

that State. The present volume will be followed by others,

each devoted to a single State.

.Several new editions of important German scientific

works have recently been received. Prof. Otto Lummer
has a volume on optics in Muller-Pouillet's " Lehrbuch der

Physik und Meteorologie," the tenth revised edition of

which is in course of publication, under the editorship of

Prof. L. Pfaundler. The new edition is to be completed

in four volumes, and Prof. Lummer's work (price 15 marks),

though it runs into nearly nine hundred pages, is only the

third book of the first part of the second volume. The
publishers are Messrs. F. Vieweg and Son, Bfunswick. A
second revised edition of " Die Kathodenstrahlen," by

Prof. G. C. Schmidt, has also been published by Messrs.

\'ieweg and Son. The original work was briefly noticed

in Nature of June q, 1004 (vol. Kx., p. 124) ; its price is

3 marks. The fifth revised edition of Prof. A. Engler's
" Syllabus der Pflanzenfamilien " has been published by

Messrs. Borntraeger Bros., Berlin. Two volumes in the

Philosophische Bibliothek have been received from the

Diirr'schen Buchhandlung, Leipzig; No. 35 is the sixth

edition of the German translation of Hume's " Enquiry con-

cerning Human I'nderstanding," edited by Raoul Richter,

and No. 113 is a commentary on Kant's " Kritik der reinen

N'ernunft." by Prof. H. Cohen. Another philosophical

work is " Das Weltproblem von posilivistischen Stand-

punkte aus," by Joseph Petzoldt, published by B. C.

Teubner, Leipzig. From the same publisher we have
received a small volume by Prof. P. Maas, entitled

" Lebensbedingungen und Verbreltung der Ticre." Two
papers by A. S. Marggraf and F. C. .\chard, founders of

the beet sugar industry, form No. 159 of Oslwald's
" Klassiker der e.>;akten Wissenschaften, " published by W.
Engelmann, Leipzig.
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in the case of the Garland's work under the Scotch

Fishery Board. This scientific report gave an account of

beam-trawl fishing ; the kinds and proportions of saleable

and unsaleable fishes ; the proportions of the living and

the dead and of the immature fishes ; the development

and growth of the food-fishes ; and the universal presence

of floating eggs in all the ordinary food-fishes, except the

herring and the wolf-fish. It showed that no noteworthy
destruction of the spawn of food-fishes occurred, and that

the small or immature fishes from the deeper waters con-

sisted chiefly of dabs and long-rough dabs. It gave the

distribution of the food-fishes on the various grounds, and
the relative condition of the districts ; a list of unsaleable

fishes (chiefly frog-fishes) : the fauna of the trawling

grounds—surface and bottom ; the food of fishes ; tempera-

ture of the air ; temperature of the surface and bottom
water, and other points, including the satisfactory condition

of the fishes themselves, and the effects of frequent hauls of

the trawl on the same ground. It demonstrated that the

inshore was dependent on the offshore for the supply of

eggs and young of various fishes ; that a gradual passage

of the eggs and young shorewards, and of the growing
fishes at a later stage seawards, took place. Further, that

in a bay like .St. .'\ndrews Bay, constant and long-continued

trawling did not exhaust the fishes, and that the men in-

variably kept the same line (by fixed land-marks) in their

operations, a feature which at once disposed of the fears

as to " trawling out." \o interference with well-conducted

modes of fishing was suggested.

The scientific report further recommended the establish-

ment of experimental sea-fish hatcheries, the closure of

certain areas for experiments, and the keeping of records

by all fishermen of the ground, weather, depth, and

nature of the fishes. Statistics were put on an improved

footing in Scotland. The Fishery Board for Scotland re-

ceived increased powers and funds, and carried out the

trawling experiments in the closed areas, but it did not

follow the advice given as to ship, staff, apparatus, and
regularity of work. The Board proceeded further to close

other areas, such as the Moray Firth, but upon data

which science rejects. The Parliamentary Committee of

1893 followed, but the scientific evidence as to diminution

was founded on data supplied by the Scotch Fishery Board,

and, unfortunately, the faulty method of handling the

statistics misled all as to the supposed decrease of flat-

fishes. Carefully checked subsequently, the w'ork of

the Board's ship Garland showed that no increase of fishes

had occurred in the closed areas, that the fish-fauna at

the end of the ten years' experiments stood very much
as at the beginning, and that, on the whole, the marine
food-fishes were able to withstand man's interference.

Other committees, such as that on the " Immature Fishes

Bill " and the " Ichthyological Committee," were also

dealt with. Sea-fish hatching was .shown to be incon-

clusive up to date, whilst the enormous numbers of young
fishes in the sea rendered the procedure of doubtful

advantage.
The whole history of the subject, including the most

recent work and statistics in America, Canada, Japan,
Newfoundland, Norway, St. .Andrews Bay, and else-

where, showed that it was neither scientific nor practical

to doubt the permanence of the British marine food-fishes

or the marvellous resources of nature in the sea. Even
the lobster (a form supposed to be diminishing) had been
shown by Prof. Prince, of Canada, to be able to hold its

own in the most rigorously fished district of western Nova
Scotia. If such a species can do so, how much more
the food-fishes, which survive notwithstanding the distrust

of the public and the fishermen, and the fears of the
learned as to man's upsetting the balance of nature.

Lecture II.

In taking a broad survey of the reasons whiclT prompted
our country to join in the International Investigation of
the Sea, it would appear that the main object was the
prospective- benefit to the British fisheries, though the
testing of the antagonistic views, viz. of the " Resources
of the Sea' and the " Impoverishment of the Sea," may
have influenced the decision. The lines upon which such
work should be carried out had been laid before the
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Ichthyological Committee, and subsequently published.'
It is difficult to ascertain what the British investigators
expected to discover, but, briefly, one of their tasks was
to find out " whether the quantity and consumption of fish

taken from the North .Sea and neighbourhood are in proper
proportion to the production." To this the observers added
the exploration of the small fish grounds. The ambiguity
on the subject is apparent from the mention of the
" publication of annual results," of " discoveries of prac-
tical importance to the fisheries," and of " recommend-
ations for international action."
One department, viz. hydrography, made itself prominent

from the beginning, but a. study of its work in the

German ship Pommcrania in 1872, of the efforts to con-
nect temperatures with the captures of fishes in 18S4, of

the observations of the Scotch Board in the eastern and
western w\iters of North Britain, of the International

Survey of the North Sea (in which the same Board joined)

in i8q3-4, gave reasons for reserve. The present results

of hydrography in connection with the fisheries in the inter-

national investigations emphasise this reserve.

\Ve now turn to the work of the senior naturalists

whose efforts were to be directed to the elucidation of

fisheries' problems, such as the present condition of the

food-fishes of the North Sea, and to prove the

"impoverishment of the sea." Briefly, the Marine Bio-

logical As.sociation, in the southern area of the North Sea,

announces that " facts have been obtained upon which
a proper understanding of the yield of the sea must in

future be based," and that this pregnant statement rests

on the results of experiments with marked plaice. From
the numbers subsequently captured three important con-

clusions are drawn, viz. :
—" (i) the migrations of the

species, (2) the rate of growth, and (3) the intensity of

fishing." Marking of plaice has long been carried out by
the .Scotch Board, by the Americans with cod, and by the

Germans and Dutch in the international work also on the

plaice. A simple method of tattooing is suggested as more
likely to place the fishes (plaice) on a normal footing

than the present somewhat rough one of silver wire and
buttons. The data are yet too few and the time too short

for a trustworthy conclusion, and British and German
observers disagree. The second head has long been
studied, and the present observations relate rather to the

proportional rate of growth in connection with locality.

Thus plaice transplanted from the Horn reef to the Dogger
shoal grew faster than would have been the case had they

remained, but this increase was exceeded in the Scager
Rack. Transplantation is thus suggested by Dr. Garstang,

as the Danes have done for some years in the Lim Fjord.

So far as experience goes, however, there is little fear of

suitable areas off our open shores being left unoccupied by
such fishes as the plaice. The third head is apparently con-

sidered important by the Marine Biological .Xssociation,

the percentage captured in the offshore waters being 20

and in the inshore 10, so that it is concluded that a limit

has been reached in sea-fishing, and that it is no longer

an uncertain pursuit (in the hands of the association). But
this conclusion is not supported by long experience in

St. Andrews Bay, nor by the history of the plaice-fishery

of the Cattegat, nor by the work on the old trawling

grounds on the east coast. The international observers,

again, differ amongst themselves, the number experimented
with being too few for a conclusion so important.

In the northern section hydrographical work is again

too prominent, and surprise was felt that a new and
original series of fisheries' investigations, based on a well-

considered plan, was not forthcoming. The statistics of

commercial trawling vessels and their treatment have little

real bearing on the present inquiry, even though they are

portioned out in Fulton's squares, yet it is asserted "that
by these methods, if we only had statistics enough, we
should mark down accurately for each fish the time
of the coming at every position in the North .Sea, and
then weaving all the facts together show the route followed

in the migration of any species." A tribute may be paid

to this enthusiasm, but the Importance of all these pages

of tables and curves is doubted.

A contribution of a different type is that of the Scotch

' " A Second Deca-'e of th= Sea-Fisheries," 1903.
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Board on " The Distribution and Seasonal Abundance of

the Flat-fishes in the North Sea," by Dr. Fulton. This
IS also largely a statistical paper, and somewhat overlaps
Henking's work in the North Sea and the Cattegat, and
Dr. Heincke's, so far as flat-fishes are concerned. .\ main
point is the " complementary and compensatory fluctu-

ations " in the statistics, e.g. the " witch " or pole-dab in

square xiv., near the Fair Isle, taking, during the winter,
the place of dabs, lemon dabs, and plaice. Uncertainty,
however, e.xists, as no other method of fishing than trawling
was used on the same ground to make sure the other forms
were not there. This condition is well known to fisher-

men. In regard to the maximum of the captures in each
fish, it is found that it corresponds to the spawning
season. While this paper likewise does not deal directly

with the great question handed over to the ScotcTi Board
to solve, it indirectly supports the " Resources of the Sea "

in so far as the total average of lbs. per hour of fishing

was greater (in flat-fishes) in 1903 than in 1901.

One of the most important papers is that of Dr. H. M.
Kyle, who shows that the quantity of fish of all kinds
landed in the North Sea ports, and especially of flat-fishes,

was greater in 1903 than in 1902. This is clearly sub-
stantiated by Johanscn's observations on Danish plaice.

Hjort's work, again, removes any fear of diminution of

round fishes for the supply of the North Sea.

While, therefore, the work of the British international
observers up to date does not show an answer to the
fundamental question submitted by the Government, yet
it inadvertently supports the " Resources of the Sea," and
is fairly compatible with the safety of the fishes in the
North Sea. Finally, a separate English Fisheries Board,
as Lord Dalhousie recommended, was suggested.

.V£TF ZE.4L.4.VD PETROGR.iPHV.'
"T^HE first volume of this work was reviewed in Nature

of January 4, 1900, vol. Ixxiii., pp. 234, 235. We
noticed in that place the reasons which led to these Cape
Colville rocks being selected for special study, and also

the circumstances which made it necessary to call in

extraneous aid for the descriptive part of the work. Of
the volume now before us, the first two-thirds, to which
alone the title of the book is properly applicable, completes
the account of the volcanic rocks of the Cape Colville

Peninsula. As before, the petrographical descriptions are
by Prof. Sollas, and the notes relative to locality and
occurrence by Mr. McKay, who also furnishes a clear geo-
logical map of the district. The details of mineralogical
composition and micro-structure do not include much that
is new, though we may mention the occurrence of a felspar

of the anorthoclase type in some of the rhyolites, the
frequent association of hornblende (or its pseudomorphs)
with hypersthene in the andesitic rocks, and the presence
of olivine in certain basic hypersthene-andesites or hypers-
thene-basalts. The interest of this collection of Tertiary
andesites, dacites, and rhyolites lies, not so much in any
novelty which they present, as in the close resemblance of

the whole assemblage from this " petrographical province "

to familiar types from better-known areas, such as
Hungary and the Great Basin of North America.
The lack of arrangement and some minor blemishes, on

which we will not insist, are drawbacks doubtless in-

cidental to the conditions under which the work was
carried out, by the cooperation of a petrologist in England
with a field-geologist at the Antipodes. When this investi-

gation was taken in hand, Mr. McKay, we believe,

embodied in his own person the Geological Survey of New
Zealand, and the work must be considered a notable pro-
duction in these adverse circumstances. The re-organised
Geological Survey, under the directorship of Dr. J. M.
Bell, has begun operations with greater advantages, and
two important memoirs of the new series have already
appeared.
A special feature of the present work is the profusion

of plates. This was not, we understand, a part of the

1 "The RocV5ofCape Cr-lvll'e Penlniub, Auckland, New Zealand." By
Prof. Sollas, F.R.=. ; with an Introduction and Desrrirti've Note<i by
Alexander McKay. Vol. ii. Pn. 215 : with geological map and tft pbolo-
graphic plates of rcck-sections. (Wellington, N.Z. : J. McKay, igcd.)
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original design, but it greatly enhances the value of the

book. In the two volumes more than two hundred full-

page plates are devoted to the illustration of the volcanic

rocks of the Cape Colville Peninsula alone. The thin

slices have been photographed with polarised light, usually

with an amplification of sixty diameters, and most of the

plates are very successful in rendering the micro-structure
of the rocks selected. Such a collection of illustrations

is welcome independently of the immediate object of the

book, and the fact that most of the rocks belong to types

of world-wide distribution is, from this point of view, an
advantage.
The latter part of this volume is devoted to the descrip-

tion and illustration of various rocks from numerous places

in New Zealand. Some of these, from the Kaimanawa
Mountains and other localities in the North Island, are

volcanic rocks generally comparable with those of Cape
Colville. Other descriptions are included here, without
regard to relationship, to fill out the volume, and the

want of any orderly arrangement gives a somewhat con-

fused appearance to this section. Some remarkable
teschenites are described from the east coast of Wellington
Province. They appear to occupy the neck of an old

volcano, and it is noteworthy that, like the similar rocks

from some European localities, they are referred to a
Cretaceous age. Special interest attaches to a collection

of crystalline schists from Westland Province, on the west
side of the South Island. In addition to garnetiferous

mica-schists, epidote-amphibole-schists, and other ordinary

types, there occurs a series of schistose ultrabasic rocks

composed of serpentine, talc, tremolite, calcite, &c.

Through the same district there runs also a belt of massive

ultrabasic rocks, viz. fresh and altered dunites. The geo-

logical relations of these two very interesting groups are

only briefly touched in this work, but they are fully dis-

cussed in the first Bulletin (new series) of the Geological

Survey, already mentioned.
Prof. Sollas 's investigations, while devoted mainly to

the exhaustive description of one group of rocks, afford

also a glimpse of the rich variety of material which New
Zealand offers to the petrographer. When we recall

further the widely different " petrographical province " of

Dunedin, characterised by highly alkaline rock-types, some
of which have recently been described by Dr. Marshall,

we may expect that a more comprehensive examination
of the igneous and crystalline rocks of the colony will

result in further important additions to petrological

science. A. H.

UNSOLVED PROBLEMS IN THE DESIGN
AND PROPULSION OF SHIPS}

'X'HERE are but few problems in the design of ships, as
-^ in most other branches of engineering, that can be

exactly or completely solved in the full scientific meaning
of the word, and those are of a secondary character. The
primary or fundamental problems of safety, strength, speed,

and steadiness at sea arc far too complicated to bring

under anything like general mathematical treatment. The
results obtained by the most advanced calculations cannot

be applied directly to the real conditions of a ship at sea.

."Xfter all is said and done, they merely relate to hypo-

thetical cases which arc simple in character and are

amenable to mathematical treatment. Some of these calcu-

lations are very elaborate, and their elaboration may some-

times tend to magnify their importance. The real problem

is often very imperfectly dealt with after they are made, and
it can only' be solved approximately for working purposes

by accepting the results of calculation for what they may
be really worth, judging of the allowances required for their

incompleteness, and using them in a scientific way and a

scientific spirit to arrive at safe conclusions. We are

obliged to come to a conclusion somehow, because we
have to build ships as well as we can, whether we can

solve exactly all the problems that arise in their design

or not ; and we have to take the responsibility of guarantee-

ing results, however diflicult to obtain, or of declining to

do so, within the time allotted for the preparation of

1 Abridged from the "James Forrest" Lecture, delivered before the

Institution of Civil Engineers on June 18, by Dr. Francis Elgar, F.R.S.
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designs and tenders, which is uflcn very short. This is

of the nature of enginecrin;; \voil< of all kinds.
The nature of some of the principal problems that arise

in the design of ships, and the extent to which their

solutions are scientific, empirical, or merely tentative, will

he indicated in some degree as I go on. I pass over
what 1 venture to call the secondary problems of mensura-
tion and hydrostatics—which relate to bodies floating in

('i|uilibrium in still water, and constitute the bulk of the
ship-designer's purely scientific stock-in-trade—and will

endeavour to direct attention to some of the fundamental
problems of a ship's behaviour at sea. I do not under-
r.ite, however, the great importance of those passed over,
(or it is the results of mathematical and physical research
into the still-water properties and conditions of floating
bodies which enable us, with the aid of observation
and experience, to judge the probable qualities and
behaviour of ships at sea. They also furnish the best
data for comparisons between ships of varying dimensions
and forms.
The class of problems that demand attention fir.st are

those which bear the most directly upon safety at sea.
1 hese are very general and comprehensive in character,
.md are impossible of anything like complete solution from
the purely scientific side; but they are of vital importance,
and solutions of them, which will be upon the right side,
have to be found somehow for everv ship that is

built.

The first in natural order of the problems that relate
to safety is the maximum depth of safe loading, or the
minimum sea-going freeboard for a ship of anv given size
or type.

The losses of cargo-steamers, and of lives at sea, became
so serious twenty-five to thirty years ago that many
attempts were made to get a law passed for limiiin" depth
of loading. The great difficulty and complexitv '^of the
problem resisted for a long while all efforts to deal satis-
factorily with it. It was considered by many authorities,
upon all sides, to be impossible of solution ; and yet
individual shipowners, or shipping companies, were obliged
to regulate the loading of their own ships in some wav,
and upon some system, or make it the duty of others
fo do so. It followed, therefore, that if the knowledge
and experience of tho.se separately responsible for the
loading of the various types of vessels could be brought
together and analysed, it ought to be possible to frame
rules and tables of freeboard which would embodv the
results of safe loading, and prevent steamers being sent to
sea in a dangerously overladen condition.
The present Board of Trade freeboard rules and tables,

which limit, by an .Act of Parliament passed in iRqo, the
depth of loading of British ships, were arrived at in this
manner. The first official tables were prepared in 1885
by a committee appointed bv Mr. Chamberlain when he
was President of the Board of Trade.
The close attention paid during recent Years to the pro-

tection of openings in the weather-deck, in association with
the strict limitation of loading now enforced bv the Board
of 'n-ade freeboard tables, has resulted in an extraordinary
diminution of losses at sea. The effect upon safety of
Ihe present regulations, and of the improvement all round
in the size, strength, and equipment of ships is shown bv
the yearly statistics of losses, and it is well that the
figures relating to these should be known. In the three
calendar years 1881-3 there were iqSz of the British ships
registered in the United Kingdom, exclusive of fishing-
vessels, lost at sea from all causes—foundering, stranding,
collision, and missing—and 5^00 lives of crew in them]
besides -^32 passengers. For the three years ending June
30, iqo6, the corresponding figures were 654 ships, I3q4
lives of crew, and 133 passengers—and more than 100 of
these passengers were lost in the channel steamer Hildn,
on hrr p.assage to St. Malo in November, 1905. Ihe
number of lives of crew lost at sea has thus been reduced
to one-fourth of what it was twenty-five years ago, while
not more than thirty passengers, besides the unfortunate
victims of the Ilihla disaster, lost their lives in all the
vessels, large and small, that were lost at sea during the
three years ending June 30, 1906.

.An important element of safety at sea is the division
of the hull into separate water-light compartments. A
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collision with another ship may occur, and it is necessary
to provide, in such case, against being sent quickly to the

bottom. Much attention has been given to this point

during recent vears, especially in large passenger liners.

The number and positions of the water-tight bulkheads in

these are often regulated so as to carry out the recom-
mendations of the Board of Trade Bulkheads Committee,
presided over by the late .Sir E. J. Harland in iSqi.

Compliance with the Bulkhead Committee's rules is

optional on Ihe part of shipowners, but, although they
may be .sometimes used as a guide in fixing the position

of bulkheads, full compliance with their requirements is

by no means general, even in the highest class of steamers.
The next point of vital importance to safety at sea is

stability. The stability of a ship when floating in

equilibrium in still water is readily calculated, and is

represented graphically by curves which show at any angle
of inclination what the righting moment is which operates
to move her back towards the upright position supposing
her to have been forcibly inclined away from it. It is thus
determined very completely for the assumed still-water con-
ditions, but the designer, although he is obliged to trust

to his judgment for making it satisfactory for sea-going
purposes, often knows little of what it may become under
working conditions upon a voyage. I made two voyages
in a large ocean liner not long ago, the metacentric height
of which is about 7 inches when light and 18 inches when
filled up with passengers, stores, fresh water, coals, and
a homogeneous cargo of such density as completelv fills

all the cargo spaces and immerses her to her load draught.
The metacentric height was 2 feet 2 inches at sailing

upon the first voyage ; at the middle of the voyage it was
21 inches, and at Ihe end 20 inches. Upon the second
voyage the metacentric heights were 2 feet 10 inches at

starting, 16 inches in the middle of the voyage, and
20 inches at Ihe end. The irregularities in the metacentric
height from day to day were largely due to the manner
in which the water-ballast was used. This was the case
of an ocean liner, in which the weights carried were
about one-half the fixed weight of the hull and machinery.
In a large cargo-steamer, where Ihe weights carried mav
amount to twice Ihe weight of the hull and machinery, it

will be seen how much the stability on service depends
upon tho.se who regulate the loading, and how little upon
the designer.

The ship-designer requires to decide, of course, what
metacentric height to give a ship in the circumstances to

which his calculations apply, but it is only by comparison
with other .ships of similar types that have been found
satisfactory after passing into the hands of their owners
that he can properly fix the exact figure.

The question of stability was raised before the Loadlino
Committee of 1885 in connection with the regulation of free-

boards, and has often been revived since. It has been felt,

however, that stability is so intimately related to stowage,
and so much in the hands of those who regulate it,

that it would be impossible to treat stability satisfactorily

as a mere factor of depth of loading. Nothing can
make a ship safe if her stability is not secured by proper
stowage; but when vessels will obviously admit of being
loaded with homogeneous cargoes, so as to have their
stability dangerously reduced at sea, the oflicial bodies who
assign load-lines should look for proof that the danger is

understood, and that proper measures will be taken in

regulating the stowage to guard .against it. I understand
this is the course taken by the Board of Trade and the
authorities who assign freeboards when cases of such a
nature come before them.
One of the most important elements of safety at sea is

structural strength, and there is no more intricate or
difficult problem which we have to consider. Mercantile
steamers have been made what thev are, in respect of
design and strength of structure, chiefly by observation and
experience of the effects of straining action at sea. The
usual calculations of strength of structures do not carry
us very far by themselves in shipbuilding, and although
much attention has been given to these by ship-designers
they cannot be greatly relied upon in practice. As a
matter of fact, Ihe arrangement of m.-iterial shown upon
the transverse section of a ship, and the sizes of the
various parts, are practically what they have been made
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from time to time b} Lloyd's Register Society. Classifi-

cation at Lloyd's is so important in the mercantile marine
for purposes of insurance that the design of a ship's struc-

ture is usually little, if any, more than compliance with
Lloyd's rules and tables. These rules have been modified

as ships have increased in size and varied in type ; and
when exceptional ships not directly provided for by the

rules have to be classed, the structural design is specially

dealt with by Lloyd's; but the governing principle through-
out is e.\perience of the behaviour of ships at sea.

Lloyd's Register Society has also done, and is still

doing, much in the way of scientific research. It has
a highly trained technical staff which has conducted and
published some of the most valuable investigations yet

made of the structural strength of ships ; but the general
problem of how to obtain the requisite strength of struc-

ture with the minimum weight of material is extremely
difiicult of approach from the scientific side. The usual
calculations of structural strength are based upon still-

water conditions. The most important are those which
relate to longitudinal strength', because the greatest stresses

that can come upon a ship are in the longitudinal direction.

In these calculations the structural portion of the hull is

regarded as a steel girder supported over the whole of its

length by the upward pressure of the water.

In order to approximate somewhat to the worst conditions

at sea, the ma.ximum stresses at the top and bottom are

calculated for two hypothetical cases of support upon a
wave surface. The surface usually taken is that of a
trochoidal wave of the same length as the ship, the height
of which is one-twentieth of its length. The vessel is first

considered in equilibrium upon a wave-crest with her bow
and stern in the adjacent hollows, and next to be sup-

ported at the ends upon two wave-crests with her midship
part in the hollow between them. The whole system of

wave-water is supposed, for the purposes of the calcula-

tions, to be fixed for the moment, and the ship to be
floating upon it in statical equilibrium.

It is not known how nearly the results given by calcula-

tions, which rest upon assumptions that differ so widely

From the real circumstances, correspond with the maximimi
.stresses really brought to bear at sea, but it is certain

that they are often much in excess of the truth. In the

new big Cunarders, l^iisilaiiia and Mauretania, the limit-

ing stress accepted by Lloyd's as determined by calculation

was 10 tons per square inch for mild steel the ultimate

tensile strength of which is 28 to 32 tons per square inch.

This gives an apparent factor of safety of only 3.

Many vessels have been running for years in which the

figures, obtained by similar calculations, for the maximum
stresses would amount to to tons per square inch. This
must be largely in excess of the truth, and it is impossible

to say exactly by how much.
The quantitative values of the calculated stresses are thus

j'Xtrem.-ly doubtful. Even in comparing them with figures

obtained in a similar way for other ships, it is necessary

to be careful not to press the comparison too far.

Attempts have been made to measure the actual stresses

;it se;i upon portions of a ship's structure bv means of

strain indicators. Extensive experiments were carried out

in H.M.S. Wolf a few years ago by an .Admiralty Com-
mittee with Stromeyer's indicators, which gave some
interesting results ; but very little real progress has yet

been made towards a quantitative solution of the strength
problem.
The Great Eastern proved, by her Atlantic voyages to

New York and Quebec, and her subsequent experiences
in the trying work of cable-laying in the Atlantic, that she
was quite strong enough for anything required of such a
ship; and if we compare her structure with that of the

standard ship of her dimensions and tvpe to-dav, which
»=mbodies the results of fifty years' more experience than her
designer had at command, it appears very remarkable. Sir

W. \Vhite came to the conclusion, which I believe is right,

that after making full allowance for features of modern
designs, that involve additional weight, which the Great
Eastern did not possess, her structure was lighter than
that of the corresponding ship of to-day, although the ship
of to-day is built of steel ^o per cent, stronger than the

iron plates of the Great Eastern, and the riveting of the
edges and butts of plating is much more extensive and
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efiicient, and is performed by hydraulic power in those parts
where strength is most important.
The difference in principle between the two designs is

so great, and the comparison of the weights of material
they require is so much in favour of the Great Eastern,
that there certainly seems to be a case for careful investi-
gation, and for seriously considering whether a radical
change in the structural design of large ocean liners might
not be made with advantage. Novel structural arrange-
ments are constantly being introduced into the design of
cargo-steamers in order to give large open holds and to
facilitate stowage. Some of these are now being built of
large size and depth, with only a single strongly plated
deck at the top, and there seems no reason why this

principle should not be applied to large passenger vessels.

Any saving of weight thus effected would not only be a
saving of cost, but would better enable the difficulties of

draught of water in harbour and docks for the largest
ships to be overcome.
The problem of speed has alwavs been a verv vexed and

difiicult one, and there is none which has caused more
trouble, or given rise to more fallacies in theory and errors
in solution. I cannot even direct attention to the
numerous theories and the various approximate formulas
that have been invented and employed from time to time
for explaining and solving the speed problem. These
formulas are generally so restricted in their range of
application, and require so much knowledge of their

limitations and the conditions under w-hich they can alone
be relied upon for results that will be approximately near
the truth, as to prove dangerous traps to the unwary and
ill-informed. The man who can use these intelligently and
safely, and with full knowledge of their limitations and
their tendencies to error, is able to deal with the speed
problem much more completely and effectively—and I shall

confine my remarks to the way of doing that.

The practical solution of the speed problem was effected

by the late Mr. William Froude when he discovered the

law of similitude or comparison which enables the resist-

ance of a model, as ascertained by e.xperiment, to be used
for calculating the resistance of another model upon a
different scale, or that of a full-sized ship of similar form.
His analysis of the separate elements of resistance, show-
ing that the two great ones, friction and wave-making,
varied independently of each other, and the latter in a

very irregular manner, explained why simple approximate
formulas are so untrustworthy.
What is wanted for the practical purposes of a designer

is the means of ascertaining the resistance of a ship of

given dimensions at any desired speed ; and also of readily

determining the precise form or degree of fineness of

under-water body that would en.able the maximum of carry-

ing power to be obtained at a moderate rate of fuel con-

sumption. It is one thing to know exactly what power
is required to give a ship of given dimensions and form
the speed asked for or promised, and quite another to

determine what are the dimensions, form, and degree of

fulness that will give the maximum passenger and freight-

carrying capacity with moderate engine power and ex-

penditure of fuel.

In order to exhaust the problem of the best form of

ship to meet the requirements of any particular trade or

service, considerable investigation is required. This can
only be made satisfactorily by testing the resistances of

models in an experimental tank upon the late Mr. Froude's

system.
That method is unfortunately impracticable, however, for

ship-designers in this country, because there is no experi-

mental tank here available for general use. The very few
that exist belong either to the .Admiralty or to private ship-

builders, and are confined exclusively to the work of their

respective owners. I have had experiments made occasion-

ally for my own purposes, but had to go abroad for

them. The experiments required by Mr. Yarrow for

his valuable investigations into the effect of shallow water
upon speed were made in the North German Lloyd tank
at Bremerhaven, where other experiments have also been
made for him. .\ British shipbuilder can only get such

experiments made by setting up an independent establish-

ment for himself or going abroad. Now an experimental

j
tank, with its equipment and a competent staff for work-
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ing it, is very costly to create and to maintain ; and over

and above the cost of construction, and of running it,

there is the all-important question of the quality of the

results it will produce. It is not enough to procure a tank

with all its apparatus and appliances and to attach to it

a staff of scientific men to run models and take records of

their speed and resistance. The work is of so delicate and
intricate a nature that the personal qualities of the ex-

perimenters count for very much in it. The results

obtained by the late Mr. \V. Froude and the present Mr.

R. E. Froude owe much of their value to the exceptional

qualifications of those eminent men for scientific research,

especially upon the experimental side. It is the men, and

not the tools, who constitute the most important factor in

work such as this, and the right men for it are very

difiicult to obtain and to keep.

.\n attempt has recently been made to provide an experi-

mental tank at the National Physical Laboratory, to be

worked by members of the staff there, at which ship

models might be tested for resistance, but up to now this

has been without result. There is another way of dealing

with the matter, however, and a readier one for the ordinary
purposes of the ship-designer, which has been initialed by
Mr. R. E. Froude, that promises to overcome the difficulty

in a satisfactory manner. Mr. Froude read a paper at

the Institution of Naval .Architects, three years ago, upon
" Some Results of Model Experiments," in which he gave
results of a series of general experiments on systematic

variations in form of hull, the variations consisting of

six different sets of typical lines, varied in proportion by
independent variations of length, beam, and draught. The
resistance data given by these experiments are published

in the paper in such a form that the resistance of a ship

of any dimensions, the lines of which are similar to the

typical ones, which are also given, can be readily taken
out. The types dealt with have block coefficients, or ratios

of displaced volume to product of length, breadth, and
draught, varying from 0-4865 in the finest to 0541 in the
fullest. Now this covers a very important class of mercan-
tile steamers—that of fast Channel boats—and the designer

of such a boat could have nothing better for his speed
calculations than the data in this paper. He has only
to refer to Mr. Froude's tables and diagrams in order to

determine at once the proportions and form that will best

suit the circumstances, and to construct the lines of his

boat.

If similar data could be obtained lor other forms of

ships, say for the fasl-liner type, with block coefficients

varying from about 0-6 to 0-7, the designer of that class

of vessels would indeed have cause to be grateful. The
best practical solution of this long-vexed problem of the

relation of power to speed appears to be an extension of

Mr. Froude's system to vessels of the fast-liner type, and
to others with which the ship-designiT ordinarily has to

deal, leaving those of abnormal proportions or form, and
also the work of general research, to a public experimental
tank— if ever we find enterprise enough among those
interested to get one set up in this country.

The resistance of a ship may be estimated to a close

degree of accuracy in the manner mentioned, but the
determination of the engine power required to overcome
that resistance involves the important consideration of

screw-propeller efficiency. The problem of the most
efficient design of propeller for any given size and form of

ship and rate of turning of shaft is as yet far from prac-
tical solution. Model experiments have been carried out
at Haslar with a large number of propellers of varying
pitch, diameter, and developed area, but these model screws
have been very small, as the size and speed at which they
could be worked were limited by the stresses the experi-
mmtal mechanism is capable of bearing.
Fun her advance might be effected by carrying out

experiments on a larger scale than those already made,
and with stronger appliances than those now used for
the purpose in the .Admiralty tank. .A still more effective

means, which I hear is under consideration by Mr. Froude,
would be to build an experimental launch for the purpose,
to be run in open water and propelled by machinerv of
considerable power. The propelling machinery could be
so arranged that the thrust of the screws and' the torque
on the shaft would be automaticallv recorded, as in the
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case of tank experiments. With such an arrangement
screws up to 3 feet in diameter could be experimented
with—a great advance on anything that could be hoped for

in the tank—and the important problem of propeller

efficiency might thus be brought much nearer to a practical

solution.

We now come to the greatest problem of all with regard

to the propulsion of ships, and that is the form which
propelling machinery is likely to take in the immediate
future. .Already an important change is in progress from
the ordinary reciprocating marine engine to the steam
turbine, and the question is not only how far that change
will extend, but whether the whole of the cumbrous
apparatus required for producing steam may not before

very long be swept out of mercantile steamers, and the

power be obtained from some form of internal-combustion
engine. \'ery few ocean steamers have been fitted with
turbine machinery or are being so fitted, and although this

may not cause surprise in the case of cargo-boats and other

vessels of low or even moderate speeds, it may appear
strange that liners of high speeds are still being fitted

with reciprocating engines, and that the bold lead given

by the Cunard Company with their two fastest new boats
and the Carmania should not be generally follow-ed.

The chief reason for hesitation to put turbine machinery
into ocean liners is the doubt which exists as to coal con-
suiTiption. The amounts at stake are so large in these

costly vessels when experiments with novel propelling

machinery are tried that everybody prefers to see someone
else make them. The Cunard Company is making the

crucial experiment upon the largest scale that is now
possible, and everyone interested in progress must wish
those responsible for it all the success they hope for and
deserve ; but the result is to some extent uncertain, and the

immediate future of the turbine in fast liners depends
greatly upon it.

In warships the consumption of coal has been brought
down to about 1-7 lb. per equivalent I.H.P. of recipro-

cating engines per hour, and the same in mercantile
boats of cross-Channel type. That is as good as can
be obtained 'with reciprocating engines in the same classes

of vessels, as weight has to be kept down as much as

possible in these by shortening the stroke, and using high
mean pressures of steam in the cylinders, in order to get

all the power that is practicable out of a moderate size

and weight of machinery. It pays better, in these cases,

to stop somewhat short of the maximum efficiency that

is attainable than to carry the additional weight which the

increase would involve. In ocean liners the conditions are

different, and economy of consumption is there the chief

point aimed at. Their consumption with quadruple-
expansion engines and a boiler pressure of 210 lb. to 220 lb.

per square inch has been brought down to 1-3 lb. of coal

per I.H.P. per hour for all purposes. The substitution of

turbines for reciprocating engines in ocean vessels depends
chiefly upon whether the consumption with turbines can
also be brought down to this low figure, and there is no
satisfactory evidence that this is now practicable. It

appears probable that the marine turbine may ultimately

be so improved ns to beat the best reciprocating engines
in economy of consumption in ocean liners, but no proof

is forthcoming th.-ii it can yet be relied upon to do it.

The correct measurement of the power given out by
turbine machinery is a practical problem of great import-

ance. Considerable success has been achieved with a

telephonic recording apparatus for indicating the twist of

a shaft over a given length, and thus giving a measure
of the torque. The record is not always, however, so

definite and accurate as could be desired. A satisfactory

solution of this problem is much required by ship designers.

The question of some form of internal-combustion marine
engine suitable for large ocean vessels is still about where
it was when Mr. Milton's paper was read and discussed

here last January, and I do not feel able to add anything
with advantage now to that paper and discussion. I will

therefore merely enumerate the conditions, most of which
were mentioned by Mr. Milton, that must be satisfied by
a successful marine engine of anv type whatever :

—

fO The engine must be reversible.

(2) It must be capable of being stopped quickly, and of

being started quickly either ahead or astern.
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(3) It must be capable of being promptly speeded to any
desired number of revolutions between dead slow and full

speed, and of being kept steadily at the required speed

for any length of time. " Dead slow " ought not to be

faster than one-quarter of full speed, and should be less

in very fast vessels.

(4) it must be capable of running continuously for long

distances, with but short intervals between the runs, with-

out risk of stoppage or breakdown.

(5) It must be capable of working well, not only in

smooth water, but also in heavy weather in a seaway,
where the varying immersion of the propeller causes

rapidly changing conditions of resistance.

(6) All working parts must be readily accessible for

overhauling, and all wearing surfaces must be capable of

being promptly and easily adjusted.

(7) The engine must be economical in fuel, especially at

its ordinary working speed.

(8) It must be compact, light in weight, and well

balanced so as not to cause vibratiorv.

(9) It must not involve any risk of accumulation
of gas in the ship such as could form an explosive

mixture.

(10) It is a sine qua non that it must be capable of

using a fuel the supply of which at moderate price is

practically unlimited, and that could be obtained readily

in whatever part of the world a ship might happen
to be.

Engineers and metallurgists may together succeed

in overcoming some day the difficulties of producing

large cylinders which will stand the high impulses

and great and rapid variations of temperature that occur

with internal combustion, but until that is accomplished

no great step ahead can be taken. There are no two
opinions, however, as to the advantages that would be

gained bv doing away with the present boilers and their

appurtenances, and abolishing with them much of that

verv arduous and disagreeable class of labour known as

marine stoking.

The subject of oil fuel for marine boilers is interest-

ing, but I have no time to say more than that great

practical advance has been made with it during the

last decade, and a consumption as low as oo lb.

per I.H.P. per hour has been regularly realised in

mercantile vessels which employ the system of spraying

the liquid for combustion by means of hot air. .American

steamships have used oil fuel largely during the last three

years, under a combined system of high and low pressure

air respectively for desiccating or pulverising the oil

before combustion and for assisting the combustion after-

wards. This system has proved highly successful and
economical. Vessels of 14,0110 tons displacement belonging

to the Shell Transport Company have made voyages

regularly and successfully from Singapore to this country

by the long route of the Cape of Good Hope, and still

larger vessels have made equally successful voyages from
New York to San Francisco vid Cape Horn.
The securing of all the comfort that is possible for

passengers on board ship is a modern idea. Formerly it

was thought sufficient to take them safely, and without

much, regard even to time, to their destination, and very

little attention was paid to comfort. Now it is the chief

object of the best shipping companies to leave and arrive

in port on fixed days, and even at fixed hours, and to

make the life of passengers on board ship as comfortable
and luxurious as on shore.

Much of the comfort and luxury now in such demand
by passengers is provided by those who manage the ships,

and not by their designer. There is one very important

element of comfort, however, which the designer can do
much to supply, and to which increasing attention is

given. I refer to steadiness at sea, and freedom from
heavv rolling and pitching. But whatever mav be done
by the designer to give a metacentric height favourable to

steadiness, its proper regulation at sea by suitable stowage
of cargo and stores in the first instance, and by the

judicious use of water ballast afterwards, requires the

careful and close attention of the ship's officers if un-

pleasant rolling is to be kept at a minimum. .About

iS inches of metacentric height appears to give a satis-
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factory combination of resistance to inclination in large
ships with a long rolling period.

After reducing the tendency to roll as much as possible
by suitable regulation of the metacentric height, the next
thing is to increase the resistance to whatever rolling there
may be. This is done chiefly by means of bilge keels,

which oppose the whole of their surface to the motion of
rolling, and are very effective in reducing its extent when
they are of sufficient depth. In ships I have known that
have been fitted after they were built with bilge keels
suitably formed and placed, the extreme angles of rolling

have been reduced to one-half. Their steadying effect is

now well known and admitted in the mercantile
marine.
Other devices have been considered, and some have been

iried for still further increasing the resistance to rolling.

Sir Philip Watts described in the Transactions of the
Institution of Naval .-Xrchitects for 1883 and 1S83 the trials

in H.M. ships Ii'fliwiblc and Edinburgh of free water
in large chambers that extended right across the lower
deck, . the transverse motion of which, as the ship
rolled, was regulated by the shape of the water-
chamber and the depth of the water, so that it would
operate as a drag or brake upon the rolling motion. The
same device was tried in a small passenger ship, the
Ohio, in 1887, and in the City of New York and Ci(y of
Paris in i88g. In the two last-named ships the chamber
was upon the orlop deck. These water-chambers appear
to have given good results within certain limits of rolling

and when the motion of the water in them was well

timed, but the action upon the rolling depended very
much upon the way in which the water was regulated.

Whether it was on account of this or because of the space
occupied, or other objections that exist to the free motion
from side to side of large quantities of water in a ship, I

do not exactly know, but whatever the reason may be the
idea has been dropped.
A proposal has recently been made by M. Victor'

Cremieu, of Paris, to check rolling bv means of a heavy
pendulum of long period that would oscillate in a closed

chamber filled with viscous fluid, and he has contributed

a paper upon the subject to the Academic des Sciences.

His idea is to make the length of pendulum and its weight
such as would give it an angular moment up to possibly

one-tenth that of the ship. The clearances between the

pendulum and the sides of the chamber, and the degree
of viscosity of the liquid—M. Cremieu suggests oil, or a

mixture of water and glycerin—would be so arranged as

to make the energy of the pendulum most effective in

offering resistance to rolling. .\ simplification of the

apparatus is suggested by substituting for the pendulum
a weight that would move backwards and forwards upon
a curved path in a transverse chamber or tube filled with
the viscous liquid. In both cases the principle is that of

opposing the rolling of the ship bv the statical moment
of the oscillating weight, and reducing the energy of motion
by generating heat in the fluid through which the weight
moves.

Sir John Thornycroft described an automatic steadying
anparatus in i8q2, which was fitted in his steam-yacht
Cecile with some success. It consisted of a most ingenious

controlling gear which regulated the motion from side

to side of a heavy weight in opposition to the rolling

motion. It was very cleverly worked out, and destroyed

much of the rolling in a vessel of great metacentric height

and very short period. This idea also has not been
followed up.

A device which appears promising for increasing the

resistance to rolling is one that has been ingeniously and
effectively worked out by Dr. Otto Schlick, of Hamburg,
a verv eminent marine engineer. It depends upon gyro-

scopic action, and its principle was fully described by Dr.

Schlick at the Institution of Naval .Architects in 1004.

This principle appears to deserve serious consideration,

and Is already ripe for application to the smaller classes

of steamers. I am informed that an apparatus is being
manufactured for placing In the Hamburg-.Amerlcan Com-
pany's passenger-boat Silvana, of about 1000 tons, which
runs between the Elbe and Heligoland, and that Dr. Schlick

is designing a standard gyroscope that will be suitable for
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boats of about 1200 tons to 2000 tons displacement. This
standard gyroscope will be electrically driven, except in

cases where there is not a suflicient margin of electric

power available in a ship, when it would be driven by a

steam turbine. An apparatus for vessels of the displace-

ment named would be applicable to the class of Channel
steamers, and we may perhaps see it tried before long in

some of them.
What I have said with regard to making ships steady

at sea has had reference only to rolling motion ; but many
persons consider it is not rolling that affects them so much
as pitching, or as the skew motion near the ends of

a ship that is neither rolling nor pitching, but an un-
pleasant combination of the two. There is also sometimes
a vertical or heaving oscillation when large waves are

passing a ship broadside on which may rise to an ampli-
tude of several feet when the wave-period approximates
to the period of her own dipping oscillations, but it is

probably seldom that the motion from this cause is great,

ritching is often the chief cause of trouble and discomfort,

.tnd the motion due to it may be greater and _
more

violent than any other, especially near the ends of the

ship. The pitching period is sometimes as short as four

seconds, so that there mav be three or four pitches to

one roll ; and the vertical distance moved through near
the ends in pitching is very much greater than at the

ship's side during a roll.

.\fter all has been done in the way of making the forward
transverse sections of a ship such as will best resist plung-

ing into the .sea, and by good stowage, there still remains
considerable tendency to pitch in certain conditions of sea

which cannot be removed. The best way to avoid the ill

effects of pitching is to get as near as possible to the axis

of rotation, the position of which varies considerably

according to the nature and direction of the seas which
cause the pitching, but is, on the average, not far from
the centre of length. The modern large steamers which
have their first-class passenger accommodation upon three

or four decks in the middle third of a ship's length are

generally found to be the most easy and comfortable at

sea. That is no doubt largely because the greatest

itrtical distance moved through in pitching in the

passenger accommodation is only one-third of what it is

at the ends of the ship. It is to this concentration of

passenger accommodation near the middle of a ship's

length that we have to look chiefly for neutralising the try-

ing effects of pitching.

One of the chief causes of discomfort and distress to

passengers on shipboard is vibration. This may be due
to one or more of several causes, to which much attention

has been given during recent years. The effect of recipro-

eating engines in causing vibration has been investigated

by Dr. Schlick, Mr. Yarrow, Mr. Mallock, Prof. Dalby,
and others, who have demonstrated the manner in which
such engines operate to cause vibration, and how to reduce
this effect to a minimum bv suitable design, and by
balancing the principal working parts. There is little to

chrose, in a strongly built ship, between modern well-

balanced reciprocating engines and steam turbines as

regards smoothness of nmning and absence of unpleasant
vibration. Vibration is often due to the action of the

propellers, and when these have to run at very high
speeds, as with fast-running turbines, a certain amount of

vibration is sometimes unavoidable. Apart from the

essential conditions of trueness of propeller blades and
exact balance of the propellers upon their shafts when
turning, there is the action of the ends of the blades upon
the water adjacent to the stern-plating where they pass
nearest to it in revolving, which causes a hammering
effect that is sometimes very great. The vibration and
tremor of this plating may be quite local, and mav be
reaflily checked by strong bracket frames at the part
where it is greatest ; or it may be communicated
throughout the hull, and .set up sympathetic vibrations
in large flat areas of plating, .such as decks, straight
side-pkuing, bridges, &c. These difficulties can generally
be overcome by careful attention to the surfaces
that vibrate, .-ind by stiffening or supporting them at a
few critical points by struts or brackets. "There appears
no reason why ships should not now be kept free
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from all unpleasant vibration, whether as regards the
working of the main engines or the action of the pro-
pellers.

The tendency to increase the size of ships is strong and
continuous. It has long been known, and experience
proves that the power required to drive a ton of a ship's

displacement at a given speed diminishes, and the work-
ing expenses become less per ton all round, with increase
of size.

There is a size and speed of ship that is most appropriate
and profitable for each line of steamers, or each trade, and
it varies greatly in different trades. It is the managers
of the various lines who know best what dimensions and
speed are likely to be most profitable in their respective
trades, and what are the maximum number of passengers
and quantities and descriptions of cargo likely to be forth-

coming. The approximate size, and the speed, of mercan-
tile steamers depend upon commercial and economic con-
siderations which the ship-designer usually has but an
imperfect knowledge of. His part consists in pFoducing
a design that will fulfil the necessary conditions of size,

draught of water, speed, carrying capacity, and accommo-
dation for passengers in the most efficient manner and at

the miniinum of cost. There is one point, however, which
is so important in considering further large increases of

speed in ocean liners generally that I would like to direct

attention to it.

Speed is limited in passenger liners, altogether in-

dependently of size, by economic considerations. High
speed at sea is a costly luxury. It can be obtained by
paying for it—up to 25 knots, as we see by the latest

C'unard liners—but it has to be paid for by somebody.
The extra cost cannot be got out of cargo freight, for as
speed is increased the proportion of space available for

carrying cargo becomes reduced by the increase of boilers

and machinery, and therefore less cargo is carried relatively

to the size of the ship. This reaches an extreme limit in

the fastest Atlantic liners, the holds of which are as full

as they (;an be stowed of engines, boilers, and coals for

the voyage—their speeds only being limited by the impossi-

bility of getting more boilers in—and it is only a few odd
spaces which cannot be utili.sed for other purposes that

are available for carrying a little cargo. In these cases

cargo is reduced almost to a negligible quantity.

It may be said generally, as regards any line of steamers,

that if speeds of more than 12 to 13 knots are desired

the extra expenditure involved by such increase must be

looked, for outside the cargo. "I'his element of earning
power does not bear an increase of rate of freight. There
are only two sources from which payment of the extra cost

of increased speed can come. One is from passengers
and the other from a mail subsidy. No inail subsidy that

could be proposed would pay more than a small proportion

of this extra cost ; the greater part of it must come from
passengers. What passengers have to pay for high speeds

at sea may be seen by the rates charged in the fastest

.\tlantic steamers, .\part altogether from special cabins,

or apartments de luxe, for which almost any prices are

paid, the cost of a single first-class passage to New
York varies from 22?. los. to. 48/. 10.5. for a run of six

days, in one of the fastest liners, .according to the position

of the cabin in the ship and the time of year, or from
i|d. to nearly 4J. per mile travelled. The prices have risen

rapidlv during recent years as speed has been increased, and
passengers across the Atlantic appear to be forthcoming in

ever-increasing numbers who are ready to pay them. If

that were not the case such high speeds could never have
been reached. No great improvement of speed is to be

looked for upon the other main lines of ocean traffic, unless

some revolutionary change is made in the mode of pro-

pulsion which will cut down the cost, or a sufficient nuinber
of passengers are found, as in the .Atlantic trade, who will

pay the higher rates it necessit.ites.

I have not done anything this evening towards reducing

the number of the many and difficult unsolved problems
that trouble the mind and tax the skill and judgment of

the shin-designer, but if I have succeeded in conveying
some idea to you of their nature, and of the interdepen-

dence of science and engineering in all wise attempts at

their solution, I shall have accomplished my object.
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VKlXERSlTi AND EDUCATIONAL
INTELLIGENCE.

Liverpool.—Mr. J. Mercpr has been appointed assistant
lecturer in mathematics and Mr. T. E. Gardner assistant
lecturer in organic chemistry.

A lectureship in plant physiology has been established in

Ihe botanical department through the generosity of .Mr.

W. P. Hartley (the donor of the laboratories).

Prof. Ronald Ross has been granted leave of absence for

five months to enable him to report on measures for the

prevention of malaria in Mauritius for the Colonial Office.

Prof. .A. \V. Mayo Robson will deliver the Mitchell

Hcmks Memorial Lecture during the session 1907-8.

At the graduation ceremony held in St. George's Hall on
July 13, ex officio degrees were conferred on several mem-
bers of the staff, including Emeritus Prof. Paul, Dr. E. A.
Browne, Prof. Watkinson, Mr. J. VVemyss Anderson,
.Associate Profs. Aspinall, Brodie, and Bromley Holmes.
The dean of the faculty of science (Prof. Harvey-Gibson)
presented the following for the degree of Doctor of .Science,

honoris causa, viz. :—Prof. A. R. Forsyth, Prof. F. Gotch,
Sir Oliver Lodge, Sir Henrv Roscoe, S'ir William Ramsav,
Sir John Murray, Prof. Ostwald, Prof. Osier, and (in

(ihsenlia) Dr. C. L. A. Laveran. Sir Alexander Kennedy
was presented for the degree of Doctor of Engineering by
Prof. Watkinson.

Mr. Ad.4M Sedgwick, F.R.S., has been elected professor

of zoology and comparative anatomy in the University of

Cambridge in succession to the late Prof. Newton.

Sir DoiGL.AS Fox will deliver the inaugural address of

a nature-study course for women, to be held at the Horti-

cultural College, Swanley, from .Saturday, July 27, to

Saturday, .August 10.

The council of the City and (niilds of t^ondon Institute

has conferred the fellowship of the institute upon Mr.
.Alfred E. Young, chief surveyor of the Federated Malay
States, for his original and valuable work in the trigono-

metrical survey of the Malay .States.

The annual meeting of the Midland Agricultural and
Dairy College will be held on Monday, July 20, at

3.15 p.m., when the report on the year's work will be

presented. Sir John Rolleston will address the meeting
and present the certificates gained during last session.

.At Bedford College for Women (University of London)
the following courses, open free to teachers in secondary

and elementary schools in the county of London, will be

given in the Michaelmas term :

—
" Geology for Teachers of

Physical Geography," by Dr. C. A. Raisin, begin-

ning Wednesday, October 9, 6 p.m. ;
" The Organisation

of Nature-study Courses in London Schools," by Miss

M. R. N. Holmer, beginning Saturday, October 5,

10.30 a.m. Syllabuses of the lectures can be obtained on

application to the principal.

The East London College, which has gradually been

evolved from the educational work connected with the
" People's Palace," has been accorded the position of a

school of the University of London by the Senate of that

body. It has long been felt that there should be a school

of the LIniversity in the eastern half of London ; and for

this position the East London College is admirably suited.

The chemical department, under the charge of Dr. J. T.

Hewitt, has done valuable work. Prof. C. H. Lees,

F.R.S., was recently appointed head of the physics

department, and the laboratories have been re-equipped and

extended, while large grants have been made for the

mechanical and electrical engineering departments by the

Drapers' Company. Much research work has been accom-
plished under the professor of electrical engineering. Prof.

J. T. Morris, and mathematics is showing signs of con-

siderable development at the college.

The need of reform at Oxford is urged in a letter signed

by leading advocates of progressive learning in Wednesday's
Times. It is pointed out that many members of the

Iniversity are of the opinion :—(i) That the constitution

and machinery of Oxford, both legislative and executive,

need revision ; (2) that the relations between the University

and its colleges, both constitutional and financial, require

modification
; (3) that a central direction of our studies is

required enabling the faculties to have the authority
assigned to them in other seats of learning

; (4) that the
studies of the University are themselves too narrow in
scope and that fresh endowments of various branches of
study are necessary, and especially that a greater
encouragement should be given to research, which at
Oxford is probably to a larger extent divorced from teach-
ing than in any other great university. .As attempts at
reform have again and again proved abortive, the
signatories consider that either a fresh commission, or, if

that suffices, legislation by the King in Council, as con-
templated by the last commission, are the only practical
ways cf carrying out the necessary changes.

" The influence of a body of thoroughly competent,
zealous, and conscientious teachers in our public elementary
schools may plainly be an important factor in our national
life," says Sir Robert Morant in his prefatory memorandum
to the new regulations (Cd. 3597) for the training of
teachers and for the examination of students in training
colleges. The general spirit of the regulations is likely to
encourage work which will produce teachers of the right
kind. The time for training is at best short, and it is

important that the essential needs of the future teacher
should receive primary consideration ; the Board rightlv
warns college authorities against undertaking any too
ambitious scheme. Where a university course of work is

permitted to a student training to become an elementarv-
school teacher, the regulations insist that it shall not be
at the sacrifice of some fundamental study or of facilities
for obtaining practice in the art of teaching. Following
the regulations of previous years, the necessity for incul-
cating the scientific method in the teaching of all subjects,
and not confining such attempts to the instruction in
science, is insisted upon. The memorandum admirably
urges also that :

—
" The study of natural objects . .

".

should be so conducted as to encourage accurate observ-
ation and the careful recording of what is seen, with a
view to the growth of an independent habit of thought,
and the furnishing of a well-defined field of knowledge
derived from immediate observation by the scholar." The
necessity for lessons in elementary schools designed to
familiarise children with the chief laws of health is now
recognised by everyone, and great importance is to be
attached by the Board to the education in this subject
received by the student in training. The regulations as a
whole will be read with satisfaction by all who have at
heart the educational welfare of elementary-school children.

I.v the third of the annual Harvard lectures, delivered at
A'ale University last April, Prof. A. Lawrence Lowell, the
lecturer for the year, dealt with the subject of .American
universities. These lectures are the outcome of a fund pro-
vided by an anonymous Harvard graduate. In his lecture,
which is published in Science for June 28, Prof. Lowell
raises many points of wide interest. After directing atten-
tion to the value to civilisation of the great European
universities at the close of the Middle .Ages, he said that
American universities are not only growing larger, but
their influence is extending more widely through the body
politic. In addition to being training pliices for young
men, the universities in the States aim at diffusing learning
directly or indirectly through all strata of society, helping
to bring light to anyone who wants it. It is being more
fully understood, too, that a university should not be
merely a local institution, but one bringing together
students from all parts of the country. As Prof. Lowell
remarked, " should a general custom arise for everv man
to attend exclusively the university in his own neighbour-
hood, it would be a great misfortune to education in

America." Referring to the two classes of universities in

th" United States, Prof. Lowell instituted an interesting

comparison between -State universities and those not sup-
ported by taxation. He comes to a similar conclusion to

that arrived at by President Pritchett in the first bulletin of

th^ Carnegie Foundation, that the most vigorous of the

State universities have been, as a rule, those which have
thrown themselves most completely upon the State and
obtained the smallest fraction of their support from
private benefaction. We commend this experience to

British statesmen in the hope that .American experience of
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Ihd great value to the community of universities endowed
from State funds may lead them to emulate American
praclice in this respect.

The regulations for secondary schools (Cd. 3592) issued

by Ihe Board of Education, to come into force on August i,

niarlc a distinct advance in educational administration.

More elasticity is to be allowed in the Board's dealings

with secondary schools ; more encouragement is to be given

to local initiative and local effort; and certain defective

features in older regulations are removed. 'I'he additional

funds now available for secondary education have made it

possible to abolish the limited four years' course on which

alone grants have been paid hitherto. A uniform grant

will in future be paid on pupils between twelve and

eighteen years of age who are following an approved

curriculum, and, what is of prime importance from the

point of view of the schoolmaster, the term instead of the

year is to be taken as the unit in assessing grants. The
subjects to be studied and the time to be devoted to each

has in the past been prescribed by the Board ; for the

future the head teacher and local authorities are to be

encouraged to submit to the inspector for approval courses

of work designed precisely to suit local needs and con-

ditions. In the payment of grants it is interesting to note

that the Board is prepared in certain cases to augment

the grant due to a school by a further sum towards meeting

expense incurred by the school in respect of approved

educational experiments. There is ground for hope that

this arrangement may hasten the methodical building up

of a science of education. This adoption of the plan fol-

lowed in all other scientific work of basing conclusions

upon experiment and observation should lead to many
improvements, and it is to be hoped that much thought

and the best talent will be devoted to the inauguration of

the age of scientifically arranged experiments in education.

The regulations will, if sympathetically and intelligently

interpreted, greatly improve' English secondary education.

SOCIETIES AND ACADEMIES.
London.

Royal Society, June 6.
—"The Mechanical Effects of

Canal Rays." By A. A. Campbell Swinton. Communi-

cated by Sir William Crockes, F.R.S.

This investigation was undertaken in order to discover

whether the so-called canal rays, which at suitable pres-

sures can be seen streaming through the apertures in a

perforated kathode, backward away from the anode, share

with kathode rays the property of causing small and

light mill-wheels to rotate.

Experiments were conducted with tubes in which there

were a number of perforations in the kathode, so that the

canal rays, after passing through these, impinged on the

vanes of a mill-wheel of screw-propeller form, and also

with other tubes in which there was only a single perfora-

tion in the kathode, and the canal rays acted on the

vanes of a mill-wheel of water-wheel type. In both these

forms of tubes mill-wheels with vanes of mica, as also

with vanes of aluminium, were employed, and in every

case rapid rotation of the mill-wheel occurred at suitable

pressures in the direction corresponding with that of the

canal rays. That this was due to the canal rays was

proved by closing the apertures in the kathodes by means of

aluminium shutters, when rotation could not be produced,

as also bv subjecting the tube to a powerful magnetic field

so as to "deflect to one side all direct or reflected kathode

rays.

Experiments were also made with screw-propeller mill-

wheels mounted in front of the kathode. In this case, when

th= vanes of the mill-wheel were of mica, the rotation

obtained alwavs corresponded with the result being due

to bombardment bv kathode rays proceeding away from the

kathode; whereas, when the vanes were of aluminium,

rotation in the contrary direction invariably took place,

this corresponding with the effect Jjeing due to canal rays

proceeding towards the kathode.

It was further ascertained by means of two^ thermo-

junctions of Constantan copper—one on each side of a

mica vane, arranged so as to oppose their E.M.F.'s, and

connected to a mirror galvanometer—that under canal-ray
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bombardment the two sides of a mica vane may acquire
differences of temperature amounting to as much as
2oo° F. It is suggested that the heat insulating pro-
perties of mica and the high thermal conductivity of
aluminium have probably an important bearing on the
divergent results obtained with these two materials, as
mentioned above.

Physical Society, June 28.— Prof. W. E. Ayrton, F.R.S.,
past-president, in the chair.—Experiments on the produc-
tion of sand ripples on the sea shore : Mrs. Ayrton. Th(
sand-ripples of the sea-shore, although parallel to the linr

of the breakers, are not produced by their edges, but
entirely under water. The long see-saw motion of the

water produces the ripples, as was observed in 1882 by Mr.
A. Hunt. To show this, a glass trough, in which was
level sand, covered with a foot of water, was pushed to and
fro on rollers. This motion set the water oscillating, and
soon small ridges were seen in the sand, at nearly equal

distances from one another, growing larger as the oscilla-

tion continued. By deduction from the shape of certain

sand vortices, it appears that every ridge in otherwise

smooth sand must produce two other ridges, one on either

side of the first, and that these two give rise to two other

ripples, until the whole becomes ripple-marked. Experi-

ments were shown to demonstrate this fact. To show that

the vortices generated by the original ripple swept out

those succeeding, an artificial barrier was put across the

trough to increase the size of the vortices, a handful of

moist black pepper was thrown in, and the water oscillated.

Immediately the actual process by which the water started

and built up the ripples was shown. The way was illus-

trated in which the ripples on the sea-shore could be

imitated, even when the water ran in one direction alone,

if only the sand were sloped so that the water ran up it,

and if, by means of a paddle, a series of waves were sent

along the water in the direction in which it was running.

The whole of the sandy shore is ripple-marked when the

tide is high, hut the waves at the edge of the retreating

tide wipe out the ripples except where there is a pool, so

that the water is left over the ripples until after the sea

has retired. -The greatest depth at which ripple-mark can

be formed at the bottom of the sea depends on the violence

of the motion of the water. At depths of 60 feet or 70 feet

th':; sand is said to have been found ripple-marked. If the

depth of a vessel is large compared with its cross-section, a

depth of water can be found beneath which no sand-ripples

can be formed. On sprinkling a little sand in the water

in a small trough, and rocking it to and fro, the sand was

seen to assemble quickly in a straight line across its

middle. Watching these grains, it was noticed that the

result arose from every swing carrying each grain on one

side of the centre nearer to the middle than the next swing

carried it awav again. Each ripple as a whole tends to

move towards the middle of the trough. In troughs, the

water was kept oscillating so as to form a stationary wave

twice the length of the trough, and the place where the

heap of sand was formed was where the level of the water

changed least, and its horizontal velocity was the greatest.

Referring to the Goodwin Sands, Mrs. .Ayrton said she

found it impossible to avoid recognising the resemblance

between the hillocks and hollows of these sands and those

made in her glass troughs, and it seemed possible that they

were also produced by stationary waves.

Cambridge.

Philosophical Society, May 20.--Dr. Hobson, presi-

dent, in the chair.—Exhibition of photomicrographs of

wood-sections made by Mr. J. .\. Weale : E. R. Burdon.

—Parasitic trees of southern India : C. A. Barber. The
sandal tree, Santalum album, was discussed ; although a

large tree with abundant foliage and thick stem, it is

dependent for its water and mineral salts on the roots of

other plants. The disease called locally "spike" was
illustrated by a series of lantern-slides. Four genera of

Olacacea;, Olax, Ximenia, Opilia, and Cansjera, large

green climbers or shrubs, are now known to be parasitic

like the sandal. The arrangement of the subgroups of the

Olacaces has been unsatisfactory for a long time. The
study of the haustoria endorses the arrangement proposed

by Van Tieghcm whereby the Opiliere are transferred to

near the Santalaceas. Special attention was directed to the
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presence of a complicated gland in the haustcrla of

Santalum album not hitherto described in any root-parasite.

The gland is present In most, if not all, of the haustoria

dealt with. Diagrams were shown of the haustoria of

Thesiiim Wightianum, Bucklcya Ouadriala from Japan,
Osyris arborea, Cansjera Rhccdii, Xitneuia amcricana,
Olax scaiidens, and Opilia amentacea.—Physiology of

plants in the tropics : A. M. Smith. (o) The internal

temperature of leaves under tropical insolation. In still

air, with black bulb vacuum thermometer at from 55° C.

to 62° C, the air temperature in the shade being from
25° C. to 28° C, and the humidity about 70 per cent.,

leaves, whether thick and fleshy, or thinner and coriaceous,

or thin and pliable, when placed normal to the sun's rays

reach a temperature of 15° C. above that of the surrounding
air, it temperature often considered injurious to the func-

tions carried on in the leaf. In the shade the internal

temperature varies from i°-5 below to 4° above that of the

.surrounding air. Breezes reduced the temperature in the

sun by amounts varying from 2° C. to 10° C. An attempt
was made to estimate the magnitude cooling due to

transpiration. Two leaves with stomata outwards were
consistently lower in temperature than two with their

stomatal surfaces facing each other. The difference was on
an average 2°-5 C. Investigations into leaves with red or

red-brown colouring matters showed that the red pigment
raised the internal temperature of the leaf from 2° C. to

4° C. above that of similar leaves which were white or
nearly so. (b) Periodicity of growth in Ceylon. * Monthly
observations showed that there was the largest amount of

young growth in February, the driest month of the year.

The theory is suggested that only then is there sufficient

transpiration to supply the necessary mineral food for

rapid growth, (c) Respiration of Hydrilla verticillata, a

tropical water-weed. Values for the respiration from 7° C.
to 50° C. were obtained. These when plotted produce a

curve which shows increase of respiration with tempera-
ture according to the van 't Hoff rule, the coefficient for

an increase of 10° C. being 2-2. The values go on in-

creasing up to the death-point of the plant.—Notes on the
parasitism of Botrytis : F. T. Brooks. The conidia of

Bolrytis are unable to infect healthy green leaves, whereas
if a young mycelium, nourished saprophvtically, is placed
upon a normal leaf of such a plant as lettuce, infection

rapidly spreads. Experiments have been undertaken to

ascertain whether the conidia can cause the infection of

weakened plants. Lettuce plants were grown in sterilised

sand, watered from time to time with mineral solutions.

After these plants had been growing six weeks the conidia
had no power of infecting them. By tearing healthy green
leaves of lettuce plants direct infection is caused by placing
the spores upon the torn portion. The conidia are able
also to infect leaves just beginning to turn yellow.—

A

representation of the exponential function as an infinite

product : G. B. Mathews.—Some theorems on integral

equations : H. Bateman.—The theory of the rotation of
the plane of polarisation by solutions : Prof. Thomson.

Edineui^gh.

Royal Society, June 10.—Dr. Robert Munro, vice-nresi-

dent, in the chair.—A contribution to the craniology of

the natives of Borneo, the Malays, the natives of Formosa,
and the Tibetans : Sir William Turner. The paper con-
tained a full discussion of the characters of the skulls of

the various peoples and races inhabiting the regions named
;

and one fact of gi^neral significance was the prevalence
of the dolichocephalic type in the people of the interior

of Borneo, Sumatra, Formosa, and the Philippines, and
in the inhabitants of eastern Tibet, while the bracfivcephalic
skull was characteristic of the sea-board peoples.—The
histology of the Ephedrea?, with special reference to the

value of histology for systematic purposes : R. J. D.
Graham. The primary structures of sixteen species or
varieties were examined. The outer walls of the
epidermal cells have a middle stratum containing crystals

of calcium oxalate. Certain papillose epidermal cells act

as ocelli, giving the light-spot and image described by
Haberlandt for leaves. The cortex is differentiated into

an outer palisade and inner lacunar chlorenchyma. The
stcreon system is built on a girder principle, the outer
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flanges of each girder hypodermal, the inner pericyclic.

Tannin sacs occur in the pith and cortex. The stelar

system resembles somewhat that of Equisetse, but differs

in each leaf having two bundles which extend through
two stem internodes. The characters which the author
regarded as of use in determining subgeneric groups and
in distinguishing varieties were the stereon distribution

and degree of development, the distribution of the tannin

sacs, and partially the character of the stelar system taken
at a given level (the second internode below the apical

bud).—The variation of Young's modulus under an electric

current : H. Walker. Wires of steel, iron, platinum, and
copper were heated by an electric current of gradually

increasing and decreiising strength, and corresponding
measurements of Young's modulus made. In steel, iron,

and copper there was a decrease in the modulus for weak
currents, then an increase to a maximum as the current
increased and the temperature rose, finally falling off again
as higher temperatures were reached. The return for de-

creasing currents followed a somewhat similar course, but
not coincident with the course of the change during the

increasing current. In the case of platinum, there was no
initial decrease of the modulus for weak currents.

June 17.—Prof. A. Gray, F.R..S., vice-president, in the

chair.—At the request of the council. Baron Kikuchi gave
an address on Japanese national development, more
especially with reference to education. The main purpose
of the address was to show that the Japanese national

spirit, which consisted of intense love of country and rever-

ence for the Imperial house, had remained intact through
the long centuries of change and growth, largely influenced

as these had been by Chinese literature and philosophy,
Indian religion, and in later days by Western learning.

June 24.—Dr. R. H. Traquair, F.R.S., in the chair.

—

The evolution of the eyebrow region of the forehead, with
special reference to the significance of its excessive develop-
ment in the Neanderthal race : Prof. D. J. Cunningham.
The usual types of supra-orbital arch in recent man are
what are seen in the baboon. The Neanderthal type, which
approximates to that of the anthropoid apes, is also to be
found, but rarely in a highly developed state, in individual

members of certain r.ices such as the Aboriginal
Australians and New Guineans, and the Maories. These
facts, which have an important bearing on Schwalbe's
recent theories, were fullv demonstrated from specimens bv
means of ordinary photographs and Rontgen-ray photo-

graphs.—The origin of the amniotic and allantoic fluids :

Prof. D. Noel Paton and Dr. B. P. Watson. Anatomical,
pathological, and experimental evidence was brought for-

ward in support of the view that both fluids are derived

from the foetus and not from the maternal blood vessels,

and as a result of an extensive series of chemical examin-
ation of the fluids it was concluded that they are both
derived from the facial kidneys.—The application of a

differential densimeter to the study of some Mediterranean
waters : J. J. Manley. The instrument is an adaptation
of Hare's hydrostatic method for comparing the densities

of two liquids, and was found to be capable of great
accuracy. A series of results showed the effects of

variation of temperature upon the relative densities of

normal sea water.—The electric conductivity and angles

of minimum deviation of ninety samples of sea water, and
a comparison of these with the salinity and density : Prof.

E. G. Hill. The purpose of the comparison was to see

if these physical properties could be used for measuring
the salinity and density. The conclusion was that, though
the physical properties were not exact measures of the

chlorine in sea waters, the differences between the values

for chlorine calculated from the physical constants and
that measured by titration were so small that for purposes
of oceanography it may be assumed that the values are

identical.

July 2.—Prof. Crum Brown, F.R.S., in the chair.

—

Address on the work at the solar observatory, Kodaikdnal,
S. India : Prof. C. Michie Smith. The address began
with a discussion of the conditions which must be fulfilled

by a good solar observatory, and of the practical diflicul-

ties in the way of realising these conditions. Kodaikrlnal,
from its steady climatic conditions and its elevation, was
probably on the whole as well fitted for this kind of work
as any other single observatory. In some years there was
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sunshine for 346 days out of ihe year. The general
arranfjenients of the observatory were described, but
especially the methods for conducting solar research. A
series of spectroheliograms showing the distribution of

calcium vapour in the sun's atmosphere was exhibited;
also photographs of the sun's disc and of the marginal
prominences. .Some interesting questions were touched
upon as to the interpretation of certain m.irlcings in the

spectroheliograms.

Dublin.

Royal Dublin Society, June 18.—Dr. T. II Pollok in the
chair.—Injurious insects and other animals observed in

Ireland during the year 1900: I'rof. G. II. Carpenter.
In addition to records of well-known orchard .md forest

pests, this paper gives an account of damage to barley
by maggots of the small fly Elacliyl>lera cornuta, and
to young cabbage plants by grubs of the beetle I'sylliodes

clirysoccjthala.—The densities and specific heats of some
alloys of iron : \V. Brown. The author has investigated
the change in the densities and specific heats of about
fifty different specimens of iron alloyed with various per-
centages of carbon, manganese, nickel, tungsten, silicon,

copper, chromium, cobalt, and aluminium. The more
important results are graphed, and the effect of adding
1 per cent, of an clement to iron estimated.

—

A simple
and rapid method of determining the rate of absorption of
oxygen by polluted waters : Dr. W. E. Adeney.

Pauls.

Academy of Sciences, July 16.—M. A. Chauveau in the
chair.—The structural stability of ethylene o.\ide : Louis
Henry.—How far it is possible to justify the use of the
arithmetic mean in calculations on the results of observ-
ations : (;iovanni Schiaparelli A report on the scientific
mission to the gardens and j)ulilic zoological establishments
of the United Kingdom, Hilgium, and Holland : Gustave
Loisel.—The method of M. I.oewy for the study of divided
circles : .MM. Gonnessiat and Drayet. Results show
that it would be a mistake to limit the use of the division
to entire degrees, leaving the remainder to a siinple inter-
pretation ; this would involve, even in the mean of six

microscope readings, errors of more than o".2.—The
surfaces generated by a circular helix : M. Barre.—Re-
marks on the theorem of Jensen : C. Caratheodory and
I.. Fejer.

—

A fundamental problem in tlie theory of
elasticity ; A. Korn.—The difference of polenlial in an arc
running continuously between metallic electrodes : C. K.
Guye and L. Zebrikoff.—The influence of pressure on the
absorption spectra of gases : A. Dufoiir. Some rays re-
main of the same wave-length under increased pressure

;

others are displaced in the spectrum towards the red,
according as the pressure is increased. All sensible rays
under pressure show the Zeeman effect to a very feeble
exti'Ot.—Synchronising in multiple reflections : Henri
Abraham.—The valency of the molecule in salt solutions
deduced from the dispersive properties of the solution and
the theory of electrons : C. Cheneveau The origin of
series spectra : W. Ritz.—The scale of molecular weights
of gases : Daniel Berthelot. The table of molecular
weights defined by the densities of gases onlv represents
a system of numbers, and must be fixed by relation to a
gas of reference.—Some new characteristic constants of
oils : F,. Louise and E. Sauvagre. Observation of the
miscibility with acetone gives rapid determining character-
istics for many oils.—The hydrolysis of iron perchloride :

Ci. Malfttano and L. Michel. '

It is probable that the
hypotheiic.d j)roducls I-"eCl„(OH) and FcCl(OH), exist,
while Fe(OH), can only exist temporarily in solution.

—

The production of high temperatures in laboratory re-
search : C. Chabri^.—The analysis of selenium hexa-
fluoride : Paul Lebeau.—Ethyl hexahydrobenzovlacetate :

A. Wahl and A. Meyer.—The action of diazo-chiorides on
7-chloro-aceto-,icetic esters : G. Favrei.—Triphenylcarbinol.
'I lie .nrlion of malonic and cyanacetic acids ; R. Fosse.

—

The oxid.ition of oxyhicmoglobin : 1. Szreter.

—

A contri-
bution to the study of the brandies of Charentes : E.
Kayser and A. Demoton.—The neo-volcanic formations
anterior (u the Miocene in the north-west of Sardaigne :

M. Deprat. The first eruptions were characterised by the
emission of rhyoliles, but the gre.-iter part of the region

is marked by the presence of the less acid trachytes and
andesites.—.\n investigation on the foreign fats in lard :

Alexandre Leys. The fraudulent addition of oil to

genuine lard only changes the melting point, without n-
ducing the specific gravity.—The separation of odorou-
principles in plants : Eug. Charabot and G. Laloue.-
.Some new observations on the Carboniferous earths of lli'

.Sahara : G. I?. -M. Fiamand.—Some experiments madi
with radium bromide : A. Jost.

Ni;w .Sooth Walks.

Royal Society, May i.— Prof. T. 1'. Anderson Stuart,
president, in the chair.—Presidential address : Prof. T. P.
Anderson Stuart. I he address reviewed matters chicfl)

connected with medical questions. The true value of thi-

Danysz rabbit experiments was set out, showing that, even
if successful to Ihe fullest possible extent, this method of

coping with the pest could never be more than au.\lliary

to the methods already known and in use. The Danysz
rat-virus, and its complete failure under the most favourable
conditions, in New South Wales, was next described, and
the question asked— if this virus has been such a failure,

what grounds have wc for expecting a better result with
the rabbit-virus? The bubonic plague was referred to in

connection with the recent report of the Indian Plague
Commission, and the apathy of the people in Sydney as

regards the destruction of rats was condemned. In connec-
tion wijh the death of Schaudinn, the discoverer of the

Spirochuila pallida, the long-sought virus of syphilis, the

most successful experience of an entirely free and unre-

stricted treatment of female patients suffering from con-

tagious diseases in .Sydney was described. Reference was
now made to the opsonin treatment, and to its introduction

in Sydney at the Royal Prince .-Xlfred Hospital. The move-
ment for establishing a school of tropical medicine in

Australia was fully discussed and commended.
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ZOOLOGY AS AN EXPERIMENTAL SCIENCE.
Experimental Zoology. By Prof. Thomas Hunt

Mortjan. Pp. xii + 454; illustrated. (New York:
The -Macmillan Company; London: Macmillan and

Co., Ltd., 1907.) Price u.v. net.

THLS welcome book may be rejjarded as a landmark,

-ince it vindicates the position of zoology as an

experimental science. It is the modern successor of

.Semper's famous " .\ninial Life," and it has had its

forerunners in various smaller books, such as De
Varigny's "Experimental Evolution." But it is, we
believe, the first scholarly and critical review of a

' large part of the enormous mass of experimental

investigations which have been a feature of zoological

science during the last fifteen years. Thus it gives

the student a comprehensive and orderly survey (with

well-selected bibliography) of a widely-scattered scien-

tific literature; it enables him rapidly to bring himself

up to date as regards experiments on the influence of

environment, on hybridising, on inbreeding, on the con-

ditions of growth and reproduction, on the determin-

ation of ;ex, and so on ; and the data are presented in

a manner so critical and stimulating that the book is

bound to have a great influence in promoting experi-

mental research, which is likely to be prominent in

zoological laboratories for centuries to come. For

" while the historical study of zoology must always

remain .a legitimate field for activity, as human history

has been a time-honoured study, there can be little

doubt that the more promising and searching method
of zoological study in the future will be found in

experiment."

To have furthered this movement is sure to be the

reward of Prof. Morgan's book, which is at once a

careful balance-sheet of past results and an incentive

to add to them. The author has made all zoologists

his debtors, for the work is uncommonly well done.

It is an interesting sign of the times that the author

is " professor of experimental zoology " in one of the

leading universities of the world.

The author's general point of view is thus indi-

cated :
—

" The branches of biology that have made most
extensive use of the experimental method are physi-

ologv, bacteriologv, and physiological chemistry.

The zoologist and the embryologist have also to deal

with phvsiological problems, and already the begin-

ning of important experimental work has been carried

out in this field; but the most distinctive problem of

zoolofiical work is the change in form that animals
undergo, both in the course of their development from
the egg (embryology) atid in their development in

time (evolution)."

It is to an examination of the experimental study of

these changes in form thai the book is mainly de-

voted.

" Experimental morphology would perhaps nearly

indicate the field to be examined; but since the line

between experimental physiology and experimental

morphology is often hard to draw, and since I shall

not hesitate at times to enter upon the physiological

side of manv problem', I have chosen the somewhat
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broader title of Experimental Zoology to include the
subjects to be treated."

The principal topics discussed fall under six head-
ings :—evolution, growth, grafting, the influence of

the environment on the life-cycle, the determination of

sex, and the secondary sexual characters; and if

there are any zoologists who have not been following

the recent development of experimental work, they will

be amazed at the amount of profoundly interesting

work that has already been done. New vistas are being

opened out on all sides, and zoology is entering upon
a fresh and most promising phase. It should be noted,

too. (hat Prof. Morgan tells his tale in a style so

lucid and graphic that even the uninitiated cannot fail

to follow what is certainly one of the most fascinating

zoological books ever published.

The main theme of the book is " the central problem

of morphology—the causes of ihe changes in form, or

at least the determination of the conditions under

which changes in form occur." It must be noted,

however, as the author is well aware, that the title

" Experimental Zoology " is much wider than the

contents of the book. He has deliberately refrained

from discussing, (a) recent experimental work on the

psychical aspects of vital phenomena as dealt with

in recent works by Loeb, Lloyd Morgan, Jennings,

Bethe, and others ; (6) the study of regeneration (to

which he devotcj a previous excellent treatise); and

(c) experimental embryology, which has also received

comprehensive treatment in more than one recent

volume. The exclusion of the last-named department

is especially regrettable, though it is ungracious to say

so. For, after all, the central problem of morphology

is not so much concerned with the environnienlal

production of modifications, or with the Mendelian

phenomena of inheritance, or with the determination

of sex, but with morphogenesis. Thus a treatise on

experimental zoology which refrains from a thorough-

going discussion of the fundamental researches of men
like Roux and Wilson, Driesch and Herbst, illustrates

what the experimentalists have called "autotomy."

Let us hope that in subsequent editions the missing

parts—absolutely necessary to completeness—may be

regenerated. The author's competence to secure this

is well known. Of course, a book should always be

received with due consideration of the author's aim
and prescribed limits, and what we have ventured to

say is in no sense intended as criticism, but we may
further remark that under the title of " Experimental

Zoology " we may justly include not only experiments

bearing on morphogenesis (individual and racial), but

also those which enable us better to understand the

daily life of the fully formed creature. Much of the

work that has been done in comparative physiology

and psychology is definitely experimental, and just as

essential to an all-round outlook as the work of

Mendel and de Vries.

It is of course impossible to give a summary of

the author's conclusions, but we may give two or

three samples.

" The experimental evidence in favour of the inherit-

ance of acquired characters is unsatisfactory." " Used
with discretion Mendel's law may still unlock many

P
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problems, but if attempts are made to force it to inter-

pret fases that do not bclonjj to its proper field of

action, especially in regard to dissociation in the germ-
cells, harm rather than good may temporarily result."
" It seems arbitrary to speak of unit characters as
immutable and quite unnecessary to make this idea

a cardinal point of the mutation theory." "On the
mutation theory selection destroys species; it does
not originate them." "Admitting that all eggs and
all sperm carry the material basis that can produce
both the male and female, the two conditions being
mutually exckisive when development occurs, the
immediate problem of sex determination resolves itself

into a study of the conditions that in each species regu-
late the development of one or the other sex. It seems
not improbable that this regulation is different in

different species, and that, therefore, it is futile to

search for any principle of sex determination that is

universal for all species with separate sexes; for while
the fundamental internal change that stands for the

malci or the female condition may be the same in all

unisexual forms, the factor that determines which of

the alternate states is realised mav be very different

in different species."

We may be allowed to compliment the author on his

highly successful execution of an arduous task; his

workmanship is marked by carefulness, lucidity, and

impartiality, by the salt of good-tempered criticism,

and by a stimulating suggestion throughout that the

whole business of experimental zoology is only begin-

ning. J. A. T.

BOOKS ON PATENT LAW.

(1) The Inventors' Guide to Patent Law and the New
Practice. By J. Roberts. Pp. viii + 109. (London:

John Murray, 1006.) Price li. net.

(2) Notes on the New Practice at the Patent Office.

By J. Roberts. Pp. 32. (London : Eyre and .Spot-

tiswoode, Ltd., n.d.) Price i.'j.

(i) ' I 'HIS book is intended to give inventors an ex-

J- planation of the law and rules relating to the

grant of patents in the L'nited Kingdom, and inform-

ation as to the proper manner of protecting inventions.

The book is to a great extent an abstract from the

larger book of Mr. Roberts, and, as a guide to the

student of patent law, should be extremely useful.

In addition to the parts of the book dealing directly

with the Patent law, information is given specially

for the use of an inventor who is in possession of an

invention which he considers it desirable to protect;

but the ordinary inventor, even with this book in his

hand, would meet with considerable difficulty in draft-

ing his specification in the best manner. It is fre-

quently noticed that inventors themselves are quite

unable to appreciate and describe what is the real

point of their invention ; and this difficulty cannot be

met by any guide-book. The various matters dealt

with in the book comprise practically the whole of the

Patent Law, and the questions of the application for a

patent, and procedure at the Patent Office, as well as

proceedings for infringement, and other proceedings,

on a patent already granted, are all referred to, and
references given to other works in which fuller in-

formation is contained.

It is, of course, impossible in such a small space

—

about one hundred pages—to give any full account of
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the Patent Law, and Mr. Roberts has perhaps given

as much information as possible in the space at his

disposal. The reader, however, will have to refer to

the larger works to get any clear ideas on the different

points dealt with. It is impossible, for instance, to

explain the difference between patentable and non-

patentable inventions in a few pages. Every parti-

cular case must be judged on its own merits, and re-

ference to a few cases is of little or no use on the

question of sufficiency of invention.

-At the end of the book, the Patents Act, 1902, is

fully set out, together with the rules made under the

Act. An index is given which appears to be fairly

complete.

(2) This publication deals shortly with the alter-

ations in the Patent Law introduced ty the Patents'

Act of 1902, and the rules made under that Act. The
effect of the new provisions is given very clearly, and
certain controversial points arising on the construc-

tion of the -Act and the rules are very fully dealt with.

.\mong these may be mentioned the question of post-

dating the specification, which is the subject of Rule 5
of J905. This rule gives the comptroller power to

post-date the application, and this power, if used

against the applicant, is no doubt outside the scope

of the .Act of iqo2. There is, however, little reason to

suppose that the rule will be exercised by the comp-

troller to the prejudice of an applicant, and in practice

the applicant may find the power of the comptroller to

post-date extrem.ely convenient in cases where he is

unable to meet the Patent Office objections within the

prescribed time.

.Another point very fully dealt with is the question

of the meaning to be given to the words " in part

described " in Section i of the Act of 1902. The
author suggests that these words should be narrowly

read, and that the words " partly described " should

me^n that part of the invention as claimed by the

applicant has already been described, so that one

claim at least includes what is old. This is a reason-

able construction, and is practically that adopted by

the Office under the new practice.

The author also deals with the question of the

compulsory insertion of references at the instance of

the comptroller, and the form in which the reference

is to be inserted. In the Act of 1902 there is an

ambiguity as to whether the comptroller should have

power to settle the form of the reference or whether

he could decide only what specifications should be

referred to. The view taken by the Patent Office is

that they are entitled to settle the form, but the author

does not consider they are justified in this interpret-

ation. The official view, however, does not really

cause any hardship to the patentee, as if there is really

an invention the specification can be quite well drafted

in such a way that all necessity for the compulsory

reference is avoided, and the officials at the Patent

Office always give great facilities for amendment to

define the invention more clearly, if there is any inven-

tion of any sort contained in the application.

Mr. Roberts's notes give a very clear idea of the

changes introduced in the Patent Law by the new Act

and rules.
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OUR BOOK SHELF.
The Etftcicnt Life. By Dr. Luther H. Gulick. Pp. xvi

+ 195; illustrated. (London : W. Heinemann, 1907.)

Price 3.V. 6d. net.
|

The " Efficient Life " is a useful addition to our

stock of knowledge of how to maintain health and
viofour under the conditions of the present-day manner
of livinij. Man has become in civilised countries

mostlv a dweller in cities during the past fifty years,

and even the small portion of human beings who follow

a country life is tinged by the customs and ways of

the citv.

'

Dr. Gulick applies himself to telling us how to

counteract the deteriorating effects of (town) life, and
he has executed his task well. It is an artificial life

we lead, and the means of ameliorating its evils must
necessarily be by artificial devices. Following the

chase and tilling the soil were the natural avocations

of man, but these natural means of physical develop-

ment cannot be followed by the majority nowadays,

and we have to be content with bodily exercises,

breathing exercises, games, and such substitutes as

we can devise to make up for nature's plan. That
we are to succeed is another question, but if we are

it is bv following the ideals and methods Dr. Gulick

has set before us. In " The Efficient Life " the author

deals with almost every phase of our daily round of

life. Food, drink, fatigue, sleep, exercise, baths, and
general physiological states are dealt with in an at-

tractive and masterly style which everyone can under-

stand and no one can studv without benefit.

Although by neither proverbial quotations nor by

lectures can we gain health, yet, by dint of persist-

ence in teaching the public by means of these, great

good mav come; and in time the thoughts they give

rise to come to be. imperceptibly perhaps, part and
parcel of our daily life. In this way a better percep-

tion of how to counteract the deteriorating effects of

the modern manners of living may be attained, and

with such efficient guides before us as the one given

by Dr. ("rulick, the end m;iv be hoped to be attained,

gradually, perhaps, yet none the less surely.

Flowers of the Field. By the Rev. C. A. Johns. Re,

vised and edited by C. Elliott. Pp. xx + 3i6.

(London: G. Routl'edge and Sons, Ltd., 1907.)

Price 75. 6d. net.

Judging bv the useful purpose it has served in the past,

Johns's " Flowers of the Field " may almost be re-

garded as a " classic," and now it shares with the

classics the fate of being produced in two versions.

The opinion is often expressed that the editions bear-

ing a date antecedent to 1899 were excellently adapted

to the use of amateur collectors of flowers, but the

publishers, considering it advisable to bring the book
up to date, remodelled it at the same time. In the

version now before us, Mr. Elliott claims that the old

form is maintained except for revision, the augment-
ation of descriptions and the addition of new coloured

plates. It is evident that the text has been subjected

to considerable revision, especially in the matter of re-

arranging the species of some of the larger genera, but

there are other places where emendations were re-

quired, such as assigning Paris to the Trilliacese and
.\corus to the Orontiaceae, retaining the genera
.Apargia and Fedia, and the binomial Lactnca alpina.

Where the present edition differs from, and falls short

of the original work is in the size and number of the

cuts, and the elimination of guiding headlines under
the large genera. The coloured plates are good repro-

ductions, but in many instances the drawings are

scrappy and attenuated. .\n apparently unimportant
and yet important change is the increase in size and
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bulk of the volume. While recognising that Mr. Elliott

has made changes for the better in the text, mistakes

such as "aureole," " Hiberna," "paralias," are not

infrequent. It is probable that the botanist who pos-

sesses an old edition of the book will be satisfied with

his antique.

Cyclopedia of American Agriculture. Edited by L. H.
Bailey. In four volumes. Vol. I. : Farms. Pp.

6i.Sj-'xviii. (New York: The Macmillan Company;
London: Macmillan and Co., Ltd., 1907.) Price

2 IS. net.

Cyclopedias seem to be coming into fashion again

;

Morton's " Cyclopedia of Agriculture " was one of

the best books dealing with the old high farming of

the middle of the last century, but it has found no
successor, though we understand one is under pre-

paration at the present time, and now we receive the

first instalment of a monumental work from America.

The book opens with a description of the various dis-

tricts into which the continent may be divided, the

cotton .Slates, the corn-belt .States, the arid States,

itc. , each section being contributed by a writer spe-

cially acquainted with the locality in question. Then
follows an exceedingly interesting and valuable chapter

on planning, stocking, and equipment of various types

of farm, with a discussion of the capital required in

each case. Other sections of this chapter deal with

water supply, farm buildings, and machinery, this

latter an article that would be of service to the English

farmer. Further chapters treat of soils and fertilisers,

and are of a more ordinary text-book type, as again is

the last chapter dealing with the atmosphere. This,

indeed, is too much a general essay on meteorology,

and not at all of a character to draw the farmer to a

more intelligent personal study of the weather and
the torecasting which is within his own power.

The book is profusely illustrated with wood-cuts and
process blocks, but while many of the photographs

are of interest and are necessary to develop the text,

a great many seem to have been inserted on the

general encyclopedia principle of stick a picture in

wherever you can, however diagrammatic and
irrelevant it may be. Indeed, we are at times

reminded of the delicious illustrations to " Wisdom
while you wait." While we cannot recommend this

cyclopedia to the English farmer, so different is the

agriculture of the two countries, it should find its

place on the shelves of the teacher, who can obtain

from it a good many hints and suggestions for appli-

cation on this side.

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.]

Root Action and Bacteria.

The experiments mentioned by Mr. F. Fletcher in

Nature of July 18 (p. 270) bear only on the functioning

of roots once they have come into activity, not on their

passage from the dormant to the active condition.

The probable analogy between the bursting of a dormant
root-bud and the germination of a seed has led me to

invcstigatr; the latter, and some of the results already

obtained tally exactly with those obtained with tre'?s.

Seeds of Lolium perenne, sterilised by carbon disulphide,

were planted in soil or sand which had been previously

treated in various ways ; the water-contents of the medium
were the same in every case, and re-inoculation from the

air was prevented. All the experiments were made in
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duplicate, and all the duplicates were remarkably con-

cordant. The results were, that seeds in unheaiea earth

began to germinate on the ninth day, the total germin-

ation being 65 per cent. ; in earth heated to 250°, 150°,

95°, and 80°, no germination has occurred yet, although

twenty-two days have now elapsed, while in the case of

earth "heated to onlv do", germination did not occur until

the eighteenth day', and the total germination is only

30 per cent.

Dr. Russell mentioned that in his experiments he had

not noticed anv retardation to be produced by the sterilisa-

tion of the soi'l ; but in his experiments, as well as in my
own with apple trees, no steps were taken to guard against

re-inoculation from the air, and such re-inoculation would

be very easy in the case of seeds just below the surface

of the soil. Another explanation may be that we have

not used siinilar seeds ; and from some experiments with

mustard, now in progress, it is evident that different seeds

behave differently, though the difference may be due to

the imperfect sterilisation of the seeds themselves in some

cases. Dr. Russell has been good enough to examine

my experiments whilst in progress, and I »believe that

he is satisfied with the results so far as they go at

present.

There is not sufficient evidence yet to show whether

the bacterial action is a direct one on the seeds, or whether

it is an indirect one, as Dr. liiissell suggosled. modifving

some chemical change produced in the soil by heating.

The very low temperature (60°) which suffices to affect the

germination tells against the view that chemical change

is one of the governing factors, as also does the fact that

the results obtained with sand are similar to those obtained

with earth. On the other hand, it was found that with

soil which had been heated lo 150°, and then re-

inoculated, germination was much retarded, and was very

feeble, this pointing to soine chemical change which was

not counteracted at once by the re-inoculation.

The view that plants in' growing charge the soil with

something which is toxic to other plants was put forward

a year or two ago by Dr. Whitney, but the evidence

adduced for it seems to have been very inconclusive ;
the

details of Mr. Fletcher's results in (his direction will,

therefore, be expected with considerable interest.
_
We

have, during the last three years, been endeavouring to

ascertain whether any action of this sort can account for

the effect of grass on trees, trees having been grown in

earth or sand in pots and watered with leachings from

earth or sand in which grass was growing. The results,

however, have been entirely negative.

Spencer Pickering.

cladocera—as well as vast numbers of rotifers, while the

smaller organisms form the food supply of the fish, which

occur in astonishing abundance, .'\lthough the tow-nettings

usually afforded a plentiful supply of the smaller animals,

they contained relatively little in the way of phyto-plankton.

Alga; were collected from the rocks and stones and the

submerged stems of plants, while the larger representatives

of the flora were also collected.

The fish were for the most part obtained from the native

fishermen, and while some thirteen different species were
brought home, the overwhelming majority of those taken

belong 10 two species of the genus Tilapia. .'\ large speci-

men of the Nile perch {Lales niloiinis) was examined,

which measured 120 cin. and weighed 54 lb. Only a few
species of mollusca were found, with but a single lamelli-

branch amongst them, while the worms are represented

by certain small oligochaetes. The collection contains a

polyzoan with circular lophophore, while among the

hydrozoa, Cordylophora is found growing abundantly.

Perhaps the most interesting discovery is that of a medusa,
and the hvdroid form with which it is associated. W'hile

the water of the lake is now slightly brackish, there is

evidence that it was perfectly fresh even in historic times,

I

so that the existence of this form here is rendered more
! than ever remarkable. It is a typical anthomedusan. and

finds its nearest ally in the marine genus Sarsia. There
arc several animal groups apparently unrepresented in the

Birket el Qurun which we might well expect to find, since

they are common in the Nile, with which the lake is in

direct communication. Such are the crabs, prawns, and
sponges, of which no specimens were procured. Similarly

we obtained no examples of argulidae, leeches, or turbel-

laria.

In addition to the actual collecting, certain physical

observations were made. The seiche alterations in water-

level appear to be very slight, as is only natural where
the greatest depth is but four or five fathoms. .\ number
of readings of the water temperature were taken which
prove unexpectedly interesting. The temperatures recorded

show a maximum of q^^-z in very shallow water close to

shore about 2.0 p.m., and a minimum of 54°8 as a surface

leading in the early morning. The difference between the

surface temperature and that of the water below may also

be very considerable, as was shown in one case by a differ-

ence of 8°.8 between the reading at a fathom and that at

the .surface. All these figures are doubtless explained by
the shallowness of the lake and the extremes of heat and
cold' to which it is often exposed.

W. A. CiNNiNGTON, Christ's College, Cambridge.
C. L. BouLENGER, King's College, Cambridge.

Biological Expedition to the Birket el Qurun.

The lake in the Fayum province of Egypt known as

the Birket el Qurun has a very unique interest as the

remains of the historic Lake Moeris, which was used as

an artificial regulator of the Nile floods by the monarchs
of the twelfth dynasty. During the last few years a good

deal of attention has been paid to the lake and the whole

Fayum province bv Captain Lyons, F.R.S., and the staff

of the Egyptian Survey Department. No detailed examin-

ation of the flora and fauna had, however, been under-

taken, and it was lo furnish the desired biological

information that we were invited to make investigations

in the spring of this year.

The Birket el Qurun is now reached with great ease

from Cairo, as the railway comes within a distance of

some seven miles. Consequently we had no difficulties of

transport to contend with, and began our work on the lake

shore on March 26. During a period of eight weeks we
made careful collections in a number of different parts of

the lake, and being provided with a sailing-boat of

moderate size we were able to make our way about by
water, camping in a number of likely places on the shore
sufficiently far apart.

The lake seems lo be remarkable more for the quantity
of life which its waters contain than for the number of

different species inhabiting it. The tow-net revealed

immense swarms of cntomostraca—mostly copepods and
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The Atomic Weight of Cobalt.

It has recently been suggested by Prof. J. J. Thomson
that the accepted atomic weight of cobalt, namely 59-0, is

probably too high, and that the true atomic weight of

cobalt is less than that of nickel. Prof. Thomson's
suggestion was founded on the results observed with

secondary radiation.

We have made an attempt to determine the atomic

weight electrolytically by direct comparison with silver,

and obtain as the mean of fifteen determinations a value

of sTv for the atomic weight.

We have also attempted to compare the atomic weights

of cobalt and nickel directly with each other and with

that of silver by placing three voltameters in series and
passing the same current through them, but on account
of unexpected difficulties due to secondary reactions in

the case of nickel we have not yet obtained satisfactory

results.

We hope later to complete the investigation and give

details of the experiments.
One of us (" F. H. P.") has also compared the absorp-

tion of cobalt and nickel for the $ radiation from uranium,
and the results indicate a smaller atomic weight for

cobalt than for nickel.

F. H. Parker.
F. Pe.ike Sexton.

Phvsical Laboratories, Woolwich Polvtechnic.
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SIXGLE.PLATE COLOUR-PHOTOGRAPHY.

THE desire has often been expressed to have a

sensitive plate that miijht be exposed in any

ordinary camera, and that would yield what has so

often been called a photograph " in natural colours."

Such plates are now on the market in France, and
will doubtless be obtainable in this country as soon as

the makers are able to meet the demand for them.

It has taken the enterprising firm of Messrs. Lumiere
more than three vears to perfect their invention and
reduce the manufacture of the plates into a system

suitable for the factory.

Colours are reproduced by these plates only in that

limited sense which applies to all three-colour pro-

cesses. The natural colours are imitated by tints,

which, if successfully produced and seen by a suitable

light, are not distinguishable by the unassisted eye

from the original. The accuracy of the imitation

depends on the choice of the dyes used, and also on

the colour-sensitiveness of the emulsion taken in

conjunction with the compensating screen used to

reduce its excessive sensitiveness to the more re-

frangible light that characterises all photographic

plates.

In the ordinary methods of three-colour photography
the three colours are separately photographed, using

coloured media that transmit only the light required,

a print from each negative is obtained in its proper

colour, and the three prints are superposed. For one
plate to contain in itself the necessities for such a

process it is obvious that its surface must be divided

among the three colours, and that the separate

patches of each must be so small that, as ordinarily

viewed, thev are not distinguishable, must be com-
parable, in fact, to the lines in a wood cut or the

dots or grain in a photomechanical print. Further,

if the print is to be complete in itself, the three colours

must be an integral part of it, and not, as in Prof.

Jolv's method, form a separate "viewing screen."

The new plates fulfil these conditions. The coloured

grained screen that has the three colours in invisibly

small patches, forming a tricolour mosaic with the

three colours so proportioned that the general impres-

sion thev give is a neutral grey, is obtained by means
of starch granules. These are selected of fairly uni-

form size, and dyed in separate quantities red, green,

and violet. The three lots are mixed as thoroughly

as possible, and in such proportions that no colour

predominates, and spread upon glass as a film one
layer thick. The interstices between the rounded
granules are filled up by pressing and more or less

crushing the grains, an improvement on the original

method of filling them up with a black pigment.
This three-coloured irregular mosaic is varnished, and
a specially sensitised emulsion is spread on the top

of it. The plate is then ready for the camera.
The exposure is made with a suitable colour screen

at the lens so that the red, green, and violet lights

mav act upon the plate in their proper proportions

in spite of the want of orthochromatism of the emul-
sion. The glass side of the plate is presented towards
the lens, so that the light that forms the image passes

first through the layer of dyed starch granules. The
sensitive layer will obviously be affected behind each
coloured granule so far as the light from the object

is of the same colour as the granule. After develop-

ment the image has to be reversed, or changed from
the negative first produced into a positive. Therefore,

instead of fixing in the ordinary way, the metallic

silver image is dissolved out by an acid oxidising solu-

tion, and the remaining silver bromide is reduced to

the metallic state bv a developer. Intensification may
be necessary. The result is a three-coloured grained
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transparency in which the truth of the colours depends
upon the conditions stated above.

It is obvious that such plates must be comparatively
costlv, but then only one is required, while some
methods of colour photography need six, or even more.
The reversal of the image is more trouble than simple
fixing, but only one plate has to be dealt with instead

of many. The image is granulated, while other
methods give results free from grain. It is therefore

impossible to say much as to the practical advantage
of the me.thod until the plates can be put to actual

use. There can, however, be very little doubt that

this method, or a modification of it, has a future of

usefulness, and no doubt at all as to the ingenuity of

the idea that has given rise to it, and the admirable
perseverance that has overcome innumerable difficulties

in practically working it out. C. J.

CENTENARY OF THE GEOLOGICAL SOCIETY.

IN September next the Geological Society will cele-

brate its hundredth birthday. In honour of this

interesting occasion preparations have for some time
been in progress. Invitations to the celebration have
been issued to all the foreign members and foreign

correspondents of the society ; the various geological

survevs all over the globe, universities having chairs

of geologv or mineralogy, scientific academies, socie-

ties and museums at home and abroad have been
invited to send delegates to London. The large

number of acceptances already received include the

names of many of the most distinguished geologists

of the present day, both in the old and the new world.

It has been arranged that a series of excursions to

various parts of this country shall take place before

the centennial meeting, under the conduct of fellows

of the society conversant with the geology of the

several selected districts. These excursions will begin
on Wednesday, September iS, and the excursionists

will all be back in London by the evening of .September

25. The celebration of the centenary, which will

extend over three days, will begin on Thursday, Sep-
tember 26, at II o'clock, in the Hall of the Institution

of Civil Engineers, when the chair will be taken by
Sir Archibald Geikie, who has been elected president

of the society for' the second time in order that he
mav preside on this occasion. The foreign members
and foreign correspondents, and the delegates from
institutions at home and abroad, will then be received

bv him, and will present their addresses. In the

afternoon, at 3 o'clock, in the same hall, the president

will deliver an address, while in the evening a banquet
will be given by the society to its colonial and foreign

guests.
Friday, September 27, will be chiefly devoted to

visits to museums, galleries, &c., concluding with an
evening reception. On Saturday, September 28, short

excursions have been projected to places of geological

interest within easy reach of London. On Monday,
September 30, the visitors will be divided into two
sections, one of which will go to Oxford, the other

to Cambridge. It is understood that the universities

will confer honorary degrees on some of the more dis-

tinguished geologists from beyond the seas, and that

college hospitalitv will be as abundant and hearty as

usual, while those visitors w-ho may still have energy
enough left for field-work will be taken on geological

excursions from both the university towns. This well-

planned combination of scientific intercourse with
social pleasure can hardlv fail to have a lasting effect

in forming and confirming friendships by bringing
the geologists of many different countries into close-

personal relations with each other.
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DR. AUGUST DUPKE, F.R.S.

A WELL-KNOWN name vanishes from the list oi

living analytical chemists by the death of Dr.
A. Dupru, which occurred at Sutton on July 15.

Like a number of chemists whose names readily

come to mind—Hoffmann, Schorlemmer, rmd Lunge,
for example—Dupre was born and educated in Ger-
many, but in early manhood crossed the North Sea to

seek a sphere for his talents in England. He had
studied chemistry under Bunsen ; and in 1855, at the

age of twenty, he graduated at Heidelberg with the

degree of Ph.D. Coming soon afterwards to this

country, his first appointment of importance was that

of lecturer in chemistry at Westminster Hospital, in

1864. Two years later he became a naturalised

British subject. Concurrently with his lecturing

duties, Dupre also undertook those of chemical referee

to the medical department of the Local Government
Board and public analyst for Westminster; and for

many years he was chemical adviser to the explosives

department of the Home Office, a position which he
held at the time of his death.

As might be expected, Dupr^'s orig-inal work in

chemistry bore chiefly upon points arising in his own
domain of chemical analysis. Some two dozen com-
munications appeared during the period 1876-1902 in

the Analyst, the Journals of the Chemical Society and
the Society of Chemical Industrv, and in the i/lro-

ceedings of the Royal Society. None were epoch-
making, but all were useful ; their general character
will be shown by the titles of a few of them :

—" The
Composition and Analysis of Butter Fat" (1876);
"On Copper in Food" (1877); "The Estimation of

Urea by Cleans of Hypobromite " (1877); "On the
Estimation of Dissolved O.xygen in Water" (1885);
" Changes in the Proportion of .Acid and Sugar present
in Grapes during Ripening "; " The Specific Heat and
other Physical Characters of Mixtures of Methvl
.Alcohol and Water"; "The Explosion of Potassium
Chlorate by Heat" (1902). In addition, Dupr^ made
various reports upon explosives, and was joint author
with Drs. Thudichum and Hake respectively of two
well-known treatises, viz., "The Origin, Nature, and
Varieties of ^^ines," and "A Short Manual of In-
'Organic Chemistry."
The crown of Dupre's professional career was his

-election to the Royal Society in 1875. To the general
public, however, he was probably best known as the
analyst whose dangerous duty it was to examine the
explosives used in the Fenian scares of a generation
ago—notably the one in which nitroglycerine was
found in process of manufacture on a large scale at

Birmingham in 1883.

Concerned chiefly with the practical applications of
chemistry, Dupr^ was no leader in its philosophv, but
his name is honourably associated with the advance-
ment in this country of the profession he adopted
when maiving this country his home.

C. S.

THE BRITISH ASSOCIATION AT LEICESTER.
T^HIS week sees the opening of the seventy-seventh
^ annual meeting of the British .Association,

.•ind there are indications that at Leicester the -Associa-
tion will receive the heartiest of welcomes, and that
the deliberations of its members will be followed with
deep interest by the inhabitants generallv. The finan-
cial position must be very gratifying to all concerned;
the whole of the promised subscriptions ar"! in the
bank, and have earned quite a good sum as interest.
When it is borne in mind that no public appeal has
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been made, but that the money has readily been sub-
scribed, this happy result speaks highly as to the
generosity of the townspeople and the manner in

which they have been approached.
The Mayor (.Sir Edward Wood) is most anxious th;:

Leicester should prove its full appreciation of havin,
been chosen as this year's meeting place, and that the

many visitors to the ancient borough should carrv
away a lasting impression of its hospitality and desire

for comfort. The local programme tells of Sir Edward
Wood's wish to come into as close touch as possible
with every visitor, in its record of an evening f^te
in the .Abbey Park at which it is anticipated 3000 will

be present. His Worship is supplementing this by
entertaining on the following evening the officials of

the Corporation, the teachers of the town, infirmarv
nurses, &c., and he has invited the old people from
the Trinity Hospital, almshouses, the cripples of the
town, and others, to meet him in the same park on
the Saturday—all this in commemoration of the visit

—

which he desires should be a lasting, pleasurable
recollection.

We have already spoken of the excellent arrange-
ments made by the local e.xecutive, with Mr. .Alfred

Colson as its chairman, of the sectional meetings,
interesting excursions and visits to works planned to

add to the enjoyment of the men of science. Each
member attending the meeting is to receive a copy
of the special edition of " Glimpses of Ancient
Leicester," a book written by a Leicester lady, and
also to have a capital guide to Leicester and neigh-
bourhood, with a map, prepared under the direction

of the publications subcommittee, and containing
specially written articles by experts on Charnwood
Forest ; stone roads, canals, edge-railways, outram-
ways, railways, &c., of Leicestershire; geology; the

pre-Cambrian rocks
;
palaeontology, cry ptogamic flora

of Leicestershire; botany; zoology; entomology; and a

bibliography of town and county. These, it is hoped,
will serve as memoirs of the town's welcome and a

most successful week's work.

The Mayor, Recorder, Town Clerk, and others will

attend the official service at St. Martin's Church on
the Sundav morning, at which the Bishop of

South warlv (Dr. Talbot) will preach. The Bi.shop of

the diocese (Dr. Carr Glynn) is giving an address at

St. Peter's Church, and other eminent men are
preaching at various churches and chapels, so that the

harmony of religion and science will doubtless receive

every justice. The leading clubs of the town have
freely opened their doors to " temporary members,"
and the full advantages of golfing and bowls are

offered to all interested.

The tramcar service of the town is a most complete
one, and every facility for quick transit is given. .A

favourite daily rendezvous will undoubtedly be the
" loggia " erected adjacent to, and connected with.

the town museum buildings, and here, if the weather
is fine, a quiet rest, a cun of tea, and the music o-."

the band of the Seaforth Highlanders will prove
thoroughly enjoyable, and a relief to the heavier work
of the sectional meetings.

Next year the .Association is to meet at Dublin, and
by a happy thought a deputation of the following

gentlemen, Sir Howard Grubb, F.R.S., Rev. Dr. W.
Delaney, and Prof. W. H. Thompson, will be thr

guests of the local executive at Leicester.

We hope that in a future issue we may be ablr

to congratulate the .Association on the complete success

of its last annual meeting, the large attendance of its

members, the high quality of the papers read and
discussed and lectures given ; and Leicester upon it>

generous welcome and hospitality.
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Inaugural Address by Sir David Gill, K.C.B., LL.D.,

D.Sc, F.R.S., Hon. F.R.S.E., 6ic., President of the

Association.

To-NlGiiT, for the first time in its history, the British

Association meets in the ancient city of Leicester ; and it

now becomes my privilege to convey to you, Mr. Mayor,

and to the citizens generally, an expression of our thanks

for your kind invitation and for the hospitable reception

which vou have accorded to us.

Here in Leicester and last year in York the Association

has followed its usual custom of holding its annual meet-

ing somewhere in the United Kingdom ; but in 1905 the

meeting was, as you know, held in South Africa. Now,
having myself only recently come from the Cape, I wish

to take this opportunity of saying that this southern vi'sit

of the Association has, in my opinion, been productive of

much good : wider interest in science has been created

amongst colonists, juster estimates of the country and its

problems have been formed on the part of the visitors,

and personal friendships and interchange of ideas between
thinking men in South Africa and at home have arisen

which cannot fail to have a beneficial influence on the

social, political, and scientific relations between these

colonies and the mother country. We may confidently

look for like results from the proposed visit of the

Association to Canada in igog.

One is tempted to take advantage of the wide publicity

given to words from this chair to speak at large in the

cause of science, to insist upon the necessity for its wider

inclusion in the education of our youth and the devotion

of a larger measure of the public funds in aid of scientific

research ; to point to the supreme value of science as a

means for the culture of those faculties which in man pro-

mote that knowledge which is power ; and to show how
dependent is the progress of a nation upon its scientific

attainment.

But in recent years these truths have been prominently

brought before the Association from this chair ; they have

been exhaustively demonstrated by Sir William Huggins
from the chair of the Royal Society, and now a special

guild ' e.xists for their enforcement upon the mind of the

.'lation.

These considerations appear to warrant me in follow-

ing the healthy custom of so many previous presidents

—

viz., of confining their rcmarivs mainly to those depart-

ments of science with which the labours of their lives

have been chiefly associated.

The Science of Measurement.

Lord Kelvin in 187 1 made a statement from the presi-

dential chair of the Association at Edinburgh as follows :

" Accurate and minute measurement seems to the non-

scientific imagination a less lofty and dignified work than

the looking for something new. But nearly all the

grandest discoveries of science have been the reward of

accurate measurement and patient, long-continued labour

in the minute sifting of numerical results."

Besides the instances quoted by Lord Kelvin in support

of that statement, we have perhaps as remarkable and
typical an exemplification as any in Lord Rayleigh's

long-continued work on the density of nitrogen which led

him to the discovery of argon. We shall see presently

that, true as Lord Kelvin's words are in regard to most
field's of science, they are specially applicable as a guide

in astronomy.
One of Clerk Maxwell's lectures in the Natural Philo-

sophy Class at Marischall College, Aberdeen, when I was
a student under him there, in the year 1859, ran somewhat
as follows :

—

" A standard, as it is at present understood in English,

is not a real standard at all ; it is a rod of metal with

lines ruled upon it to mark the yard, and it is kept some-
where in the House of Commons. If the House of

Commons catches fire there may be an end of your

standard. A copy of a standard can never be a real

standard, because all the work of human hands is liable

to error. Besides, will your so-called standard remain of

a constant length? It certainly will change by tempera-

ture, it probably will change by age (that is, by the re-

1 The British Sciince Guild.

arrangement or settling down of its component molecules),

and I am not sure if it docs not change according to the

azimuth in which it is used. At all events, you must see

that it is a very impractical standard—impractical because,

if, for example, any one of you went to Mars or Jupiter,

and the people there asked you what was your standard

of measure, you could not tell them, you could not repro-

duce it, and you would feel very foolish. Whereas, if you

told any capable physicist in Mars or Jupiter that you

used some natural invariable standard, such as the wave-
length of the D-line of sodium vapour, he would be able

to reproduce your yard or your inch, provided that you
could tell him how many of such wave-lengths there were
in your yard or your inch, and your standard would be

available anywhere in the universe where sodium is-

found."
That was the whimsical way in which Clerk Maxwell

used to impress great principles upon us. We all laughed

before we understood ; then some of us understood and
remembered.
Now the scientific world has practically adopted Max-

well's form of natural standard. It is true that it names
that standard the metre ; but that standard is not one-

millionth of the earth's quadrant in length, as it was
intended to be ; it is merely a certain piece of metal

approximately of that length.

It is true that the length of that piece of metal has

been reproduced with more precision, and is known with

higher accuracy in terms of many secondary standards,

than is the length of any other standard in the world

;

but it is, after all, liable to destruction and to possible

secular change of length. For these reasons it cannot be

scientifically described otherwise than as a piece of metal

whose length at 0° C. at the epoch a.d. igo6 is =1,553.164
times the wave-length of the red line of the spectrum of

cadmium when the latter is observed in dry air at the

temperature of 15° C. of the normal hydrogen-scale at a

pressure of 760 mm. of mercury at 0° C.

This determination, recently made by methods based on

the interference of light-waves and carried out by MM.
Perot and Fabry at the International Bureau of Weights

and Measures, constitutes a real advance in scientific

metrology. The result appears to be reliable within one

ten-millionth part of the metre.

The length of the metre, in terms of the wave-length

of the red line in the spectrum of cadmium, had been

determined in 1892 by Michelson's method, with a mean
result in almost exact accordance with that just quoted for

the comparisons of 1006 ; but this agreement (within one

part in ten millions') is due in some degree to chance, as

the uncertainty of the earlier determination was probably

ten times greater than the difference between the two
independent results of 1892 and 1906.

We owe to M. GuiUaume, of the same International

Bureau, the discovery of the remarkable properties of the

alloys of nickel and steel, and from the point of view of

exact measurement the specially valuable discovery of the

properties of that alloy which we now call " invar." He
has developed methods for treatment of wires made from

this allov which render more permanent the arrangement

of their constituent molecules. Thus these wires, with

their attached scales, may, for considerable periods of

time and under circumstances of careful treatment, be

regarded as nearly invariable standards. With proper

precautions, we have found at the Cape of Good Hope
that these wires can be used for the measurement of base

lines of the highest geodetic precision with all the accuracy

attainable by the older and most costly forms of apparatus

:

whilst with the new apparatus a base of 20 kilometres can

be measured in less time and for less cost than one of a

single kilometre with the older forms of measurement.

The Great African Arc of Meridian.

In connection with the progress of geodesy, time only

permits me to say a few words about the Great African

arc on the 30th meridian, which it is a dream of my life

to see completed.
The gap in the arc between the Limpopo and the

previously executed triangulation in Rhodesia, which I

reported to the Association at the Johannesburg meeting

in iqo5, has now been filled up. My own efforts, at
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<X)00 miles dislance, had tailed to obtain the necessary

funds, but at Sir Georj^c Darwin's instance contributions

were obtained from this Association, from the Royal
Society and others, to the extent of half the estimated

cost ; the remaining half was met by the British South
Africa Company. But for Darwin's happy intervention,

which enabled me to secure the services of Captain Gordon
and his party before the Transvaal Survey Organisation
was entirely broken up, this serious gap in the great work
would probably have long remained ; for it is one thing

to add to an existing undertaking of the kind, it is quite

another to create a new organisation for a limited piece

of work.
Since then Colonel (now Sir William) Morris has

brought to a conclusion the reductions of the geodetic

survey of the 'I'ransvaal and Orange River Colony, and
his report is now in my hands for publication.

Dr. Rubin, under my direction, at the cost of the

British .South Africa Company, has carried the arc of

meridian northwards to S. latitude 9" 42', so that we
have now continuous triangulation from Cape L'Agulhas
to within fifty miles of the southern end of Lake Tan-
ganyika ; that is to say, a continuous geodetic survey
extending over tsventy-five degrees of latitude.

It happens that, for the adjustment of the international

boundary between the British Protectorate and the Congo
Free State, a topographic survey is at the present moment
being executed northward along the 30th meridian from
the northern border of German East Africa. A proposal
on the part of the Royal Society, the Royal Geographical
Society, the British Association, and the Royal Astro-
nomical Society has been made to strengthen this work
by carrying a geodetic triangulation through it along the

30th Meridian, and thus adding z\° to the .African arc.

These -Societies together guarantee 1000/. towards tne cost

of the work, and ask for a like sum from Government to

complete the estimated cost. The topographic survey will

serve as the necessary reconnaissance. The topographic
work will be completed by the end of January next, and
the four following months offer the best season of the year
for geodetic operations in these regions.

There is a staff of skilled officers and men on the spot
sufficient to complete the work within the period men-
tioned, and the Intercolonial Council of the Transvaal and
Orange River Colony most generously offers to lend the
necessary geodetic instruments. The work will have to be
done sooner or later, but if another expedition has to be
organised for the purpose the work will then cost from
twice to three times the present amount. One cannot
therefore doubt that His Majesty's Government will take
advantage of the present offer and opportunity to vote the
small sum required. This done, we cannot doubt that
the German Government will complete the chain along
the eastern side of Lake Tanganyika, which lies entirely

within their territory. Indeed, it is no secret that the
Berlin -Academy of Sciences has already prepared the
necessary estimates with a view to recommending action
on the part of its Government.

Captain Lyons, who is at the head of the survey of
Tgypt, assures me that preliminary operations towards
carrying the arc southwards from .Alexandria have been
begun, and we have perfect confidence that in his energetic
hands the work will be prosecuted with vigour. In any
case the completion of the African arc will rest largely
in his hands. That arc, if ever my dream is realised, will
e.xtend from Cape L'Agulhas to Cairo, thence round the
eastern shore of the Mediterranean and the islands of
Greece, and there meet the triangulation of Greece itself,

the latter being already connected with Struve's great
arc, which terminates at the North Cape in lat. 70° N.
This will constitute an arc of 105° in length—the longest
•ire nf meridian that is measurable on the earth's surface.

The Solar Parallax.

Much progress has been made in the exact measure-
ment of the great fundamental unit of astronomv—the
solar parallax.

Early in 1877 ' ventured to predict ' that we should not
arrive at any certainty as to the true value of the solar

' ''The Determination of the Solar Parallax," the Obsin,alo>y, vol. i.

IP. j8o.
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parallax from observations of transits of Venus, but tli ,'

the modern helionieter applied to the measurement -

angular distances between stars and the star-like ima).;<

of minor planets would yield results of far high'

precision.

The results of the observations of the minor planets Iri-

Victoria, and Sappho at their favourable oppositions in

the years 1888 and 1889, which were made with the co-

operation of the chief heliometer and meridian obseiv-
atories, fully justified this prediction.' The Sun's distance
is now almost certainly known within one-thousandth part
of its amount. The same series of observations also
yielded a very trustworthy determination of the mass of the
-Moon.

The more recently discovered planet Eros, which in

1900 approached the Earth within one-third of the mean
distance of the Sun, afforded a most unexpected and
welcome opportunity for re-determining the solar parallax
—an opportunity which was largely taken advantage of by
the principal observatories of the northern hemisphere.
Unfortunately the high northern declination of the planet
prevented its observation at the Cape and other southern
observatories. So far as the results have been reduced
and published ' they give an almost exact accordance with
the value of the solar parallax derived from the helio-

meter observations of the minor planets. Iris, Victoria,
and Sappho in 1888 and 1889.

But in 1931 Kros will approach the Earth within oni--

sixth part of the Sun's mean distance, and the fault will
rest with astronomers of that day if they do not succeed
in determining the solar parallax within one ten-
thousandlh part of its amount.
To some of us who struggled so hard to arrive at a

tenth part of this accuracy under the less favourable
geometrical conditions that were available before the dis-

covery of Eros, how enviable seems the opportunity !

-And yet, if wc come to think of it rightly, the true
opportunity and the chief responsibility is ours, for tiow
and not twenty years hence is the time to begin our pre-
paration ; nom is the time to study the origin of those
systematic errors which undoubtedly attach to some of

our photographic processes; and then we ought to mn-
struct tekscopis specially designed for the work. These
telescopes should be applied to the charting of the stars

near the path which Eros will describe at its opposition
in 195 1, and the resulting star-coordinates derived from the
plates photographed by the different telescopes should be
rigorously inter-compared. Then, if all the telescopes
give identical results for the star-places, we can be certain
that they will record without systematic error the position
of Eros. If they do not give identical results, the sourf
of the errors must be traced.

The planet will describe such a long path in the sk)
during the opposition of 193 1 that it is already time to

begin the meridian observations which are necessary to

determine the places of the stars that are to be used for

determining the constants of the plates. It is desirable,

therefore, that some agreement should be come to With
respect to selection of these reference-stars, in order that
all the principal meridian observatories in the world iriay

take part in observing them.
I venture to suggest that a Congress of Astronomers

should assemble in 1908 to consider what steps should
be taken with reference to the important opposition of

Eros in 193 1.

The Stellar Universe.

And now to pass from consideration of the dimensions
of our solar system to the study of the stars, or other
suns, that surround us.

To the lay mind it is difficult to convey a due appreci-
ation of the value and importance of star-catalogues of

precision. As a rule such catalogues have nothing what-
ever to do with discovery in the ordinary sense of the
word, for the existence of the stars which they contain is

generally well known beforehand ; and yet such catalogues
are, in reality, by far the most valuable assets of astro-
nomical research.

If it be desired to demarcate a boundary on the Earth's

1 " Annals of the C'lpe Observatory," vol. vi., part vi., p. 29.
; Monthly Notices R.A.S., Hinks vol Ixiv. p. 725; Chiistie, vol. Ixvii.

p. 382.
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iurface by astronomical melhods, or to fix the position of

any object in the heavens, it is to the accurate star-

catalogue that we must refer for the necessary data. In

that case the stars may be said to resemble the trigono-

metrical points of a survey, and we are only concerned
to know from accurate catalofjues their positions in the

heavens at the epoch of observation. But in another and
grander sense the stars are not mere landmarks, for each
has its envn apparent motion in the heavens which may
be due in part to the absolute motion of the star itself in

space, f r in part to the motion of the solar system by
which our point of view of surrounding stars is changed.

If we desire to determine these motions and to ascer-

tain something of the general conditions which produce
them, if we would karn something of the dynamical
conditions of the universe and something of the velocity

and direction of our own solar system through space, it is

to the accurate star catalogues of widely separated epochs
that we must turn for a chief part of the requisite data.

The value of a star-catalogue of precision for present
purposrs of cosmic research varies as the square of its

age and (he square of its accuracy. We cannot alter the
epoch of our observations, but we can increase their value
fourfold by doubling their accuracy. Hence it is that
many of our greater astronomers have devoted their lives

chiefly lo the accumulation of meridian observations 0/

high precision, holding the view that to advance such
precision is the most valuable service to science they could
undertake, and comforted in their unselfish and laborious
work only by the consciousness that they arc preparing a
solid foundation on which future astronomers may safely

raise the superstructure of si'mnd knowledge.
But since the extension of our knowledge of the system

of the universe depends quite as much on past as on
future research, it may be well, before determining upon
a programme for the future, to consider briefly the record
of meridian observation in the past for both hemispheres.

The Comparative Stale of Astronomy in the Sorlhern and
Soutlicrn Hemispheres.

It sef-ms probable that the lirst express reference to

southern constellations in known literature occurs in the
Book of Job (ix. 4) :

" Which maketh Arcturus. Orion,
and Pleiades, and the chambers of the south." Schia-
parelli's strongly supported conjecture is that the expression
"chambers of the south," taken with its context, signifies

the brilliant stellar region from Canopus to a Centauri,
which includes the Southern Cross and coincides with the
most brilliant portion of the Milky Way.
About the year 750 B.C. flhe probable date of the Book

of Job; all these stars culminated at altitudes between 5°

and 16° when viewed from the latitude of Judifa ; but
now, owing to precessional ch.-mge, they can only be seen
in a like striking manner from a latitude about 12° further
south.

The words of Dante have unquestionably originated the
wonderful net of poetic fancy that has been woven about
the asterism, which we now call Crux.

To I*»e right hand I turned, and fix^ my mind
On the othT pole at'entive, where I siw
Four ftA'ti ne'er ?een before save by the ken
Of cor fir..t parert<;— Heaven of iheir rav<
Seemed joyou*. O iHou northern file ! bereft
Indeed, pn-i widowed, 't^ce of the«e deprived.

All the ccmmentalors agree that Dante here referred to

the stars of the Southern Cross.
Had Dante any imperfect knowledge of the existence

of these stars, any tradition of their visibility from
European latitudes in remote centuries, so that he might
poetically term them the stars of our first parents?

Ptolemy catalogues them as 31. 32, 33, and 34 Centauri.
and they are clearly mark«>d en the Borgian globe described

by .Assemanus in 1790. This globe was constructed by an
.Arabian in Egypt : it bears the date 622 Hegira, corre-

sponding v.ith A.D. 1225, and it is possible that Dante may
have seen it.

-Amerigo Vespucci, as he sailed in tropical seas, appar-
••ntly recognised in what we now^ call Crux the four
luminous stars of Dante; for in 1501 he claimed to be the

first European to have lofjked upon the stars of our first

parents. His fellow-voyager, .Andrea Corsali, wrote about
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di Medici describing " the
[lorious of all the celestial

the same time to Giuliano
marvellous cross, the most
signs."

Thus much mysticism and romance have been woven
about this constellation, with the result that exaggerated
notions of its brilliancy have been formed, and to most
persons its first appearance, when viewed in southern
latitudes, is disappointing.

To those, however, who view it at upper culmination
for the first time from a latitude a little south of the
Canary Islands, and who at the same time make uncon-
sciously a mental allowance for the absorption of light to

which one is accustomed in the less clear skies of Northern
Europe, the sight of the upright cross, standing as if

fixed to the horizon, is a most impressive one. I at least

found it so on my first voyage to the Cape of Good
Hope. But how much more strongly must it have appealed
to the mystic and superstitious minds of the early

navigators as they entered the unexplored seas of the

northern tropic .' To them it must have appeared the

revered image of the Cross pointing the way on their

southward course—a symbol and sign of Hope and Faith
on their entry to the unknown.
The first general knowledge of the brighter stars of the

southern hemisphere we owe to Frederick de Hautman,
who commanded a fleet sent by the Dutch Government in

'595 'o 'he Far East for the purpose of exploring Japan.
Hautman was wrecked and taken prisoner at Sumatra,
and whilst there he studied the language of the natives

and made observations of the positions and magnitudes of

the fixed stars of the southern hemisphere.'
Our distinguished countryman Halley visited St. Helena

in 1677 for the purpose of cataloguing the stars of the

southern hemisphere. He selected a station now marked
Halley's Mount on the Admiralty chart of the island. I

have visited the site, and the foundations of the observatory
still remain. Halley's observations were much hindered by
cloud. On his return to England, Halley in 1679 published

his " Calalogus Stellarum Australium," containing the

magnitudes, latitudes, and longitudes of 341 stars, which^
with the exception of seven, all belonged to the southern
hemisphere.

But the first permanently valuable astronomical work
in the southern hemisphere was done in 1751-2 by the

Abb6 de Lacaille. He selected the Cape of Good Hope
as the scene of his labours, because it was then perhaps
the only spot in the world situated in a considerable

southern latitude which an unprotected astronomer could

visit in safety, and where the necessary aid of trained

artisans to erect his observatory could be obtained.

Lacaille received a cordial welcome at the hands of the

Dutch governor Tulbagh : he erected his observatory in

Cape Town, made a catalogue of nearly 10,000 stars,

observed the opposition of .Mars, and measured a short arc

of meridian all in the course of a single year. Through
his labours the Cape of Good Hope became the birthplace

of astronomy and geodesy in the southern hemisphere.
Bradley was laying the foundations of exact astronomy

in the northern hemisphere at the time when Lacaille

j
laboured at the Cape. But Bradley had superior instru-

I

ments to those of Lacaille and much longer time at his

1 disposal. Bradley's work is now the basis on which the

I

fair superstructure of modern astronomy of precision rests.

1 His labours were continued by his successors at Greenwich

[

and by a long series of illustrious men like Piazzi, Groom-
i bridge, Bessel, Struve, and Argelander. But in the

I

southern hemisphere the history of astronomy is a blank

]

for seventy years from the days of Lacaille.

We owe to the establishment of the Royal Observatory
I at the Cape by an Order in Council of 1820 the first

successful step towards the foundation of astronomy of

I
high precision in the southern hemisphere.

I

Time does not permit me to trace in detail the labours

I

of astronomers in the southern hemisphere down to the

I

present day ; and this is the less necessary because in a

recent Presidential .Address to the South African Philo-

sophical Society' I have given in great part that history

I 1 The re«altin2 catalogue of ^o* «tar* I» printed a* »n append'x to

Hanlnian'ft " Vocabalary of the Malay Language," published at Am»tn'dam

2 Trans. South African Phil. Sec., vol. xiv., part 2-
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in considerable detail. But I have not there made adequate
reference to the labours of Dr. Gould and Dr. Thome at

Cordoba. To their labours, combined with the work done
under Stone at the Cape, we owe the fact that for the

epoch 1875 the meridian sidereal astronomy of the southern
hemisphere is nearly as well provided for as that of the

northern. The point I wish to make is that the facts of

exact sidereal astronomy in the southern hemisphere may
be regarded as dating nearly a hundred years behind those
of the northern hemisphere.

The Constitution of the Universe.

It was not until 1718, when Edmund Hatley, afterwards
Astronomer Royal of England, read a paper before the
Royal Society,' entitled " Considerations on the Change
of the Latitudes of Some of the Principal Fixt Stars,"
that any definite facts were known about the constitution
of the universe. In that paper llalley, who had been
investigating the precession of the equinoxes, says :

" But
•while I was upon this enquiry I was surprized to find

the Latitudes of three of the principal Stars in heaven
directly to contradict the supposed greater obliquity of the
Ecliptick, which seems confirmed by the Latitudes of most
of the rest."

This is the first mention in history of an observed
change in the relative position of the so-called fixed stars

—the first recognition of what we now call " proper
motion."
Tobias Mayer, in 1760, seems to have been the first to

recognise that if our Sun, like other stars, has motion in

space, that motion must produce apparent motion amongst
the surrounding stars; for in a paper to the Gottingen
Academy of Sciences he writes :

" If the Sun, and with
it the planets and the Earth which we inhabit, tended to

move directly towards some point in the heavens, all the
stars scattered in that region would seem to gradually move
apart from each other, whilst those in the opposite quarter
would mutually approach each other. In the same manner
one who walks in the forest sees the trees which are before
liim separate, and those that he leaves behind approach
each other." No statement of the matter could be more
clear; but Mayer, with the meagre data at his disposal,
came to the conclusion that " the motions of the stars are
not governed by the above or any other common law, but
belong to the stars themselves."

Sir William Herschel, in 1783, made the first attempt
to apply, with any measure of success, Mayer's principle
to a determination of the direction and amount of the solar
motion in space.- He derived, as well as he could from
existing data, the proper motions of fourteen stars, and
arrived by estimation at the conclusion that the Sun's
motion in space is nearly in the direction of the star
\ Herculis, and that 80 per cent, of the apparent motions
of the fourteen stars in question could be assigned to this
common origin.

This conclusion rests in reality upon a very slight basis,
but the researches of subsequent astronomers show that it

was an amazing accidental approach to truth—indeed, a
closer approximation than Herschel 's subsequent determin-
ations of 1805 and 1806, which rested on wider and better
data.'

Consider for a moment the conditions of the problem.
If all the stars except our Sun were at rest in space, then,
in accordance with Mayer's statement, just quoted, all the
stars would have apoarent motions on great circles of the
sphere away from the apex and towards the antapex of
the solar motion. That is to say, if the position of each
star of which the apparent motion is known was plottec"
on the surface of a sphere and a line with an arrow-head
drawn through each star showing the direction of its motion
on the sphere, then it should be possible to find a point
on_ the sphere such that a great circle drawn from thir
point through any star would coincide with the line of
direction of that star's proper motion. The arrow-head:
would all point to that intersection of the great circlr-
which isthe antapex of the solar motion, and the other
point of intersection of the great circles would be the apex

1 Phil. Trans., 1718, p. 738.
2 //wW., 1783, p. 247.
3 /I'ii/., 1805, p. 233 ; i8c6, p. J05.
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that is to say, the direction of the Sun's motion in

space.

But as the apparent stellar motions are small and only

determinable with a considerable percentage of error, it

would be impossible to find any point on the sphere such
that every great circle passing through it and any par-

ticular star, w-ould in every case be coincident with the

observed direction of motion of that star.

Such discordances would, on our original assumption,
be due to errors of observation, but in reality much larger

discordances will occur, which are due to the fact that

the other stars (or suns) have independent motions of their

own in space. This at once creates a new difficulty, viz.,

that of defining an absolute locus in space. The human
mind may exhaust itself in the effort, but it can never

solve the problem. We can imagine, for example, the

position of the Sun at any moment to be defined with
reference to any number of surrounding stars, but by no
effort of imagination can we devise means of defining the

absolute position of a body in space without reference to

surrounding material objects. If, therefore, the referring

objects have unknown motions of their own, the rigour of

the definition is lost.

What we call the observed proper motion of a star has
three possible sources of origin :

—

(i) The parallactic motion, or the effect of our Sun's
motion through space, whereby our point of view of

surrounding celestial objects is changed.

(2) The peculiar or particular motion of the stac, i.e., its

own absolute motion in space.

(3) That part of the observed or tabular motion which
is due to inevitable error of observation.

In all discussions of the solar motion in space, from that

of Herschel down till a recent date, it has been assumed
that the peculiar motions of the stars are arranged at

random, and may therefore be considered zero in the mean
of a considerable number of them. It is then possible to

find such a value for the Precession, and such a common
apex for the solar motion as shall leave the residual

peculiar motions of the stars under discussion to be' in the

mean = zero. That is to say, we refer the motion of the

Sun in space to the centre of gravity of all the stars con-

sidered in the discussion, and regard that centre of gravity

as immovable in space.

In order to proceed rigorously, and especially to deter-

mine the amount as well as the direction of the Sun's
motion in space, we ought to know the parallax of every
sta'r employed in the discussion, as well as its proper
motion. In the absence of such data it has been usual

to start from some such assumption as the following : the

stars of a particular magnitude arc roughly at the same
distance; those of different classes of magnitude may be
derived from the hypothesis that on the average they have
all equal absolute luminosity.

The assumption is not a legitimate one

—

(i) Because of the extreme difference in the absolute
luminosity of stars.

(2) Because it implies that the average absolute
luminosity of stars is the same in all regions of space.

The investigation has been carried out bv many successive

astronomers on these lines with fairly accordant results as

to the position of the solar apex, but with very unsatis-

factory results as to the distances of the fixed stars.' In

order to jildge how far the magnitude (or brightness) of

a star is an index of its probable distance, we must have
evidence from direct determinations of stellar parallax.

Stellar Parallax.

To extend exact measurement from our own solar system
to that of other suns and other systems may be regarded
as the supreme achievement of practical astronomy. So
great are the difficulties of the problem, so minute the

1 Krat^^iXiAfrc^ M?m. />yi'scniis al'Arad. hup ih's Sciences St. PiHershoitr^^

tome iii. : l.und.ihl, Astron. Natltrichten. ^q8, 20Q ; Argelander, .,4j^rf7«.

Nachrkhh-H. 398 110 ; Olto Slruvc, Mhii. Ara.l. drs .Stiriicc.'! SI. P/ler.<-

I'oiirg.vi'^ S^rie. Math, et Phys., tome iii., p. 17; Galloway, Phil. Tran-:.,

1847. p 7g ; M.idler, Dorpat Observations, vol. xiv., and Ast. Nach., 566.

213: Airy, Mem R.A S., vol. xxviii.. p. 143: Dunliin. Mem. R A.S .vol.

xxsii-, p. 19; Stone, Monthly Notices R.A.S., vol. xxiv.. p. 36; De Ball,

Inaugural tlis<ertation, Bonn, 1877; Rancken, .Aslrm. Nnclirichtiu,-!i%l.

149: Bischoff, Inaugural nis>ert.ation. Bonn. 1884; Ludwig Struve, .!/««

Acad. St. Pflerstcu.g, vii'-' s^rie, tome xxxv.. No. 3.
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angles involved, that it is but in comparatively recent

years that any approximate estimate could be formed of

the true parallax of any fixed star. Bradley felt sure that

if the star 7 Draconis had a parallax of i" he would

have detected it. Henderson by " the minute sifting of

the numerical results " of his own meridian observations

of o Centauri, made at the Cape of Good Hope in 1832-3,

first obtained certain evidence of the measurable parallax

of any fixed star. He was favoured in this discovery by

the fact that the object he selected happened to be, so far

as we yet know, the nearest sun to our own. Shortly

afterwards Struve obtained evidence of a measurable

parallax for a Lyrse and Bessel for bi Cygni. Astronomers

hailed with delight this bursting of the constraints which

our imperfect means imposed on research. But for the

great purposes of cosmical astronomy what we are chiefly

concerned to know is not what is the parallax of this or

that particular star, but rather what is the average parallax

of a star having a particular magnitude and proper motion.

The prospect of even an ulliniate approximate attainment

of this knowledge seemed remote. The star a Lyrse is one

of the brightest in the heavens ; the star 61 Cygni one

that had the largest proper motion known at the time

;

whilst a, Centauri is not only a very bright star, but it

has also a large proper motion. The paralla.xes of these

stars must therefore in all probability be large compared

with the parallax of the average star ; but yet to deter-

mine them with approximate accuracy long series of observ-

ations by the greatest astronomers and with the finest

instruments of the day seemed necessary.

Subsequently various astronomers investigated the

parallaxes of other stars having large proper motions, but

it was only in 1881, at the Cape of Good Hope, that general

research on stellar parallax was instituted.' Subsequently

at Yale and at the Cape of Good Hope the work was con-

tinued on cosmical lines with larger and improved helio-

meters." By the introduction of the reversing prism and

by other practical refinements the possibilities of systematic

error were eliminated, and the accidental errors of observ-

ation reduced within very small limits.

These researches brought to light the immense diversity

in the absolute luminosity and velocity of motion of

different stars. Take the following by way of example :

—

Our nearest neighbour amongst the stars, a, Centauri,

has a parallax of o"-76, or is distant about 4j light-years.

Its mass is independently known to be almost exactly

equal to that of our Sun ; and its spectrum being also

identical with that of our Sun, we may reasonably assume
that it appears to us of the same magnitude as would our

Sun if removed to the distance of a, Centauri.

But the average star of llie same apparent magnitude
as a, Centauri was found to have a parallax of only o".io,

so that either a, Centauri or our Sun, if removed to a

distance equal to that of the average fixed star of the

first magnitude, would appear to us but little brighter than

a star of the fifth magnitude.
.'\gain, there is a star of only 8J magnitude^ which has

the remarkable annual proper motion of nearly 8f seconds

of arc—one of those so-called runaway stars—which moves
with a velocity of 80 miles per second at right angles to

the line of sight (we do not know with what velocity in

the line of sight). It is at about the same distance from
us as Sirius, but it emits but one ten-thousandth part of

the light energy of that brilliant star. Sirius I'tself emits

about thirty times the light-energy of our Sun, but it in

turn sinks into insignificance when compared with the

giant Canopus, which emits at least 10,000 times the light-

energy of our Sun.
Truly " one star differs from another star in glory."

Proper motion rather than apparent brightness is the truer

indication of a star's probable proximity to the Sun.
Every star of considerable proper motion yet examined has
proved to have a measurable parallax.

This fact at once suggests the idea. Why should not the

apparent parallactic motions of the stars, as produced by
the Sun's motion in space, be utilised as a means of deter-

mining stellar parallax?

1 Mem. R..A.«., vol. xlviii.

- Annals of ihe C.-ine Ob'ervatnry. vol. viii., part ii., and Trans. Astion.

Ohservaterv of Val- Tlniversity, vol.' i.

" Gould's Zones, Vh 24:)

Secular Parallactic Motion of Stars.

The strength of such determinations, unlike those made
by the method of annual parallax, would grow with time.

It is true that the process cannot be applied to the deter-

mination of the parallax of individual stars, because the

peculiar inotion of a particular star cannot be separated

from that part of its apparent motion which is due to

parallactic displacement. But what we specially want is

not to ascertain the parallax of the individual star, but

the mean parallax of a particular group or class of stars,

and for this research the method is specially applicable,

provided we may assume that the peculiar motions are

distributed at random, so that they have no systematic

tendency in any direction ; in other words, that the centre

of gravity of any extensive group of stars will remain fixed

in space.

This assumption is, of course, but a working hypothesis,

and one which from the paper on star-streaming com-
municated by Prof. Kapteyn of Groningen to the Johannes-

burg ineeting of the Association two years ago we already

know to be inexact.' Kapteyn 's results were quite recently

confirmed in a remarkable way by Eddington,° using in-

dependent material discussed by a new and elegant method.

Both results showed that, at least for extensive parts of

space, there are a nearly equal number of stars moving in

exactly opposite directions. The assumption, then, that the

mean of the peculiar motions is zero may, at least for

Jhese parts of space, be still regarded as a good working

hypothesis.

.\dopting an approximate position of the apex of the

solar motion, Kapteyn resolved the observed proper motions

of the Bradley stars into two components, viz., one in the

plane of the great circle passing through the star and the

apex, the other at right angles to that plane." The former

component obviously includes the whole of the parallactic

motion ; the latter is independent of it, and is due entirely

to the real motions of the stars themselves. From the

former the mean parallactic motion of the group is derived,

and from the combination of the two components, the

relation of velocity of the Sun's motion to that of the

mean velocity of the stars of the group.

.\s the distance, of any group of stars found by the

parallactic inotion is expressed as a unit in terms of the

Sun's yearly motion through space, the velocity of this

motion is one of the fundamental quantities to be deter-

mined. If the mean parallax of any sufl'iciently extensive

group or class of stars was known we should have at

once means for a direct determination of the velocity of

the Sun's motion in space; or if, on the other hand, we
can by independent methods determine the Sun's velocity,

then the mean parallax of any group of stars can be

determined.

Determination of Stellar Motion in the Line of Sight.

Science owes to Sir William Hoggins the application of

Doppler's principle to the determination of the velocity

of star-motion in the line of light. The method is now
so well known, and such an admirable account of its theory

and practical development was given by its distinguished

inventor from this Chair at the Cardiff meeting in 1891,

that further mention of that part of the matter seems un-

necessary.

The Velocity of the Sun's Motion in Space.

If by this method the velocities in the line of sight of

a sufficient number of stars situated near the apex and

antapex of the solar motion could be determined, so that

in the mean it could be assumed that their peculiar motions

would disappear, we have at once a direct determination

of the required velocity of the Sun's motion.

The material for' this determination is gradually

accumulating, and indeed much of it, already accumulated,

is not yet published. But even with the compai^atively

scant material available, it now seems almost certain that

the true value of the Sun's velocity lies between 18 and 20-

kilometres per second ;
' or, if we adopt the mean value.

It) kilometres per second, this would correspond almost

1 Rep. Brit. Assrc, idos, p. 257.
.: Monthly Notices R.A.S.. vo'. IxviL, p 34-
" Publications Astron. Lahoralory, Gronineen, No'. 7 and o.

J Kapteyn, /Isl. Nadu, No. 3487, p. 108; and Campbell, Astrofltys.

Jourtt., x'ii., p. 80.
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exactly with a yearly motion of the Sun through space

equal to four times the distance of the Sun from the Earth.

Thus the Sun's yearly motion being four times the Sun's
distance, the parallactic motion of stars in which this

motion is unforeshortened must be four times their parallax.

How this number varies with the amount of foreshortening

is of course readily calculated. The point is that from the

mean parallactic motion of a group of stars we are now
enabled to derive at once its mean parallax.

This research has been carried out by Kapteyn for stars

of different magnitudes. It leads to the result that the

parallax of stars differing ]ivc magnitudes does not differ

in the proportion of one to ten, as would follow from the

supposition of equal luminosity of stars throughout the

universe, but only in the proportion of about one to five."

The same method cannot be applied to groups of stars

of different proper inotions, and it is only by a somewhat
indirect proof, and by calling in the aid of such trust-

worthy results of direct parallax determination as we
possess, that the variation of parallax with proper motion
could be satisfactorily dealt with.

The Mean Parallaxes of Stars of Different Magnitude
and Proper Motion.

.As a final result Kapteyn derived an empirical formula
giving the average parallax for stars of different spectral
types, and of any given magnitude and proper motion.
This formula was published at Groningen in 1901." Within
the past few months the results of researches on stellar

parallax, made under the direction of Dr. Elkin, at the
Astronomical Observatory of Yale University, during the
past thirteen years,' have been published, and they afford
a most crucial and entirely independent check on the
soundness of Kapteyn 's conclusions.

In considering the comparison between the more or less

theoretical results of Kapteyn and the practical determin-
ations of Yale, we have to remember that Kapteyn 's tables
refer only to the means of groups of a large number of
stars having on the average a specified magnitude and
proper motion, whilst the latter are direct determinations
affected by the accidental errors of the separate determin-
ations and by such uncertainty as attaches to the unknown
parallaxes of the comparison stars—parallaxes which we
have supplied from Kaptcyn's general tables.
The Yale results consist of the determination of the

parallax of 17;, stars, of which only ten had been previously
known to Kapteyn and had been utilised bv him. Dividing
these results into groups we get the following com-
parison ;

—

Comparison Groups arranged in order of Proper Motion.
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The Density of Stellar Distrihidioii at Different Distances

from our Sun.

Consider, lastly, the distribution of stellar density, that
is. the number of stars contained in the unit of volume.
We cannot determine absolute star-density, because, for

example, some of the stars which we know from their

measured paralla.\es to be comparatively near to us are
in themselves so liule luminous that if removed to even
a few light-years greater distance they would appear
fainter than the ninth magnitude, and so fall below the
magnitude at which our data at present stop.

But if we assume that intrinsically faint and bright
stars are distributed in the same proportion in space, it

will be evident that the comparative richness of stars in

any part of the system will be the same as the com-
parative richness of the same part of the system in stars
of a particular luminosity. Therefore, as we have already
found the arrangement in space of the stars of different

degrees of luminosity, and consequently their number at

different distances from the Sun, we must also be able
to determine their relative density for these different
distances.

Kapteyn finds in this way that, starting from the Sun,
the star-density (i.e., the number of stars per unit volume
of space) is pretty constant until we reach a distance of
some 200 light-years. Thence the .density gradually
diminishes until, at about 2500 light-years, it is only about
one-fifth of the density in the neighbourhood of the Sun."
This conclusion must, however, be regarded as uncertain
until we have by independent means been enabled to

estimate the absorption of light in its course through
interstellar space, and obtained proof that the ratio of
intrinsically faint to bright stars is constant throughout
the universe.

Thus far Kapteyn "s researches deal with th.- stellar

universe as a whole ; the results, therefore, represent only
the im-iii! conditions of the system. The further develop-
ment of our knowledge demands a like study applied to

the several portions of the universe separately. This will
require much more extensive material than we at present
possess.

As a first further approximation the investigation will

have to be applied separately to the Milky Way and the
parts of the sky of higher gal.actic latitude. The velocity
and direction of the Sun's motion in space may certainly
be treated as constants for many centuries to come, and
these constants may be separately determined from groups
of stars of various regions, various magnitudes, various
proper motions, and various spectral types. If these con-
stants as thus separately determined are different, the
differences which are not attributable to errors of observ-
ation must be due to a common velocity or direction of
motion of the group or class of star to which the Sun's
velocity or direction is referred. Thus, for example, the
Sun's velocity as determined by spectroscopic observations
of motion in the line of sight appears td be sensibly
smaller than that derived from fainter stars. The ex-
planation appears to be that certain of the brighter stars
form part of a cluster or group of which the Sun is a
member, and these stars tend to some extent to travel
together. For these researches the existing material,
especially that of the determination of velocities in the
line of sight, is far too scanty.
Kapteyn has found that stars the proper motions of which

exceed o"o5 are not more numerous in the Milky Way
than in other parts of the sky ;

- in other words, if only
the stars having proper motions of o"o5 or upwards were
mapped there would be no aggregation of stars showing
the existrnce of a Milky Way.
The proper motions of stars of the second spectral type

are, as a rule, considerably larger than those of the first

^ Publications AsTon, T ab.. Oroningen, No. 11.
- Ver'. Kn. Akad. Amster'am, January. 1893.
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type ; but Kapteyn comes to the conclusion that this

difference does not mean a real difference of velocity,

but only that the second-type stars have a smaller
luminosity, the mean difference between the two types
amounting to 2^ magnitudes.'

The Future Course of Research.

In the last Address delivered from this Chair on an
astronomical subject, Sir William Huggins, in 1891, dealt
so fully with the chemistry of the stars that it seemed
fitting on the present occasion to consider more especially
the problem of their motion and distribution in space, as
it is in this direction that the most striking advances in

our knowledge have recently been made. It is true that
since 1891 great advances have also been made in our
detailed knowledge of the chemistry of the Sun and
stars. The methods of astro-spectrography have been
greatly improved, the precision of the determination of

motion in the line of sight greatly enhanced, and many
discoveries made of those close double stars, ordinarily
termed spectroscopic doubles, the study of which seems
destined to throw illustrative light upon the probable
history of the development of systems from the original
nebular condition to that of more permanent systems.

But the limitations of available time prevent me from
entering more fully into this tempting field, more especially
as it seems desirable, in the light of what has been said,

to indicate the directions in which some of the astro-
nomical work of the future may be most properly
systematised. There are two aspects from which this

question may be viewed. The first is the more or less

immediate extension of knowledge or discovery ; the second
the fulfilment of our duty, as astronomers, to future
generations. These two aspects should never be entirely

separated. The first, as it opens out new vistas of re-

search and improved methods of work, must often serve
as a guide to the objects of the second. But the second
is to the astronomer the supreme duty, viz., to secure
for future generations those data the value of which grows
by time.

As the result of the Congress of Astronomers held at

Paris in 1887 some sixteen of the principal observatories
in the world are eng.aged, as is well known, in the
laborious task, not only of photographing the heavens,
but of measuring these photographs and publishing the
relative positions of the stars on the plates down to the
eleventh magnitude. .\ century hence this great work
will have to be repeated, and then, if we of the present
day have done our duty thoroughly, our successors will

have the data for an infinitely more complete and thorough
discussion of the motions of the sidereal system than any
that can be attempted to-day. But there is still needed
the accurate meridian observation of some eight or ten
stars on each photographic plate, so as to permit the
conversion of the relative star-places on the plate into
absolute star-places in the heavens. It is true that some
of the astronomers have already made these observations
for the reference stars of the zones which they have
undertaken. But this seems to be hardly enough. In
order to coordinate these zones, as well as to give an
accuracy to the absolute positions of the reference stars

corresponding with that of the relative positions, it is

desirable that this should be done for all the reference
stars in the sky by several observatories. The observ-
ations of well-distributed stars by Kustner at Bonn pre-

sent an admirable instance of the manner in which the
work should be done. Several observatories in each hemi-
sphere should devote themselves to this work, employing
the same or other equally efficient means for the elimin-
ation of sources of systematic error depending on magni-
tude, &c., and it is of far more importance that we should
have, say. two or three observations of each star at

three different observatories than two or three times as
many observations of each star made at a single observ-
atory.

The southern cannot boast of a richness of Instrumental
and personal equipment comparable with that of the

northern hemisphere, and consequently one welcomes with
enthusiasiTi the proposal on the part of the Carnegie
Institute to establish a meridian observatory in a suitable

1 /-//,f.,Ayri', iSc2.
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situation in the southern hemisphere. Such an observ-
arory, energetically worked, with due attention to all

necessary precautions for the exclusion of systematic
errors, would conduce more than anything else to remedy
ill some degree that want of balance of astronomical
effort in the two hemispheres to which allusion has
already been made. But in designing the programme of
the work it should be borne in mind that the proper
duty of the meridian instrument in the present day is no
longer to determine the positions of all stars down to a
given order of magnitude, but to determine the positions
of stars which are geometrically best situated and of the
most suitable magnitude for measurement on photographic
plates, and to connect these with the fundamental stars.
For this purpose the working list of such an observatory
should include only the fundamental stars and the stars
which have been used as reference stars for the photo-
graphic plates.

Such a task undertaken by the Carnegie Observatory,
by the Cape, and if possible by another observatory in
the southern hemisphere, and by three observatories in
the northern, would be regarded by astronomers of the
future as the most valuable contribution that could be
made to astronomy of the present day. Taken in con-
junction with the astrographic survey of the heavens now
so far advanced, it is .-in opportunity that if lost can
never be made good ; a work that would grow in value
year by year as time rolls on, and one that would ever
be remembered with gratitude by the astronomers of the
future.

But for the solution of the riddle of the universe much
more is required. Besides the proper motions, which
would be derived from the data just described, we need
for an ideal solution to know the velocity in the line
of sight, the parallax, the magnitude, and the spectrum-
type of every star.

The broad distinction between these latter data and
the determination of proper motion is this, that whereas
the observations for proper motion increase in value as
the square of their age, those for velocity in the line of
sight, parallax, magnitude, and type of' spectrum may,
for the broader purposes of cosmical research, be made
at any time without loss of value. We should therefore
be most careful not to sacrifice the interests of the future
by immediate neglect of the former for the latter lines
of research. The point is that those observatories which
undertake this meridian work should set about it with
the least possible delay, and prosecute the programme
to the end with all possible zeal. Three observatories in
each hemisphere should be sufHcient ; the qualitv of the
work should be of the best, and quality should not be
sacrificed for speed of work.

'

But the sole prosecution of routine labour, however
high the ultimate object, would hardly be a healthy con-
dition for the astronomy of the immediate future.' The
sense of progress is essential to healthv growth, the
desire to know must in some measure be' gratified. We
have to test the work that we have done in order to be
sure that we are working on the right lines, and new
facts, new discoveries, are the best incentives to work.

For these reasons Kapteyn, in consultation with his
colleagues in diffeient parts of the world, has proposed
a scheme of research which is designed to afford within
a comparatively limited time a great augmentation of
our knowledge. The principle on which his programme
is based is that adequate data as to the proper motions,
parallaxes, magnitudes, and the type of spectrum of stars
situated in limited but symmetrically distributed areas of
the sky, will suffice to determine many of the broader
facts of the constitution of the universe. His proposals
and methods are known to astronomers and need not
therefore be here repeated. In all respects save one these
proposals are practical and adequate, and the required
cooperation may be said to be alreadv secured—the excep-
tion is that of the determination of motion in the line
of sight.

.All present experience goes to show that there is no
known satisfactory method of determining radial velocity
of stars by wholesale methods, but that such velocities
must be determined star by star. For the fainter stars
huge telescopes and spectroscopes of coniparntively low
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dispersion must be employed. On this account there is

great need in both hemispheres of a huge reflecting tele-

scope—six to eight feet in aperture—devoted almost
exclusively to this research. Such a telescope is already
in preparation at Mount Wilson, in America, for use in

the northern hemisphere. Let us hope that Prof. Picker-
ing's appeal for a large reflector to be mounted in the

southern hemisphere will meet with an adequate response,

and that it wnll be devoted there to this all-important
work.

Conclusion.

The ancient philosophers were confident in the adequacy
of their intellectual powers alone to determine the laws
of human thought and regulate the actions of their fellow
men, and they did not hesitate to employ the same un-
supported means for the solution of the riddle of the
universe. Every school of philosophy was agreed that
some object which they could see was a fixed centre of

the universe, and the battle was fought as to what that
centre was. The absence of facts, their entire ignorance
of methods of exact measurement, did not daunt them,
and the question furnished them a subject of dispute and
fruitless occupation for twenty-five centuries.

But astronomers now recognise that Bradley's meridian
observations at Greenwich, inade only 150 years ago,
have contributed more to the advancement of sidereal

astronomy than all the speculations of preceding centuries.
They have learned the lesson that human knowledge in

the slowly developing phenomena of sidereal astronomy
must be content to progress by the accumulating labours
of successive generations of men ; that progress will be
measured for generations yet to come more by the
amount of honest, well-directed, and systematically dis-

cussed observation than by the most brilliant speculation ;

and that, in observation, concentrated systematic effort

on a special thoughtfully selected problem will be of more
avail than the most brilliant but disconnected work.
By these means we shall learn more and more of the

wonders that surround us, and recognise our limitations

when measurement and facts fail us.

Huggins's spectroscope has shown that many nebulae
are not stars at all ; that many well-condensed nebulae,

as well as vast patches of nebulous light in the sky, are
but inchoate masses of luminous gas. Evidence upon
evidence has accumulated to show that such nebulje
consist of the matter out of which stars (i.e., suns) have
been and are being evolved. The different types of star

specfra forin such a complete and gradual sequence (from
simple spectra resembling those of nebulae onwards
through types of gradually increasing complexity) as to

suggest that we have before us, written in the crypto-
grams of these spectra, the complete story of the evolu-
tion of suns from the inchoate nebula onwards to the
most active sun (like our own), and then downward to

the almost heatless and invisible ball. The period during
which human life has existed on our globe is probably
too short—even if our first parents had begun the work
— to afford observational proof of such a cycle of change
in any particular star; but the fact of such evolution,

with the evidence before us, can hardly be doubted. I

most fully believe that, when the modifications of terres-

trial spectra under sufficiently varied conditions of

teinperature, pressure, and environment have been further

studied, this conclusion will be greatly strengthened. But
in this study we must have regard also to the spectra of

the stars themselves. The stars are the crucibles of the

Creator. There we see matter under conditions ol

temperature and pressure and environment, the variety

of which we cannot hope to emulate in our laboratories,

and on a scale of magnitude beside which the proportion
of our greatest experiment is less than that of the drop to

the ocean. The spectroscopic astronomer has to thank
the physicist and the chemist for the foundation of his

science, but the time is coming—we almost see it now

—

when the astronomer will repay the debt by wide-reaching

contributions to the very fundamenta of chemical science.

Bv patient, long-continued labour in the minute sifting

of numerical results, the grand discovery has been made
that a great part of space, so far as we have visible

knowledge of it, is occupied by two majestic streams of

stars travelling in opposite d'rrrt'or.s. .Accurate and
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minute measuremenl has given us some certain know-
ledge as to the distances of the stars within a certain

limited portion of spare, and in the cryptograms of their

spectra has been deciphered the amazing truth that the

stars of both streams arc alike in design, alike in chemical
constitution, and alike in process of development.

But whence have come the two vast streams of matter
out of which have been evolved these stars that now
move through space in such majestic procession?

The hundreds of millions of stars that comprise these

streams, are they the sole ponderable occupants of space?
However vast may be the system to which they belong,

that system itself is but a speck in illimitable space; may
it not be but one of millions of such systems that pervade
the infinite?

We do not know.
"Canst thou by searching find out God? canst thou

find out the .'Mmighty unto perfection?"

SECTION A.

MATHEMATICS AND PHYSICS.

Opening Address by Prof. A. E. H. Love, M.A., D.Sc,
F.R.S., President of the Section.

I PROPOSE to use the opportunity afforded by this

.Address to explain a dynamical theory of the shape of

the earth, or, in other w^ords, of the origin of continents

and oceans.

The theory which has for more than a century been

associated with the phrase " the figure of the earth " is

the theory of the shape of the surface of the ocean.

Apart from waves and currents, this surface is determined
by the condition that there is no up and down upon it.

This condition does not mean that the surface is every-

w'here at the same distance from the centre of the earth,

or even that it is everywhere convex, but that a body
moving upon it neither rises against, nor falls in the direc-

tion of, gravity (modified by the rotation). .^ surface which
has this character is called an equipotential surface, and
the surface of the ocean coincides with part of an equi-

potential surface under gravity modified by the rotation.

This particular equipotential surface runs underground
beneath the continents. It is named the " geoid." The
height of a place above sea-level means its height nb( ve

the geoid. If we knew the distribution of density of the

matter within the earth it would be a mathematical problem
to determine the form of the geoid. As we do not know
this distribution we have recourse to an indirect means of

investigation, and the chief instrument of research is the

pendulum. The time of vibration of a pendulum varies

with the place where it is swung, and from the observed

times we deduce the values of gravity at the various places,

and it was shown many years ago by Stokes that the shape
of the geoid can be inferred from the variation of gravity

over the surface.

The question to which I wish to invite your attention

is a different one. If the ocean could be dried up, the

earth would still have a shape. What shape would it be?
Why should the earth have that shape rather than some
other? In order to describe the shape we may imagine
that we try to make a model of it. If we could begin

with a model of the geoid we should have to attach addi-

tional material over the parts representing land and to

remove some material over the parts representing sea.

Our model would have to be as big as a battleship if the

elevations and depressions were to be as much as 3 or

4 inches. In thinking out the construction of such a model
we could not fail to be impressed by certain general features

of the distribution of continent and ocean, and we may
examine a map to discover such features. Fig. i is a

rough map of the world drawn in such a way that to every

degree of latitude or of longitude there corresponds the

same distance on the map. Certain very prominent features

have often been remarked : the tapering of America and
.\frica towards the south, the disproportion between the

land are.ns of the northern and southern hemispheres, the

excess of the oceanic area above the continental area,

which occupies but little more than one-quarter of the

surface: the wide extent of the Pacific Ocean, which with

the adjoining parts of the Southern Orcxn covers nearly
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two-fifths of the surface, .\nolher prominent feature is

the antipodal position of continent and ocean. South

America south of an irregular line which runs from a

point near Lake Titicaca to Buenos Ayres is antipodal to-

a portion of Asia which lies in an irregular triangle with

corners near Bangkok, Kiaochau, and Lake Baikal ; but

no other considerable parts of the continental system have

continental antipodes. The Antarctic continent is antipodal

to the Arctic Ocean, Australia is antipodal to the central

Atlantic, and so on. Another notable feature is the skew
position of South America to the east of North .-Xmerica ;

South America lies to the east of the meridian 85° west

of Greenwich ; most of North America lies to the west

of it. But although we may observe prominent general

features of the distribution, we should find it far from

casv to attribute to the form of our imaginary model any-

Trmnrnnrmr^WniH^r

thing that could be called a regular geometrical figure.

When we begin to think about the removal of material

from the parts of the model which are to represent oceans

and seas, we require a map which gives inforination about

the depth of the sea in difl'erent places, .\round all the

coasts there is a margin of not very deep water. If some

part of the sea could be dried up, so that more land

v.-as exposed around all the coasts, the area of the surface

of the sea would be diminished ; and it is known that the

depth of water that would have to be removed in order

to make the area of the sea just half the total area is

about 1400 fathoms. The contour-line at this depth would

divide the surface into two regions of approximately equal

area—the continental region and the oceanic region.

Fig. 2 represents the contour-line at 1400 fathoms, the

line of separation of the continental and oceanic regions.

The continental region is shaded. In drawing this map

I have omitted a number of small islands, and I have

also omitted a few enclosed patches of deep water. Two
of these are in the Mediterranean, one in the Arctic

Ocean and others are in the Gulf of Mexico and the

Caribbean Sea. The Red Sea, the Mediterranean, and the

Arctic Ocean belong to the continental region, and so do

the Gulf of Mexico and the Caribbean Sea. At this depth

Asia and North .'\merira are joined across Behring's Strait,

and Europe is joined to North America across the British

Isles, Iceland, and Greenland ; Australia is joined to

Asia' through Borneo and New Guinea, and the Austral-

asian continental region nearly reaches the Antarctic

region by wav of New Zealand. At this depth

also South .America does not taper to the south, but



NA TURE [August i, 1907

spreads out, and is separated from the Antarctic region by

a very narrow channel. By go'ng down to great depths

our problem is very much simplified. We find that the

surface of the earth can be divided into continental and
oceanic regions of approximately equal area by a curve

which approaches a regular geometrical shape. By smooth-

ing away the irregularities we obtain the curve shown in

Fig- 3. which exhibits the surface as divided up into a

continuous continental region and two oceanic regions

—

the basin of the Pacific Ocean and the basin of the Atlantic

and Indian Oceans. We may take our problem to be this :

to account on dynamical grounds for the separation of the

surface into a continental region and two oceanic regions

which are approximately of this shape.

The key of the problem was put into our hands four

years ago by Jeans in his theory of gravitational instability.

If there are any differences of density in different parts

of a gravitating body, the denser parts attract with a
greater force than the rarer parts, and thus more and
more of the mass tends to be drawn towards the parts

where the density is in excess, and away from the parts
where it is in defect. In every gravitating .system there

is a tendency to instability. In a body of planetary dimen-
sions this tendency, if it were not checked, would result

in a concentration of the mass either towards the centre
or towards some other part. But concentration of the
mass means compression of the material, and it cannot
proceed very far without being checked by the resistance
which the material offers to compression. There ensues a
sort of competition between two agencies : gravitation,
making for instability, and the el.astic resistance to com-

^^
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protuborant at llie equator than the figure of the planet

on which it rests. The primary effect of the rotation of

the earth upon the distribution of continent and ocean
is to draw the ocean towards the equator, so as to tend

to expose the Arctic and Antarctic regions. We have seen
that both Arctic and Antarctic are parts of the continental

region. But there is an important secondary effect.

l."nder the influence of the rotation the parts of greater

density tend to recede further from the axis than the parts

of le?;s density. If the density is greater in one hemisphcroid
than in the other, so that the position of the centre of

gravity is eccentric, the effect must be to produce a sort

of furrowed surface ; and the amount of elevation and
depression so produced can bo described by an exact mathe-
matical formula. It has been proved that this formuhi
is a sort of e.xpression which mathematicians name a

spherical harmonic of the third degree.

The shape of the earth is also influenced by another
circumstance. We know that at one time the moon was
much nearer to the earth than it is now, and that the

two bodies once rotated about their common centre of

gravity almost as a single rigid system. The month was
nearh" as short as the day, and the moon was nearlv
fixed in the sky. The earth must then have been drawn
out towards the moon, so that its surface was more nearly
an ellipsoid with three unequal axes than it is now. The
primary effect of the ellipsoidal condition upon the disfri-

bution of continent and ocean would be to raise the surface
above the ocean near the opposite extremities of the
greatest diameter of the equator. But, again, ow'ing to

the eccentric position of the centre of gravity, there would
be an important secondary effect. The gravitational
attraction of an ellipsoid differs from that of a sphere,
and It may be represented as the attraction of a sphere
together with an additional attraction. If the density
was greater in one heml-elllpsoid than in the other, the
additional attraction would produce a greater effect in the
parts where the density was in excess, and the result,

just as in the case of rotation, would be a furrowing of
the surface. It has been proved that the formula for this
furrowing also is expressed by a spherical harmonic of the
third degree.

We are brought to the theory of spherical harmonics
and the spherical harmonic analysis. Spherical harmonics
are certain quantities which vary in a regular fashion over
the surface of a sphere, becoming positive in some parts
and negative in others. I spoke just now of making a
model of a nearly spherical surface by removing material
from some parts and heaping it up on others. Spherical
harmonics specify standard patterns of deformation of

spheres. For instance, we might remove material over
one hemisphere down to the surface of an equal but not
concentric sphere (r/. Fig. 5) and heap up the material
over the other hemisphere. We should produce a sphere
equal to the original but in a new position. The formula
for the thickness of the material removed or added is a

spherical harmonic of the first degree. It specifies the
simplest standard pattern of deformation. Again, we
might remove material from some parts of our model
and heap it up on other parts so as to convert the sphere
Into an ellipsoid. The formula for the thickness of that
which is removed or added is a spherical harmonic of
the second degree. Deformation of a sphere Into an
ellipsoid is the second standard pattern of deformation.
The mathematical method of determining the appropriate
series of standard patterns is the theory of spherical har-
monics. Its importance arises from the result that any
pattern whatever can be reached by first making the
deformation according lo the first pattern, then going on
to make the deformation according to the second pattern,
and so on. If we begin with a pattern, for instance the

shape cf the earth, which is not a standard pattern, we
can find out how great a deformation of each standard
pattern must be made in order to reproduce the prescribed
pattern. The method of doing this is the method of

spherical harmonic analysis. Except in very simple cases

the application of it involves rather tedious computations.
With much kind assistance and encouragement from Prof.
Turner. I made a rough spherical harmonic analysis of

the eanh's surface. I divided the surface into 2592 small

areas, rather smaller on the average than lireat Britain.

gave them the value -l-i, or one unit of elevation, if they

are above the sea, and the value — i, or one unit of

depression, if they are below the 1400-fathom line. To
the Intermediate areas I gave the value o. The distribu-

tion of the numbers over the surface was analysed for

spherical harmonics of the first, second, and thira degrees.

Any spherical harmonic of the first degree gives us a

division of the surface into two hemispheres—one elevated,

the other depressed. The spherical harmonic analysis

informs us as to the position of the great circle which
separates the two hemispheres, and also as to the ratio

of the maximum elevation of this pattern to the maximum
elevation of any other pattern. The central region of

greatest elevation of this pattern is found to be in the

neighbourhood of the Crimea, and the region of elevation

Fig.6.

contains the Arctic Ocean and the northern and central

parts of the Atlantic, Europe, Africa, Asia, most of North
.\merica, and a small part of South America. When the

surface is mapped on a rectangle in the same way as

before, the chart of the harmonic is that shown in Fig 6.'

The actual disproportion between the amounts of con-

tinental area in the northern and southern hemispheres is

associated with the . result that the central region of

elevation, as given by the analysis, is about 45° north of

the equator ; and the extension of the Pacific Ocean and

adjoining Southern Ocean to much higher southern than

northern latitudes is associated with the corresponding

position of the central region of greatest depression about

45° south of the equator. In regard to harmonics of the

second degree, the spherical harmonic analysis informs us

as to the ellipticity of the equator and the obliquity of

Fig. 7.

the principal planes of that ellipsoid w'hich most nearly

represents the elevation of the surface above or its depres-

sion below the surface of the ocean, or the geoid. The
result is an equatorial region of depression, which spreads

north and south unequally in different parts and forms a

sort of immense Mediterranean, containing two great

basins, and separating a northern region of elevation from

a southern. The northern region of elevation occupies the

northern part of the Atlantic Ocean and runs down to

and across the equator in the neighbourhood of Borneo.

The southern region of elevation occupies the southern

part of the Pacific Ocean, and it runs up to and across

the equator in the neighbourhood of Peru. The chart

of the harmonic is shown In Fig. 7. The equatorial regions

1 In this figure, and in the following figures, regions of elevalun are

•haded, and regions of depression are left blank.
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of elevation given by the analysis are near the ends of a

diameter, as we should expect.

It has not been necessary to enter into a minute descrip-

tion of the harmonics of the first and second degrees,

because they represent very simple things—a shifting of

the surface to one side and a distortion of it into an

ellipsoid. The harmonics of the third degree are not so

familiar. There are pssenlially four of them, each specify-

Flg.8.

ing a standard pattern of deformation. The first of these,

the zonal harmonic, gives us a division of the surface into

two polar caps and two zones by means of the equator

and the parallels of latitude about 51° north and 51° south.

.Alternate zones are depressed and elevated, as shown in

Fig. 8. The existence of an Antarctic continent and an

.Arctic Ocean is specially associated with the presence of

this harmonic, and the disproportion of the continental

Fiq.9,

areas in the northern and southern hemispheres is also

connected with it. The second of the harmonics of the

third degree, the tesseral harmonic of rank i, gives us
a division of the surface into six half-zones by means of

a complete meridian circle and the parallels of latitude

about 27° north and 27° south. Alternate half-zones are

depressed and elevated as shown in Fig. g. The combined
effect represented by the zonal harmonic and the tesseral

of combining these two harmonics because they represent

the particular effects that would be produced by the inter-

action of two causes—the rotation, and the eccentric posi-

tion of the centre of gravity. The third type of harmonics

of the third degree, the tesseral harmonic of rank 2, gives

us a division of the surface into octants by means of the

equator and two complete meridian circles. Alternate

octants are elevated and depressed as show-n in Fig. 11. We

Fig.) I.

can name the octants where there is elevation : Asia, Aus-
tralasia, North .America, South America. The harmonic
of this type is certainly prominent. It is specially asso-

ciated with the skew position of .South .America to the

east of North America. The fourth type of harmonics of

the third degree, the sectorial harmonic, gives us a division

of the surface into six sectors by means of three complete
meridian circles. Alternate sectors are depressed and

Fig.12.

elevated as shown in Fig. 12. The soiuhwaid tapering ol

Africa is specially associated with the harmonic of this

tvpe. The combined effect of all the harmonics of the

third degree is shown in Fig. 13. It represents the sphere

deformed into a sort of irregular pear-shaped surface. The
stalk of the pear is in the southern part of Australia and
contains Australasia and the Antarctic continent. This is

surrounded on all sides but one (towards South America)

Fig. 10

harnionii of rank 1 is a furrowed surface with an .Arctic

region of depression extending southwards in the direction
of the .Atlantic, a zone of elevation which runs across the
Atlantic, South America, and Africa, and then turns north-
wards at either end, a zone of depression with the same
kind of contour, and an Antarctic region of elevation which
extends northwards in the direction of .Australasia. These
regions are shown in Fig. 10. 1 have recorded the result
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bv a zone of depression, the waist of the pear. This,

again, is surrounded on all sides but one (towards Japan)

by a zone of elevation, the protuberant part of the pear ;

and finally we find the nose of the pear in the central

Atlantic between the Madeiras and the Bermudas. 1 do

not, however, wish to emphasise the resemblance of the

surface to a pear or any other fruit, but prefer to describe

it as an harmonic spheroid of the third degree. Another
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way of regarding it would be as a surface with ridges

and furrows. From a place in the South Atlantic there

run three ridges : one north-westwards across America, a

second north-eastwards across Africa and Asia, and the

third southwards over the Antarctic continent, continuing

northwards across Australia nearly to Japan. From tht

Sea of Okhotsk there run three furrows : one south-west-

wards across Japan, the Malay Peninsula, and the Indian

Ocean ; a second south-eastwards across the Pacilic ; and
the third northwards over the Arctic Ocean, continuing

southwards by way of the Atlantic. Harmonics of the

first and third degrees have in common the character of

giving depression at the antipodes of elevation ; the har-

monics of the second degree give depression at the anti-

podes of depression and elevation at the antipodes of

elevation. The maxima of the harmonics of the first and

third degrees are found to be rather greater than the ma.xi-

mum of the harmonic of the second degree. Of three

quantities to be added together the two larger ones agree

in giving depression at the antipodes of elevation ; a result

which is in accordance with the fact that most continents

have oceanic antipodes.

When we superpose the effects represented by all the

various harmonics of the first, second, and third degrees,

so as to make, as it were, a composite photograph of all

the various elevations and depressions represented by them
severally, each in its appropriate amount as determined

by the harmonic analysis, we find the curve shown in

Fig. 14 as the theoretical curve of separation between

regions of elevation and depression which are approximately

equal in area. I showed before a smoothed curve (Fig. 3)

which 1 proposed to lake as representing ihp facts to be

Flq. I4-.

accounted for. The resemblance of the two curves seems

to be striking. Incidentally it has been noticed how the

prominent features of the distribution of continent and

ocean are associated with the presence of various harmonics.

As regards the contour of the great ocean basins, we
seem to be justified in saying that the earth is approxi-

mately an oblate spheroid, but more nearly an ellipsoid

with three unequal axes, having its surface furrowed

according to the formula for a certain spherical harmonic

of the ihird degree, and displaced relatively to the geoid

towards the direction of the Crimea.
As regards the amount of elevation and depression in

different parts, the agreement of the theory with the facts

is not so good. The computed elevation is too small in

Southern Africa, Brazil, and the southern part of South

America, too great in the .Arctic regions, to the south of

of Australasia, and in the Mediterranean region. There
are manv reasons why we could not expect the agreement
to be very good. One is the roughness of the method of

harmonic analysis that was used. But there is also the

fact that many causes must have contributed to the shap-

ing of our actual continents and oceans besides those which
have been taken into account in the theory. It appears,

however, that the broad general features of the distribution

of continent and ocean can be regarded as the consequences

of simple causes of a dynamical character : eccentric posi-

tion of the centre of gravity, arising from a past state of

inadequate resistance to compression, an inherited tendency,

so to speak, to an ellipsoidal figure, associated with the

attraction of the moon in a bygone age, the rotation, and
the interactions of these various causes.

In attempting to estimate the bearing of the theory on
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geological history we must be guided by two considerations.

The first is that the earth is not now gravitationally un-

stable. From observations of the propagation of earth-

quake shocks to great distances, we can determine the

average resistance to compression, and we find that this

resistance is now sufficiently great to keep in check any
tendency to gravitational instability. The eccentric position

of the centre of gravity must be regarded as a survival

from a past state in which the resistance to compression
was not nearly so great as it is now. The second guiding

consideration is that, according to the theory, the in-

equalities which are expressed by spherical harmonics of

the third degree are secondary effects due to the interaction

of the causes which give rise to inequalities expressed by
harmonics of the first and second degrees. We should

expect, therefore, that the inequalities of the third degree

would be much smaller than those of the first and second

degrees ; but the harmonic analysis shows that the three

inequalities are entirely comparable. We must conclude

that the harmonics of the first and second degrees which
we can now discover by the analysis are survivals from a past

state, in which such inequalities were relatively more
important than they are now. Both these considerations

point in the same direction, and they lead us to infer that

certain s.-Bcular changes may have taken place in the past,

and may still be going on. Sixty-nine years ago Charles

Darwin wrote :
" The form of the fluid surface of the

nucleus of the earth is subject to some change the cause

of which is entirely unknown, and the effect of which is

slow, intermittent, but irresistible." Forty-two years later

Sir George Darwin showed that any ellipsoidal inequality

in the figure must be gradually destroyed by an irreversible

action of the same nature as internal friction or viscosity.

The same may be said of a stale in which the centre of

gravitv does not coincide with the centre of figure whtn
the resistance to compression is great enough to keep in

check the tendency to gravitational instability. The state

would be changed gradually in such a way as to bring

the centre of gravity nearer to the centre of figure. .\

symptom of such changes might be the occurrence of great

subsidences in the neighbourhood of the Crimea, where

we found the maximum of the first harmonic. Such sub-

sidences are supposed by geologists to have taken place in

rather recent times. Symptoms of the diminution of the

inequalities expressed by harmonics of the second degree

would be found in the gradual disappearance of seas

forming part of the great depression which was described

above as a sort of immense Mediterranean (r/. Fig. 7), in

the destruction and inundation of a continent in the

northern .Atlantic and in a gradual increase of depth of

the Southern Pacific. The disappearance of seas from a

vast region surrounding the present Mediterranean basin,

and containing the Sahara and Southern Asia as far east

as the Himalayas, is one of the best ascertained facts in

geological history ; and the belief in the destruction of a

north Atlantic continent is confidently entertained. In

parts of the Southern Pacific a depression represented by

harmonics of the third degree is superposed upon an

elevation represented by harmonics of the second degree,

and we should therefore expect to find the depth of the

ocean to be increasing gradually in this region. The
region in question is that of the coral reefs and coral

islands, such as Funafuti, and the result is in accord with

Darwin's theory of the formation of coral reefs. So far

as the general distribution of the mass within the earih

is concerned, the reduction of the inequalities of the first

and second degrees would seem to have already proceeded

very far ; for we are assured by geodesists that harmonics

of the first degree, and those of the second degree which

do not represent the effect of the rotation, are far from

prominent in the figure of the geoid—much less prominent

than we found them to be in the distribution of continent

and ocean. We infer that the inequalities of the first

and second degrees must have been progressively diminished

in comparison with those of the third degree. The general

result of such changes would be a gradual diminution of

the depths and extents of the oceans which correspond

with the harmonics of the first and second degrees, and a

compensating increase in the depths and extents of the

oceans which correspond with the harmonic of the third

degree. To see the character of the changes which wuuld
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ihus Ije brought about, we may examine a figure which
shows the composite elevations and depressions that an
reprpsenled by harmonics of the first and second degrees,

and, separately, those which are represented by harmonic
of the third degree. In Fig. 15 the composite elevations of

the first and second degrees are shaded vertically, and the
elevaiions of the third degree are shaded horizontally. '1

1

deep parts of the Atlantic that border the coasts every-
where from Brazil to Ashanti are regions in which a depres-

sion represented by the third harmonic is superposed upon
an elevation represented by the other two harmonics, and
ihe same is true of the deep parts of the Indian Ocean
which border the shores of Africa and Asia from Mada-
sjasrar to Burmah. The deep parts of the Pacific that

border the western coast of America from Alaska to Ch'
are regions in which an elevation represented by the third

harmonic is superposed upon a depression represented by
ihe other harmonics. These observations suggest that in Ihe

greater part of the Atlantic and the northern and western
pans of the Indian Ocean the direction of s;Ecular change
may have been that of an advance of the ocean to encroach
upon the continental region, while in the Pacific Ocean on
ihe .-Vmerican side the direction of saccular change may
have been that of a retreat of the ocean, permitting an
extension of the continental region. This difference would
lead us to expect different types of coast in the two
regions, and such a difference has been observed. Whereas
in Ihe Atlantic region, with few exceptions, the coast cuts
across the directions of the mountain chains, in the Pacific

region on the American side the coast generally corresponds

Fig.15.

in direction with the neighbouring mountain chains of the
continent. The deep parts of the Pacific which are nearest
to the Asiatic coast from Kamchatka to Siam are regions
where a moderate depression represented by the third har-
monic is superposed upon a moderate elevation represented
by the other harmonics. These shores of the Pacific are
dislinguished by the wide margin which separates the deep
ocean from the coast of the continent. It might perhaps
be desirable to recognise in this region a type of coast
differing from the two main types associated with the
Atlantic and the American side of the Pacific. The analysis
does not represent South Africa or the southern parts of
South America sufficiently well to warrant us in expecting
these regions to exhibit one type rather than the olher

;

but the way in which Australia is represented, as an ele-
vation of the third degree superposed upon a depression of
the first, suggests that the coasts of Australia, and especially
the eastern coast where the elevation in question is

greater, should be of the same type as the American shores
of the Pacific; and it is the fact that the mountain chains
of Queensland and New South Wales run parallel to the
neighbouring coasts. There seems therefore to be much
evidence to support Ihe view that the direction of sjEcular
change has been that of diminishing the prominence of the
inequalities of the first and second degrees in comparison
with those of the third degree. The process by which such
changes would be brought about would be of the nature
of relief of strain, expressing itself in occasional fractures
of no very great magnitude ; and such fractures would be
manifested at the surface as earthquakes. Seismic and
volcanic activities constitute the mechanism of the process
of change. These activities are spasmodic and irregular,
but the effect of them is cumulative. For this reason thev
tend in the course of ages to transform the shape of the
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earth from one definite type to another. The diminishing

speed of the earth's rotation is another cause of change
which appears to produce an allernating rather than a

cumulative effect. On the one hand it tends to diminish

that tendency, which we noted above, to draw the waters
of the ocean towards equatorial regions ; on ihe other hand
it must result in an actual reduction of the equatorial

protuberance of Ihe earth's figure. This reduction can only

be effected by seismic activity expressed by subsidences in

equatorial regions. The effect which would in this way
be produced in the distribution of continent and ocean
would appear to be that there would be long periods in

which the ocean would tend to advance towards the Arctic

and Antarctic regions, interrupted by shorter periods in

which it would tend to retreat towards the neighbourhood
of the equator.
The theory which I have tried to explain is a tentative

one, and further investigation may prove it to be untenable :

but it is to its credit Ihat, besides tracing to dynamical
causes the existing distribution of continent and ocean, it

offers an explanation of the difference between the .Atlantic

and Pacific types of coast, it gives indications of a possible

account of those alternations of sea and land which first

led to the study of geology, and it suggests an (rigin for

Charles Darwin's unknown force the operation of which is

slow and intermittent, but irresistible.

Xkxt year's meeting of the British Medical .Association

will be held at Sheffield under the presidency of Mr. Simeon

Snell. This year's meeting is at present in progress at

Exeter. On Tuesday last the president. Dr. Henry Davy,

delivered his address, taking as his subject " Science in

its Application to National Health."

The Nimrod, in which Mr. E. H. Shackleton's expedi-

tion will proceed to the -Antarctic regions, sailed from the

Thames on July 30 with Lieut. Rupert England in com-

mand. Lord Kelvin has presented to the expedition a

standard compass and sounding instruments. The
.Admiralty is lending a compass, chronometers, charts, and

sounding apparatus, as well as three Lloyd-Creak Dip

instruments for the landing party. Watches are being

suppli'ed by the Royal Geographical Society, and, in

addition, the vessel will be equipped with a liquid steer-

ing compass and a special pole compass. The members of

the expedition on board the Nimrod are Mr. James Murray,

the biologist of the expedition ; Mr. \V. .\. Michell, surgeon

and zoologist ; and .Mr. A. F. Mackay, the junior surgeon

of the landing party, who will also engage in zoological

work. At Lyttelton, New Zealand, the remaining members
of the expedition will join the ship. These include, besides

.Mr. Shackleton, .Mr. E. Marshall, senior surgeon of the

shore party and cartographer of the expedition ; Lieut.

-Adams, R.N.R., who will be in charge of the meteor-

ological work ; and Sir Philip Brocklehurst, for survey

work and field geology. Dr. David, professor of geology

in Sydney University, has arranged to accompany the

expedition south to King Edward VH. Land.

The weather still continues very cool for the time of

year, but on the whole the conditions lately have been

somewhat dry. .At Greenwich there has been no year

since 1888 with so few warm days in July, and the

thermometer has not once touched 80°. The total rain-

fall for the month is less than an inch, whilst the average

for the past sixty years in July is 2-40 inches. The
aggregate rainfall for the first eight weeks of suinmer, to

July 27, is less than the average in the north-east, east,

and south of England, and in the Channel Islands, but

in every other district of the United Kingdom it is in

excess of the normal. The greatest excess for the summer
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is 2-42 inches, in the norlh-west of England, wliilst tlie

greatest deficiency is 117 inches, in the east of England,

the measurements being respectively 7-21 inches and

2-S8 inches, and the rainy days respectively forty-one and
twenty-six. Both the temperature and the sunshine for

the summer have, so far, been below the average.

The e.xperiments which have been in progress in the

Congo State for some time past in training the African

elephant for domestic work are progressing satisfactorily.

During the first three months of the present year, eight

young elephants were captured, bringing the stud up to a

total of thirty. At first the wild elephants suffer in health

on confinement, but this depression soon passes off.

Similar experiments arc being made in the British terri-

tory of Uganda, but so far the results there are uncertain.

.^s illustrating further the want of sympathy with

scientific research shown by the Indian administrative

authorities, to which Prof. Ronald Ross, F.R.S., directed

attention in an exhaustive article contributed to our issue

of June 13, an Indian correspondent writes concerning the

rules of the India Office regulating the supply of apparatus

to Government colleges. .According to these rules, our

correspondent states, any piece of apparatus of European

manufacture—costing more than 3Z. 75.—can only be

obtained by requisitioning through the Secretary of State.

Requisitions are prepared once a year, and, as a rule,

eighteen months elapse between writing a demand and the

arrival of the apparatus. It is nearly impossible to foresee

everything that may be required during the prosecution

of a research, and it happens sometimes that a man of

science must wait three years for necessary material. The
reasonable contention is made that professors in India

should be permitted to spend their laboratory funds them-
selves and to deal with manufacturers direct. It is surely

not taking too much for granted to suppose that men in

responsible positions, who presumably have been selected

for their posts with great care, may be trusted to administer

their funds honestly and to the best advantage of the

institutions with which they are connected. The system of

having to requisition scientific instruments and materials

a year or more in advance is not confined to India, and it

is both discouraging to scientific work and wasteful in

practice.

It is interesting to find that the traditional date

assigned to one of the great cycles of national legend is

confirmed by independent evidence, and this in the case

of the oldest existing literature of any of the peoples who
dwelt to the north of the Alps. According to the native

annals of Ireland, the Celtic heroes, Conchobar and

Cuchulainn, flourished about the beginning of the Christian

era, and though some authorities have supposed

Cuchulainn to be a degraded Celtic god, there can be no

reasonable doubt that he and his uncle lived and fought on

earth. This traditional date is supported by the fact,

already well recognised by scholars, that, though the

poems were at a later date modified by their ecclesiastical

transcribers, their spirit is essentially pagan. Prof.

Ridgeway, in a paper recently submitted to the British

Academy, has approached the problem from the point of

view of the archaeologist. From an elaborate investigation

of the ethnology of this heroic race, their methods of fight-

ing, their use of chariots—unknown to the later Ossianic

poems— their arms and armour, and their dress and

jewellery, as described in the Cuchulainn Epic, he is able

by a comparison of remains of the La T^ne period dis-

covered in Ireland to decide that this cycle of culture is

here represented
; that, as is asserted in the Irish traditions,
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a tall, fair-haired, grey-eyed race of Celrs, like those of

Britain and the Continent, invaded Ireland in the centuries

immediately before the birth of Christ, and that the poems
themselves took shape when the La T^ne form of culture

was still flourishing in the country, which can hardly

have been much later than 100 .^.D. The evidence of

tradition and archaeology thus happilv combines to establish

the date of this important Saga literature.

According to the report of the Northumberland Sea-
fisheries Committee for the past year, the prospects of the

fisheries under its supervision are very satisfactory, the

marked falling-off in the products of trawling, which has
been so noticeable for many years, having at length given

place to a distinct upward tendency. It was discovered

some time ago that an extensive migration from the south

of female crabs takes place during winter, and it is now
ascertained that a similar state of affairs exists in the

case of flounders, which travel when fully adult into Scotch
waters. Means for extending the mussel-beds of the dis-

trict have been carefully sought, but at present with no
great success. The main reasons for the unsatisfactory

state of the mussel-supply appear to be the crowded con-

dition of some of the. beds, the action of storms on others,

and the destruction caused by whell<s and starfishes.

Judging from the report for 190b, the Zoological Gardens
at Gi?a, near Cairo, enjoy great popularity among native

Egyptians, the number of visitors showing an increase of

twenty-five per cent, on the previous year, which was
itself a record season. .At the close of last year the

gardens contained a remarkably fine collection of .African

big game animals, inclusive of six Sudani elephants, nine

beisa oryx, three addax, and three kudu.

The skeleton of a wonderful new horned rodent,

Epigaulus hatcheri, from the Miocene of Kansas, is de-

scribed by Mr. J. W. Gidley in the Proceedings of the

U.S. National Museum, No. 1554 (pp. 627-636). The
total length of the mounted skeleton in a straight line

is about 14 inches. From the allied Ceratcgaulus, the genus

differs by the larger and more backwardly directed horns,

the reduced molars, and larger premolars. Although pre-

senting some resemblances to the beavers and squirrels,

it appears to be most nearly related to the sewellels

(Haplodontidae). The paper concludes with speculations as

to what possible use horns can be to a burrowing animal.

The porcupines of the Malay Peninsula and .\rchipelago

form the subject of a paper by Mr. M. \\'. Lyon in the

Proceedings of the L'.S. National Museum, No. 1552 (vol.

xxxii., pp. S75~594). '" which the generic grouping is

revised and several new forms are described. For the

large Malay and Java porcupines, commonly known as

Hystrix brachyura and H. javanica, V. Cuvier's genus
Acanthion is reinstated. These porcupines differ from the

typical Hystrjx by the absence of a nuchal crest, the

shorter quills, and much shorter nasal bones in the skull,

which extend backwards only so far as the line of the

lachrymals, instead of to the hind root of the zygomatic

arch. A new species from Sumatra is made the type of

a separate genus, as Thecurus sumatrae, differing from
Acanthion by the smaller capsule-like extremities of the

tail-bristles, often closed at the end, and the smaller

quills, which are replaced on the lower part of the rump
by grooved spines like those on the back. The remaining

species are referred, as before, to the genera Atherura (or

.Atherurus) and Trichys.

From Prof. H. F. Osborn we have received copies of a

number of papers published in the Bulletin of the

.American Museum of Natural Historv, Science, Sec, from
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which the following are selected for notice. In vol. xxii.,

art. 13, of the first-named serial is described the milk-

dentition of the hyracoid from the Egyptian Eocene known
as Saghatheriimi, the teeth at that age serving to confirm

previous conclusions as to the systematic position of the

genus. A restoration of the skeleton and external form of

the remarkable Permian reptile Naosaurus forms the sub-

ject of vol. .xxiii., art. 14. The enormous neural spines of

the dorsal vertebra;, armed with transverse spikes, are

considered to have supported a sail-like expansion of skin,

but no reference is made to the probable object of this

structure ; the creature measured about %\ feet in length.

A magnificent skeleton of the Columbian mammoth
{Elephas columbi), discovered in Indiana in 1903, and now
mounted in the .'\merican Museum of Natural History, is

described in art. 12 ; the tusks are remarkable for their

great curvature and the crossing of the tips. The extinct

mammals of Patagonia, and American exploration in the

vertebrate beds of the Fayum Eocene, form the subjects of

two of Prof. Osborn's contributions to Science.

In referring to a scientific expedition sent out by the

University of Colorado to study the natural history of

the north-eastern part of the State, it is mentioned that,

owing to the diversity of climatic conditions, the flora of

Colorado is only exceeded in numbers by the flora of the

State of California, and possibly of Florida. The object

of the expedition was to collect plants, birds, and fossils.

Leguminous plants, notably Psoralea teniiiflora and species

of Astragalus, were prolific in the dry localities. Varieties

of Populus known as cotton wood were abundant along
the streams. Details appear in vol. iv.. No. 3, of the
University of Colorado Studies, where Mr. F. Ramaley
contributes a second article on the silva of Colorado,
treating of the species of Populus.

.An ofliicial notice which has been issued by the Inspector-
General of Forests in India, intimating that the series of

Forest Bulletins initiated in 1905 will be superseded by
two publications to be known as the Indian Forest
Records and Indian Forest Memoirs, furnishes another
proof of the recognition by the Government of India of the
importance of the department. Similarly to the Records
and Memoirs of the Geological Survey of India, the
former, that will be issued as material accumulates, will
be devoted to short articles, notes, and preliminary
announcements; the latter will contain memoirs or mono-
graphs, and will also appear irregularly as occasion arises.

The report for 1906 of the Director of Agriculture in the
Federated Malay States has been received. In connection
with rice cultivation, experiments have been instituted to

test the value of rotation crops. The position of the rubber
industry is reviewed, and the opinion is expressed in

favour of pushing the manufacture of block rubber, since it

approximates more nearly to the smoke-dried Brazilian
product. On the subject of soils and the expense incurred
by weeding, Mr. Carruthers recommends the cultivation of

a suitable leguminous crop, such as Mimosa rudica, the
sensitive plant, on rubber lands, that would not only
increase the nitrogen in the soil, but would also tend to

conserve the surface.

Dr. J. C. Willis contributes a paper to the Annals of
the Royal Botanic Gardens, Peradeniya (vol. iv., part i.),

on the occurrence and origin of certain endemic 'plants
on Mt. Ritigala in Ceylon and elsewhere, providing in
his opinion strong evidence against the theory of the
origin of species by natural selection of infinitesimal

variations. Comparing a number of allied species, such
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as Coleus ejongatus, an endemic on Mt. Ritigala, with
Colcus barbatus, a plant widely spread through Ceylon
and S. India, Dr. \\'illis controverts the view that the

specific characters of the endemic have developed as

adaptations by means of infinitesimal variations, and
prefers the mutation theory as affording a more feasible

explanation.

Fruit enters largely into the dietary of Americans, and
this wholesoiTie practice has been encouraged by the

United Stales Department of .Agriculture by means of

bulletins indicating the nutritive value of fruit to the

consumer and the economic value as a crop to the farmer.

A Farmer's Bulletin, No. 293, compiled by Mr. C. T.

Langworthy, provides a rational summary of available data

on the composition, food value, and place of fruit in the

human diet.

A CATALOGUE of the plants of New Zealand, similar to

the London catalogue of the British Isles, has been pre-

pared by Mr. T. F. Cheeseman for the Education Depart-

ment of that dominion, The arrangement is that of the

author's recently issued " Manual of thn New Zealand

Flora "; the indigenous and naturalised plants are grouped

separately, and the distribution is broadly indicated.

In the Journal of the Royal Society of New South Wales
(vol. xl.), Mr. R. H. Mathews gives some details of

the organisation of the Kurnu tribe in the north-west of

New South Wales, of their rules as to sharing food, of

the organisation of the Chauan tribe near the north-east

border of Western -Australia, and of the language of tribes

about Alice Springs; he also gives a Loritcha vocabulary

and some details as to avenging parties in Victoria. We
learn more as to the " blood " divisions of the Kurnu, of

which Mr. Mathews was the discoverer ; but an actual

genealogy of a small tribe thus organised would be of

far more value than many explanations, provided totems,

phratries, classes, bloods, and shades were duly noted.

It might also enable us to discover whether the present

irregularity in marriage regulations is of old standing.

The class system of the Chauan tribe seems to be aberrant,

so far as the form of the names goes ; only two show any
close relation to those prevailing among the more easterly

eight class tribes ; the names are arranged by Mr. Mathews
on the supposition that malrilineal descent prevails, but

this assumption can only be substantiated by the discovery

of phratry names for the two groups of class names, and
all the phratry names so far recorded indicate that patri-

lineal descent is the rule in the north. Mr. Mathews has
also published a paper on the Australian tribe in the

Zeitschrift fiir Elhuologie, 1906, pp. 939-946. His con-

tributions are now so numerous that he would do well

to attempt a general review of the facts he has published,

which are otherwise not easy to piece together. It is clear

from a paper by Mr. Mathews in vol. xxxvii. of the

Mitteiluiigen of the Vienna Anthropological Society that

he hardly realises the importance of exhaustiveness or of

the localisation of his facts; to take one example, the paper

professes to deal with Australian ethnography ; the shields

described are those of south-east Australia, but there is

not a hint that the statements are not true of the whole

of the continent.

The great accuracy which has been attained in the

measurement of electric current by the current balance at

the National Physical Laboratory will in all probability

lead to a more extended use of balances depending on the

attraction of co-axial solenoids. A valuable series of

papers by E. B. Rosa and L. Cohen dealing with the
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mutual inductance, and therefore attraction, of sucli

circuits, has appeared in the May Bulletin of the Bureau

of Standards at Washington. In one of these the various

expressions which have been given for the mutual induct-

ance of co-axial solenoids, from that due to Maxwell to

the one Mr. A. Russell gave in the April number of the

Philosophical Magazine, are compared and tested. Un-
fortunately, none of them appears to be at the same time

accurate and easy of numerical calculation, while in one

or two of them the authors have detected small errors.

Publication No. 62 of the Carnegie Institution of

Washington consists of an account by Prof. Carl Barus

of the work he has done on the condensation of vapour

as induced by nuclei and ions. The condensation is

effected in a cylindrical glass fog chamber 6 inches in

diameter and 18 inches long, by exhaustion into a vacuum

chamber through a stop-cock 4 inches in diameter. The

coronas produced in transmitted light by the fog are

observed through a goniometer. Different gases have been

tried as well as different saturating vapours. In all cases

there appear to be three types of condensation nuclei,

dust particles, transient bodies which when charged are

the ions, and lastly, e.xcessively minute and persistent

" colloidal " nuclei, on which condensation only takes

place at the higher exhaustions. Prof. Barus has not

found any daily period in the number of colloidal nuclei

present in the atmosphere which could be ascribed to

cosmical radiation. In this respect they differ from the

ions, which have been shown by Messrs. A. Wood and

A. R. Campbell (Nature, vol. Ixxiii., p. 583) to be present

to the maximum extent about 9 a.m. and noon, and to

reach a minimum about 3 p.m.

Dr. E. Grimsehl describes in the Physikalische Zeit-

schrift for July 15 a simple apparatus suitable for demon-

strating the principal properties of electric oscillations.

Condensers of various sizes are formed by placing two

sheets of tinfoil between three sheets of ebonite and

vulcanising the whole together, leaving metal ears project-

ing so that each condenser can be hung on two bare

wires which form part of the circuit. Variable inductances

are made of solenoids of hard copper wire, one end of

each being fixed and the other attached to a slide which

can move parallel to the axis of the solenoid, so as to

vary the length. The spark gap is formed by two

aluminium spheres at the ends of two brass screws which

pass through opposite sides of an ebonite box. With this

apparatus and, for waves in wires, a simple Hertz

generator capable of being tuned, almost all the funda-

mental experiments on electric oscillations can be per-

formed.

The curious differences of colour exhibited by the thin

films of gold produced on the surface of a glass plate near

which a gold wire is slowly disintegrating owing to the

passage of an electric current through it, have been ex-

plained by M. L. HouUevigue in a communication to the

Soci('t(5 Franijaise de Physique at the last meeting (July 15).

Films which appear blue in transmitted light are composed

of a hydride of gold, stable at ordinary temperatures, but

unstable above 130° C, when it loses 7 per cent, to 8 per

cent, of its weight. Such a film when heated is con-

verted into the more commonly known form, which appears

to be identical with beaten gold leaf, and is green in

transmitted light. Several other properties of these films

find a simple explanation in M. Houllevigue's discovery.

The Board of Agriculture has issued the ninth part of

the memoir descriptive of the South Wales coalfield

(Memoirs of the Geological Survey, price 8d.). The volume
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covers fifty pages, and is an explanation of the new series

map, sheet 246, which includes West Gower and the

country around Pembrcy. The report has been drawn up

by Dr. A. Strahan, F.R.S., in part from notes by Messrs.

B. S. N. Wilkinson, T. C. CantriU, and E. E. L. Dixon.

The dominant feature in the structure of the district is the

anticline which throws up the Old Red Sandstone to form

Cefn-y-Bryn. The Old Red Sandstone appears under an

aspect that was quite unexpected. The red marls that

form the lower half of the formation around most of the

coalfield are absent in parts of Gower, whilst the con-

glomerates at the top attain a remarkable development,

and Silurian rocks come to the surface as an inlier. The

Carboniferous Limestone is well developed. On the coast

between Llanelly and Pembrey, the lower part only of the

Pennant series is exposed, but the whole of the Lower

Coal series probably exists under the estuary of the

Loughor. The probable effect of various anticlines and

synclines upon the extent of the Coal-measures under that

estuary is taken into consideration and illustrated in a

map. The only coal seams hitherto worked are those

which are developed in the Pennant series in the western

part of the South Wales coalfield, and the value of the

concealed and unproved coalfield is lessened by the fact

that the strata are likely to be highly inclined and much

disturbed. The superficial deposits include the Raised

Beach, which is so finely exhibited in East Gower, and

glacial deposits, both presenting features of great interest.

We have received the eleventh of a series of bulletins

published by the Engineering Experiment Station of the

University of Illinois. It deals with the effect of scale

on the transmission of heat through locomotive boiler

tubes, and has been drawn up by Prof. E. C. Schmidt and

Mr. J. M. Snodgrass. Of late years there has been much

discussion on the subject, and statements as to the extent

to which deposits of scale affect the conductivity of a tube

or sheet have been made from time to time, and have

differed widely. The results of the authors' tests lead

to the following conclusions :—Considering scale of

ordinary thickness, say of thicknesses varying up to 1 inch,

the loss in heat transmission due to scale may vary in

individual cases from insignificant amounts to as much

as 10 per cent, or 12 per cent. The loss increases some-

what with the thickness of the scale. The mechanical

structure of the scale is of importance equal to or greater

than the thickness in producing this loss. Chemical com-

position, except in so far as it affects the structure of the

scale, has no direct influence on its heat-transmitting

qualities.

We have received from Mr. R. Lavachery, a Belgian

engineer residing at Chapultepec, Mexico, drawings of an

ingenious appliance invented by him for life-saving at sea.

It consists of a rifled cannon from which a projectile is

fired ; to the projectile are attached a cable, an anchor,

and a rocket. The mechanism is very simple, and for

humanitarian reasons the inventor has not patented it.

Benjamin Robins, F.R.S., is remembered as the inventor

of the ballistic pendulum and as the founder of the

modern science of gunnery. As the details of his life and

work are not generally known, opportunity is taken by

Kngineeriiig (Julv 19), in the year of the 200th anniversary

of his birth, to give detailed particulars of his career.

Though he only lived to the age of forty-four, yet in that

time Robins was in turn mathematical tutor, civil engineer,

scientific experimenter, political pamphleteer, editor of

" Anson's Voyages," and, at last, engineer-in-chief to the
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East India Company. He was among the foremost mathe-

maticians of his day, and had his life been prolonged he

would undoubtedly have risen to greater fame.

No. 76 of the Publications of the Carnegie Institution

contains an account of a series of researches by Prof.

Theodore W. Richards, in conjunction with Messrs. W. N.

.Stull, F. W. Brink, and F. Bonnet, on rhe compressibility

of a large number of the elements. .\ very ingenious

apparatus was devised for making the measurements, and

the results obtained show that the compressibility of an

element is a periodic function of the atomic weight, and

probably associated with the same causes which determine

atomic volume and volatility.

The July number of the Journal of Hygiene (vii., No. 3)

is devoted to reports on plague investigation in India.

Further experimental evidence is detailed of the trans-

ference of plague through the intermediary of the flea.

It is shown that close and continuous contact of plague-

infected animals with healthy animals, if fleas are ex-

cluded, does not give rise to an epizootic among the

latter, and that when fleas are present the epizootic, if it

docs start, varies in severity and rate of progress accord-

ing to the season of the year and the number of fleas

present. The season in which epizootics were readily

produced experimentally, and spread rapidly, corresponds

with that i.f the plague epidemic.

A SECOND edition of vol. iii. of the " Descriptive and

Illustrated Catalogue of the Physiological Series of Com-
parative Anatomy contained in the Museum of the Royal

College of Surgeons of England " has been published.

The volume is sold by Messrs. Taylor and Francis. It

contains descriptions of the specimens in the section com-

prising the nerves of vertebrates not dealt with in vol. ii.,

and also those in the section including the organs of special

sense.

The eleventh edition, revised, of Mr. \V. T. Lynn's
" Celestial Motions " has just been published l_iy Messrs.

Samuel Bagster and Sons, Ltd. The price of this handy

little book of astronomy is 2s. net.

An interesting article, by Mr. E. V. Heward, upon

the physical features of Mars, with particular reference

to the habilability of the planet, appears in the August

number of the I''orluii'hllv Kcvicw.

D.-vniel's Comet (1907^).—Herr Kritzinger's ephcmeris
for comet 1907^ is extended lo August 19 in No. 4191
(P- 259, July 23) of the Astroiioinische .\achricliteti, and
a part of it is given below :

—

OUR ASTRONOMICAL COLUMN.
Astronomical Occurrences in August:—
Aug. I. 4h. Venus and Jupiter in conjunction. Venus

0° 18' N.

,, Daniel's comet very near Aldebaran.

2. I2h. 6m. Central transit of Saturn's Satellite Titan.

4. I2h. Vesia in conjunction with the Moon. Vesta
0° 52' S.

„ I5h. 38m. to i6h. 20m. Occultation of x' Orionis

(mag. 47).
,, Juno very closely S. of <p Virginis (mag. 4'9).

10. I4h. Mercury and Jupiter in conjunction. Mercury
2° 6' S.

10-13. Epoch of August shooting stars, Radiant
45' + 57°.

11. Uranus 1° S of 28 Sagittarii (mag. 5'6).

14. Daniel's comet near 7 Geminorum.
17. i6h. 53m. to 2oh. 26m, Transit of Jupiter's Sat.

III. (Ganymede).
iS. 9h. 51m. Central transit of Saturn's Satellite

Titan.

20. I2h. 42m. Minimum of Algol ffl Persei).

23. 9h. 31m. Minimum of Algol (;8 Persei).
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Ephemcris 12/1. (M.T. Berlin).

Aug.

7
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the ordinary measuring macliine, it was found that the

results were in good agreement, and that the actual

operations occupied the same amount of time, thus saving,

with the former, the time taken by the computations from
the polar coordinates in the latter.

Searcii-ephemerides for Comet 1894 IV. (E. Swift).

—Owing to the possibility of its identity with the lost

comet of De Vico, Swift's comet of 1894 is of particular

interest.

During its return of February, 1901, it was very un-
favourably placed for re-discovery, and was not seen, but
in the hope that it may be re-discovered during its present

return. Prof. Scares publishes two search-ephemerides
in Bulletin No. 12 of the Laws Observatory, University
of Missouri. The former is based on elements indicating

July Q as the time of perihelion passage, whereas the
second takes July 25 ; both show that the comet will

attain its maximum brightness, as seen from the earth,

about the beginning of October. It is of interest to note
that the present position of this comet is near to that
of comet 1907^ (Daniel), although there is no possibility

of the identity of the two objects.

.\ccording to the ephemerides, the position of Swift's
comet on .August 1-5 (Berlin M.T.) will be (i) 2h. 25.7m.,
-*- 12° 31', or (2) ih. 51-701., -1-8° 31'.

\ Quickly Ch.vnx.ing Wariaule Star.—S. star liaving

the position a = qh. 45m. 39-85., 5=4-12° 2o'.3 (19000),
and situated -|-I2.is.. in R..\. and I'-g in dec. from
B.D.4- I2°.2i05, has been found by Mr. Metcalf, of

Taunton (Mass.), to change its magnitude from 13.5 to

11-5 in four days. The range of variability is confirmed
by the H.'irvard plates of this region, but the exact period

has not yet been ascertained. The designation of this

object is 66.1907 Leonis. {Astronomhciie Nachrichten,
No. 4191, p. 260, July 23).

The \'ariation of the Pole.—The provisory results

obtained by the International Latitude Service during the

year 1906-0-1907.0 are published by Prof. Th. .Albrecht in

No. 4187 of the Astronomische Nachrichtcn (p. 177,

June 29). The diagram giving the projected path of the

pole from 1899.9 to 1907-0 shows that during the year

1906 a further diminution of the amplitude of the variation

from the mean pole took place.

UNIVERSITY REFORM.
'X'HE discussion in the House of Lords on July 24 con-

cerning the present state of the Universities of Oxford
and Cambridge serves again to bring prominently before

the public the importance of well-equipped universities to

the nation. The Bishop of Birmingham asked the Govern-
ment to appoint a Royal Commission " to inquire into the

endowment, government, administration, and teaching of

the Universities of Oxford and Cambridge and their con-

stituent colleges, in order to secure the best use of their

resources for all classes of the community." The Earl of

Crewe announced at the end of the discussion that the

Government requires time to consider the question, and
that for the present a Commission will not be appointed.

The Bishop of Birmingham unerringly exposed many of

the weak points in the older universities as they are

administered to-day. " The system of prize fellowships as

it was established by the last Commission is," he remarked,
" a mistake—post-graduate endowments should be used to

subsidise either those who are to be teachers or those

who are engaged in researches such as are worthy of

advanced students." There were, of course, many
champions to defend the present condition of things,

but both sides expressed themselves as appreciative of the

value to the community of higher learning in all depart-

ments of knowledge. >

It was not sufficiently realised, however, that the exist-

ence of generc^sly staffed and handsomely housed universi-

ties is ultimately a question of funds. In directing

attention in these columns to the recent appeals made by
both Oxford and Cambridge for funds, it was pointed out

that, until as a nation we are prepared to make sacrifices
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comparable with those undertaken in Germany, the United
States, and other countries, our older universities will con-
tinue to be a " playground for the sons of the wealthier
classes " in order to secure money which is elsewhere
provided by the State. There are many inquiries awaiting
a Commission when it is appointed, and among them may
well be a comparison of the amounts provided by the State
for university work in the great countries of the world.
The subjoined summary of the Times report of the debate
in the House of Lords contains the substance of the Bishop
of Birmingham's plea for a Royal Commission, the Bishop
of Bristol's remarks relating to it, and the reply made
bv the Earl of Crewe on behalf of the Government.

The Bishop of Birmingham said, in the course of his

remarks, that undoubtedly within the last thirty years
immense changes had taken place in the higher education
of the country—changes so immense thiil, unless the Uni-
versity was to fall out of the relation which it ought to

hold to the whole education of the country, it was inevitable
that reforms should be required. To an even greater
extent, a fundamental change in the balance of power in

the classes which formed the English nation had taken
place. It had always been the honour and the pride of

the old universities that they trained the governing classes

of the country. 'Jhe term " governing classes of the
country " had, however, received a very wide extension.
For example, it included now the working classes. There
was a very real desire for the diffusion of higher education,
and it was hardly possible to exaggerate the need for per-
meating those classes which were playing, and were
destined to play, so increasingly an important part in the
government of the country with the best education which
we had to offer. Could not the university be brought into

more immediate, direct, and effective relations to all those
who really desired to be students and to profit by the best

education the country could afford?
There could be no reasonable doubt that at present our

ancient universities were allowed to become to an extent
altogether beyond what ought to be tolerated a playground
for the sons of the wealthier classes, .^s at present con-
stituted, the universities were to a very large extent not
in any serious sense places of study at all. There were
a vast number of young men who never in any kind of

way attained to the position of students—they never
acquired the instinct or the power of getting knowledge
out of books. The universities should have far more
stringent and effective machinery for getting rid of those
who had neither the ability nor the intention of becoming
students. If those who had no real intention of becoming
students were got rid of, the teachers would have more
time for study and for the teaching which more properly

belonged to a university ; and a great deal more teaching
power would be liberated for the system of university

extension in the real sense—namely, for the purpose of

teaching, not popular audiences, but trained and sifted

students in different parts of the country, so that the

influence of the university might be extended to those who
were hungering and thirsting for that sort of knowledge
and training which a university was able to supply.

He supposed it would not be denied that a very large

part of the endowments of scholars and exhibitioners at

the present time went to those who could in any case be

at Oxford or Cambridge. It had been calculated recently

that two in five of the scholars of the colleges did not, in

fact, need the endowment in order to enable them to go
there. He did not think it could be denied that the un-

limited belief in open competitive examinations which
characterised the last Commission had had effects which
the reformers of those days never contemplated. Open
competition had not really proved to be competition open
to all classes ; it had given an immense advantage to those

whose parents were in a position to supply them with
education of the more exuensive kind. .As a matter of fact,

he expected it would be found that the universities did less

now than they did generations ago to provide the crown
of the educational ladder of the country. If the universities

could get rid of the great body of those who had not the

slightest intention of using the university as a place of

study, there wbuld be room for the employment of the



338 NA TURE [August i, 1907

ondowmenls to do what they would all admit was the

highest function of a university—namely, to provide a
centre for the educational aspirations and desire for know-
ledge of the whole country. What thev wanted was that

the universities should be so re-organised and that their

endowments should be so used as that, whatever there was
of real intellectual aspiration and real desire for knowledge,
should find its home and instruction in Oxford and Cam-
bridge ; and that, and nothing else, should be the real

object which the universities manifestly existed to serve.

As to the use of post-graduate endowments, there seemed
to be wide agreement that the system of prize fellowships
as it was established by the last Commission was a mistake
•—that post-graduate endowments should be used to sub-
sidise either those who were to be teachers or those who
were engaged in researches such as were worthy of
advanced sludents. In order to redress the balance between
the wealth of the colleges and the poverty of the university
the principle had been established that the colleges should
contribute to the needs of the university. But there was
a widespread idea that certain colleges had in recent years
grown very wealthy, and that the subsidies from the
colleges to the university were in a number of cases very
inadequate. If another Commission were appointed, it

would be part of the duty of that Commission to inquire
into the uses made of the college endowments, as well as
the university endowments, and, perhaps, carry further the
principle established by the last Commission of contribution
from the colleges to the university.

The Bishop of Bristol spoke against the proposal, so
far as Cambridge was concerned. He endeavoured to

show that Cambridge had adapted itself to modern con-
ditions, and he hoped that, as regarded Cambridge, the
Government would not trouble the Commissioners with
an inquiry. Last year the endowment of the Universitv
of Cambridge from its own property, which it could
spend as it would, was half as much again as when he
left the University, and it had now reached the large
sum of 1965Z. ts. A,d. The quarterly payments from
members were 14,500;., fees for degrees 28,000/,, and
oddments loooi., which, with 30,300/. received from the
colleges, made a total receipt of 75,000/. or 76,000/.
There were besides trust funds for various professorships,
scholarships, studentships, and prizes. The estates of the
colleges provided 220,000/.. while fees, rent of rooms, S;c.,

amounted to 90,000/. The estate management of that
220,000/. cost only 7 per cent., but the management, rates,
raxes, improvements, and cost of the national monu-
ments came to 130,000/. This left a net amount for all

purposes of 180.000/. Of this, scholarships absorbed
32,000/. It was difficult to imagine that Cambridge could
have adapted itself more completely to modern conditions.
But if a Commission were issued, it would be received,
not only respectfully, but willingly ; for a Commission
could cut some knots which the University could not, or
would not, cut for itself. One of these was the question
of Greek. Science students ought to be allowed to pass
their examinations without a knowledge of Greek. He
suggested a small statutory Commission which would be
able to make statutes having the force of law. It should
be composed of experts who were not faddists and who
had full sympathy for the new as well as full respect
for the old. The Government might, perhaps, issue two
Commissions, one for Oxford and one for Cambridge.
Let them give the Bishop of Birmingham all he asked
for ; but not one-tenth part was necessary for Cambridge.
The Government might well, in grateful recognition of
the wonderful manner in which Cambridge had adapted
itself, in spite of restricted means, to modern conditions,
declare that they would secure to the University an
additional 75,000/. a year.

In replying on behalf of the Government, the Earl of
Crewe said :—There is no doubt that for some time what
may be called university reform has been in the air. That
is due to a variety of causes. The fields of study have
been widely expanded in the manner so fully described by
the Bishop of Bristol. Then there has been the upspring-
ing of the new provincial universities with all their con-
sequences ; and there has within the last few vears been
impressed upon the public mind the whole question of
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university extension and the methods by which the endow-
ments of the universities can in some way be applied for
the benefit of those poorer citizens of this country for
whom, as has been so truly said, they were originally
intended.

The appointment of a Commission is urged upon various
grounds. We are told that it is important to deal with
the problems of the government and constitution of the
universities, and to deal with the problems of study, both
as regards the nature of the different studies carried on
and what I may call the financial side of the question

—

such matters as scholarships and prize fellowships. Then,
again, it is urged ihat the relations between each university
and its colleges, and between college and college—wiin
special relation, of course, to endowments—demand a close
inquiry. We are reminded, loo, that it is almost thirty

years since the h.st Commission sat, and that even if thd
universities desired to reform themselves from within, yet
it would not be possible for them to do so without the
intervention of a Royal Commission. And it is further
pointed out that the very work of the last Commission
has in some cases proved to be of an actually hampering
nature, and that the errors into which as human beings
the commissioners in some cases naturally fell could only
be set right by legislation founded on the report of a
further Commission. Those are the reasons for which we
are told that a Commission ought to be appointed. On
the other hand, certain objections have been made, both
in the course of the debate and outside. Lord Burghclere
specially alluded to the requests whieh have been made by
the Chancellors of both universities publicly for those who
have been educated at each respectively to come to their

aid. They no doubt bear in mind the fact that if such
a movement is to succeed it must be to some extent of a
national character, because the old universities cannot
make those appeals to local patriotism which have been
responded to so freely in the case of the newer universi-

ties. 1 have no doubt, also, that they compare the state

of things somewhat sadly with virhat obtains in the United
States, where it is estimated that during the last thirty

years 48 millions sterling have been privately subscribed
for the benefit of the universities of .America. And my
noble friend argued that, if we were now to accede to the
request for the appointment of a Royal Commission, the
flow of money which has come in to some extent, and
which, it is hoped, will come in to a greater extent, would
be, if not stopped altogether, seriously checked. Then,
further, it is urged against the appointment of a Royal
Commission that, although it is true that there are certain
things in the direction of allowing greater flexibility 10

colleges and universities which the new Commission might
do by undoing what has been done by the last one, still

you cannot have any guarantee that the Royal Commission
would undertake that duty, and that it might not imitate

its predecessor in making very distinct and positive sugges-
tions which would have to be carried out, and some of

which might prove, as former ones have proved, to be
erroneous and unfortunate. And, again, we have been
told that really more time is wanted to watch the effect

upon our national life and our education generally of the

foundation of the new universities. It is urged that it is

only after some experience of their work that we can
decide what place Oxford and Cambridge really ought to

take in our national life. Everyone will, 1 think, agree
that we do not wish these universities to plunge into a
competition of science and technology with such universi-

ties as those of Leeds and Birmingham, and consequently
we are asked to wait in order to see what the next few
years at any rate may bring.

Those are the various opposing views which are set

before His Majesty's Government. I may remind the

House that the Government, as such, has only "had the
opportunity of considering this matter at all for about ten

days, and we certainly do feel that the appointment of a
Royal Commission, like other 'important events in life, is

one which is not to be undertaken lightly or inadvisedly.

We have, as a matter of fact, only what I may call casual
evidence of the feeling which actually exists either at

Oxford or Cambridge, such intimations as people have been
kind enough to send before this debate began, and we

J
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have learned very much from what the various speakers

in the course of the discussion itself have said. But it is

important for us, before arriving at a final conclusion,

to know what the most thoughtful and the most competent
opinion at both universities really demands, and we also

must either inform ourselves or be informed exactly what
the universities cannot do of their own motion and for

what purposes legislation would be required on the recom-
mendation of a Commission, and we should also desire to

be informed as to whether there does exist at the universi-

ties anything like a deadweight of obstruction against re-

forms which is of the character which could only be
removed by statute. Consequently, therefore, we desire

time to consider this matter in the light of the best inform-

ation which we can receive, and we look with confidence

for help and suggestions as to the best methods of pro-

ceeding from those of both universities who are most
competent to give it. In the meantime, I am quite con-

fident that this discussion will of itself have done good and
have been useful. This is one of the subjects on which,
in Carlyle's famous phrase, " if we differ we differ only
in opinion." It is merely a question of honest differences

of opinion as to what the best way to proceed is in order

to do what we all wish to be done ; and certainly it does
seem to me that the best minds of those who are either at

the universities or who are interested in the universities

cannot possibly be applied to a higher object than that of

putting these ancient homes of learning, which many of

us so deeply venerate, w-ith all their splendid traditions,

to the fullest possible use, and, where necessary, of bring-

ing them into closer conformity with the needs of the

country and with what, in the opinion of those best

qualified to judge, is the truest conception of learning as

it should exist to-day.

ARCHAEOLOGICAL EXPLORATIONS IN
CHINESE TURKESTAN.

"PURTHER news of Dr. M. A. Stein's archaeological

explorations in Chinese Turkestan has now been
received. After leaving Kcriya at the beginning of the

winter, he proceeded eastwards 1200 miles along the

borders of the Taklamakan desert to the Lop-nor region,

where he intended to excavate. On the way he made
further investigations at the Rawak Stupa, in the

Hanguya Tati, and at the Domoko desert site, where he

found remains of the Dandan-Uiliq period, the eighth

century a.d. At the desert-site north of Niya, where in

1901 he had discovered the remains of a settlement buried

in the third century a.d., renewed excavations brought to

light more interesting and important antiquities of the

same kind as those discovered in 1901, especially notice-

able being the wooden tablets inscribed in Kharoshthi.

Among the clay seals of these tablets, impressions from
Graeco-Roman intagli are the commonest.

Dr. Stein passed the scene of his former work at Endere
on his way eastwards, and also made further investigations

there. Evidence was now found that this site also was
originally occupied in the time of the Indian "Kharoshthi "-

using kingdom, and had been abandoned and re-occupied

by the Chinese in the seventh century, only to be aban-

doned again after the Tibetan conquest a century later.

During the period of their first abandonment, the Endere
settlements were seen as ruins by the great Chinese pilgrim

Hiuen-Tsang.
Similarly, the oasis of Cherchen, which Dr. Stein reached

after leaving Endere, has undergone various vicissitudes

of settlement and desolation, having come into being again

only a few years ago, when, after the re-conquest of

Turkestan, the Chinese made it a penal station for re-

fractorv Turkis and Tibetans. Since Marco Polo's day it

had been abandoned, but then it was a flourishing province,

which had grown up since the time of Hiuen-Tsang, who
had seen hut the desolate and uninhabited ruins of what
had once been a town, where in 519 a.d. a previous

Chinese pilgrim had found a hundred families living. The
Taklamakan desert now encroaches, now recedes ; now
there is plenty of water, now little, and so the southern

oases wax and wane and wax and wane again.

Dr. .Stein's objective being the Lop-nor region, he
passed on beyond Cherchen to Charkhalik, in the Tarim
basin, finding various Mohammedan remains on the way.
From Charkhalik he marched to Abdal, and thence more
than a hundred miles northward into the salt desert, to an
ancient site discovered by Dr. .Sven Hedin in 1900. As it

is only in winter that explorations in these deserts can be

conveniently carried on, the rigours of the Central Asian
winter had to be faced by Dr. .Stein now as in the

Taklamakan six years before, and 48° F. of frost, coupled

with an icy boreal wind, were the usual weather.

On December 17 Dr. .Stein reached the site, and pitched

his camp at the base of the ruined stupa of the ancient

town. This turned out to be very like Niya, and is of

the same date (third century a.d.). Not only w^ere masses
of Chinese correspondence of that period found, but also,

what was really unexpected, large numbers of Kharoshthi
documents, which show that the Indian kingdom of Khotan
included, not merely Cherchen, but the distant Lop-nor
district in its dominion. The whole, then, of the Tarim
basin must have been ruled by the Indian maharajas of

Khotan in the third century a.d. This is a new contribu-

tion to history.

This eastern extension of the Buddhist kingdom of

Khotan, which took its origin from that of Gandhara,
explains more and more the close original connection

between the hellenised art of India and that of China, and
shows how the sculpture and painting styles of Gandhara
passed, with their Greek character, which they derived

from the influence of the Seleuoid kingdom, easily by way
of Turkestan to northern Tibet and so to China and

Japan.
The Lop-nor settlement was occupied by the Chinese in

order to control the road from Turkestan to Kansu

;

Sha-chau, the nearest Chinese town, lies 300 miles east of

the Lop-nor district.

Among the most important and interesting of Dr. Stein's

discoveries have been those made at Miran, an ancient

site in the Charkhalik district, which throw light on the

connection between Grrcco-Indian and Chinese art. In the

debris mounds of a fort and stupa-shrines he has found

this time frescoes in which the influence of classical art is

reflected with surprising directness.
" The main paintings, which illustrate scenes of Buddhist

legend or worship, are remarkable for clever adaptation of

classical forms to Indian subjects and ideas. But even

more curious are the figures represented in the elaborate

fresco dados. They are so thoroughly Western in con-

ception and treatment that one would expect them rather

on the walls of soine Roman villa than in Buddhist

sanctuaries on the very confines of China. One cycle of

vouthful figures, in a gracefully-designed decorative setting,

represents the varied joys of life—a strange contrast to the

desolation which now- reigns in the desert around the

ruins and, in fact, through almost the whole of this

region. Kharoshthi inscriptions, painted by the side of

the frescoes, and pieces of silk bearing legends in the

same script, indicate the third century a.d. as the approxi-

mate period when these shrines were deserted."

From this account the importance of Dr. Stein's further

archaeological discoveries is evident, and both he and his

German imitators in the Turfan district, 200 miles north

of the Lop-nor, have added by their work a new chapter

to history. We cannot doubt that Dr. Stein has added

more to our knowledge by his fortunate expeditions to

Turkestan than had he, as he tells us his dearest wish

was to do, devoted himself to the exploration of Iitinian

antiquities in northern Persia. We knew much about

Persia, nothing about the ancient Indian kingdom in

Chinese Turkestan which Dr. Stein has discovered.

Dr. Stein's minor object, the control of a trigonometrical

survey of the northern slopes of the Kuen-lun for the

Indian Government, has also been carried out with success

by Surveyor Rai Ram Singh. The net of the Indian

trigonometrical svstem has been extended from the head-

waters of the Keriya River along the mountain slopes above

Surghak and along the chain which Continental geo-

graphers call the "Russian," with its peak dubbed " Tsar

Liberator," right through to the mountains between

Cherchen and Charkhalik. This is a great achievement.
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Whv, by the wav, our Continental friends call this range

"the Russian chain" is not quite apparent. Russia is

still a long wav off, and Japan has rendered it improbable

that Russian earth-hunger will ever be able to extend the

dominion of the White Tsar, as was once hoped bv his

subjects, to the borders of Tibet. The " Yellow Isar the

" Bogdo-khan " in Peking, still rules the lands which his

ancestors held two thousand vears before St. Petersburg

was built, and that his subjects are worthy to administer

this dominion is evident from what Dr. Stem tells us of

the civilised rule of the Chinese, and of the constant

friendliness of the Imperial authorities to his mission and

their keen interest in his archsological discoveries. The

thanks of Western science are due to the Chinese for their

ever-ready help to Dr. Stein, without which his discoveries

would have been impossible to achieve. -—

Three holes are bored into the glass plate, by means of

which the two tubes R and R' and the tap at the bottom

are attached. The lube R is connected by means of the

glass apparatus, I'ig. 3, with the receiver, and R with a

second pump which serves for preliminary exhaustion.

The tap is for introducing mercury into (he pump and also

for emptying it. The auxiliary pump may

injector or any other suitable form of pui

water
'hich is

NEW HIGH VACUUM PUMP.

NO laboratory, either chemical or physical, can be

carried on' to-dav without a vacuum pump of some

form or other, and i'n many laboratories it is essential

that the pump shall be capable of producing the very

capable of giving a vacuum of from 15 to 20 mm.

is the porcelain drum which is attached to the axle A.

passing through the casing by means of an air-tight joint,

to which is attached the driving wheel.

In using the pump, exhaustion up to 15 to 20 mm.

hiahest degree of evacuation. Not only is it necessary to

be able to produce a high vacuum, but it is also eminently

desirable that it should be possible to produce the state of

evacuation as rapidly as possible.

The new high vacuum pump of Dr. Gracde, manufac-

tured by E I.eybold's Nachfolger, Cologne, would appear

to meet these desiderata. It is claimed that with this

pump the highest vacua vet obtainable are secured in a

minimum of time. The pump is also simple and compact,

and may either be mechanically or hand driven.

The pump which is illustrated in Fig. i consists of an

iron vessel, half filled with mercury, in which a porcelain

drum divided into three chambers rotates. When the drum

is rotated the chambers into which it is subdivided arc

filled alternately with air and mercury. In the hrst place

the chambers suck the air from, the receiver, and during

further rotation the air is expelled and its place taken by

mercury. Fig. 2 shows a section of the pump, one-fourth

the actual size. G is the cast-iron casing, which is glazed

inside and is cast on to a strong base. The front of the

pump consists of a thick plate of glass cemented into the

frame P. It is then screwed tightly on to the frame

against rubber rings, in order to make an air-light joint.

is first produced bv means of the auxiliary pump; the

drum is then slowly rotated in a direction contrary to the

hands of a clock. The space W thus increases in size

and air is sucked through the opening L. As rotation is

continued the opening L passes below the level of the
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mercury, and the air in tlie chamber is no longer in con-

neclion' with the receiver. But as the drum contains three

chambers, one of them is always above the mercury ;
hence

the action is continuous. As the cha.mber revolves W
becomes more and more immersed in the mercury, and the

air is forced out through the channels Z into the space

between ihe drum and cising, from whence it is removed

by Ihe auxiliary pump.
Fig. 3 illustrates the glass attachment, which can be

fitted on to the tubes R and R', Fig. 2, by means of

the ground pieces I, and L,. The receiver to be exhausted

is attached at E. A manometer H, with a drying chamber

P filled with phosphorus pentoxide, is employed to measure

the pressure. It also serves as an automatic valve; at

atmospheric pressure the orifice O is open ;
therefore the

auxiliary pump connected at S exhausts the receiver fitted

at E, directly through the opening O and the connecting

tube P. On a vacuum of 20 mm. being attained, the

mercury sinks in the right-hand limb, and, rising on the

left, closes the opening O as illustrated in the figure ;
the

mercury pump is then started.

Figures are supplied showing the extreme vacuum which

can be obtained in a few minutes. Thus in five minutes

the MacLeod gauge registered only 0027 mm., and after

fifteen minutes o-ooooo;5 mm. This shows that the pump
works extremely rapidly and very efficiently. If it is

capable of doing all that' is claimed for it, the Gaede pump
should prove of great value either for research work or for

showing lecture experiments with high vacua.

THE CAUSE OF EARTHQUAKES.

A MONG the results produced by the San Francisco^ earthquake of April iS, 1906, must be reckoned a

memoir, by Prof. T. J. J. See, covering 140 pages of the

Proceedings of the American Philosophical Society (vol.

xlv., October-December, 1906), on the cause of earthquakes,

mountain formation, and kindred phenomena. The ex-

planation adopted is a development of an old-fashioned

idea, and is supported by quotations from the writings of

natural philosophers from Aristotle down to Charles

Darwin. Earthquakes, with volcanoes and mountain
ranges, are all ascribed to the explosive power of steam

formed within or just beneath the heated rocks of the

earth's crust, chiefly by the leakage of sea water through

the ocean beds ; the pressure of this steam forces the lava

in a lateral direction, and its subsequent condensation

leads to the subsidence of the sea bottom often observed

after great earthquakes ; the lava forced aside may either

break out through volcanic vents or may lift the overlying

rocks into mountain ranges, and, when the movement is

sudden, give rise to faults and fractures which are the

result, not the cause, of earthquakes.

It is round these last words, italicised by Prof. See,

that criticism naturally centres, and the first consideration

which arises is the verbal one of what is an earthquake
and what is a cause. An earthquake, as ordinarily under-

stood, is a shaking of the earth, and this shaking is due,

wholly in the great majority of cases, and very largely in

the remainder, to the molecular movements involved in the

transmission of elastic wave motion. In the case of great

earthquakes, fractures of the solid rock, accompanied by
more or less displacement of the opposite sides of the

fissure, are often found, and as the shaking of the earth

is greatest near these, and the disturbance is propagated

outwards from them, they have been regarded as the

cause of earthquakes. In other cases, where no actual

fissure is observed at the surface, there is good reason to

suppose that the earthquake was caused by an underground
fracture, which did not reach the surface, and there can

be no doubt that this explanation is adequate in almost,

if not quite, every case; but even if the fracture is the

immediate cause of the disturbance which is commonly
known as an earthquake, the explanation is still incom-
plete, for we have not reached the cause of the fracture.

It is to this ultimate cause that Prof. See appears to

apply the term earthquake, and he is probably right in

rejecting the tectonic hypothesis either in the form in

which it presents itself to him or in the more ordinary
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one which regards the fractures as the result of com-

pressional strains, largely due to the secular contraction of

the earth, but his explanation fails to account for the re-

markable' connection between the irregular shifting of the

earth's axis and the occurrence of great earthquakes.

That these irregular movements of the axis are greatest

when large earthquakes are tnost frequent is a certain,

but as yet unexplained, fact ; it seems to necessitate dis-

placements of matter in the earth on a far larger scale

than is indicated bv the differential measurements which

alone are open to ' us. Prof. See's explanation, though

it provides for lateral and vertical displacements of matter,

necessitates the elevations and depressions being so closely

contiguous as practically to neutralise each other's effects,

and, therefore, fails as an explanation of the ultimate cause

of earthquakes, while it in no way affects the current

acceptance of fracture as their immediate cause.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Leeds.—The retirement of Prof. Miall, F.R.S., from

the chair of biology, which he has occupied in the York-

shire College, and subsequently in the University of

Leeds, since the year 1876, was recently made the occasion

for expressing iii a tangible way the esteem and regard

in which he is held by his colleagues and friends. A
testimonial committee, of which the Vice-Chancellor (Dr.

Bodington) was chairman, was formed, and a ready re-

sponse was obtained to the circular inviting subscriptions

for this purpose. Among the testimonials to Prof. Miall

which have been thus provided is a portrait by Mr.

Frederick Yates, intended to be hung in the hall of the

University. The presentation of this portrait was made
at a recent meeting in the University library, when a

large number of his colleagues and friends were present.

The Vice-Chancellor, who presided and made the present-

ation, spoke in warm and feeling terms of the eminent

services which Prof. Miall had rendered to the college

and University, as well as to the cause of science, and

described him as having been original as a teacher, eminent

as a scientific w^orker, and active as a business colleague.

Subsequent speakers included Mr. S. P. Unwin, Dr.

Eddison (emeritus professor of the University), and Prof.

Smithells. Prof. Miall, in acknowledging the presentation,

gave a short historical sketch of the -foundation of the

Yorkshire College of Science and its development into the

Yorkshire College and subsequently into the University

of Leeds.
The chair of biology will in future be divided into the

professorships of zoology and of botany. To the former

has been appointed Dr." Walter Garstang. Prof. Garstang

has held research fellowships in zoology at Owens College,

Manchester, and subsequently at Lincoln College, Oxford,

where he has filled various appointments as lecturer

and examiner. He is at present chief naturalist to the

Marine Biological .Association in charge of the Lowestoft

Laboratory.
To the chair of botany Mr. V. H. Blackman has been

appointed. Prof. Blackman was sometime fellow of St.

Tohn's College: he has held an assistantship in the British

Museum, having charge of the collection of fungi, and he

is at present engaged in botanical teaching, being a recog-

nised teacher of that subject in the University of London.

In connection with the new department of fuel and

metallurgy under Prof. Bone, F.R.S.. the Institute of Gas
Engineers has established a research fellowship of the value

of loo^ a year.

The extensions of the University buildings upon which

the council is at present engaged comprise :—(1) an

extension of the main building in College Road for^ the

better accommodation of biology and of arts teaching

;

(2) an extension of the civil and mechanical engineering

department ; (3) the erection of a detached block for the

department of electrical engineering ; (4) an extension of

the cloth finishing department
; (~,) the completion of the

block of buildings for the mining and metallurgical depart-

ments. The last-mentioned block will be ready for occupa-

tion by the students at the beginning of next session, in

October. In addition to these buildings, the University is
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crcctiny a new boiler house and lavatories; is proposing
to extend the refectory ; is adapting a large dwelling house
for the purposes of an extension of the geological depart-
ment, and is uniting the house by means of a bridge at

the first-story level with the present geological department
of the University ; and is adapting other dwelling houses
for the use of women students and for seminar work.

The second International Congress on School Hygiene
will be opened on August 5, at the request of the King,
by Lord Crewe. The complete success of the meetings
seems to be assured. The German Government has not
only decided to send delegates to the congress, but, bv
permission of the Kaiser, Prince Kite! Friedrich has
accepted the office of a vice-patron of the congress. While
still adhering to its resolution not to issue official invita-
tions to foreign Governments to send delegates, the Board
of Education has arranged with the Foreign Office to
take such steps as are likely to remove any misunder-
standing which might have prevented some foreign
delegates from accepting the invitations issued. The
meetings will be held at the Universilv of London, and
will last until August 10. Sir Lauder" Brunton, F.R.S.,
the president, will deliver the inaugural address on
August 5. The sectional meetings will commence on the
foliott'ing day. There are eleven sections in all ; their
subjects and the name of the president in each case are
as follows :—(i) The physiology and psychology of educa-
tional methods and work. Sir James Crichton Browne,
F.R.S.

; (2) medical and hygienic inspection in school.
Prof. W. Osier, F.R.S. ; (3)' the hygiene of the teaching
profession. Dr. T. J. Macnamara, M.P. ; (4) instruction
in hygiene for teachers and scholars. Sir William J.
Collins, ^^P. ; (5) physical education and training in
personal hygiene, Sir John W. Bycrs

; (6) out-of-school
hygiene, holidav camps and schools : the relation of home
and the school. Lord Kinnaird

; (7) contagious diseases,
ill-health, and other conditions affecting attendance. Sir
Shirley F. Murphv

; (S) special schools for feeble-minded
and exceptional children. Mr. W. H. Dickinson, M.P.

;

fq) special schools for blind, deaf and dumb children.
Lord Crewe: (10) hygiene of residential schools. Dr.
Clement Dukes; ('ii') the school building and its equip-
ment, Mr. T. E. Colcutt. An exhibition" of school build-
ing and furnishing appliances has been arranged in
connection with Ae congress.

""

SOCIETIES AND ACADEMIES.
London.

Royal Society, June 6.—"On the Two Modes of Con-
densation of Water Vapour on Glass Surfaces, and on
their Analogy with James Thomson's Curve of Transition
from Gas to Liquid." By Prof. Fred. T. Trouton, F.R.S.

Experiments made with glass wool to determine the
amount of w^ater condensed on the surface of glass when in
equilibrium with various vapour pressures showed thai
below a critical pressure, w^hich is about 50 per cent,
saturation, there are two distinct modes in which the
condensed water can exist.

Thus for the same vapour pressure, if the condensation
is in one of these forms, called for convenience the a type,
there is much less condensed material present on the surface
than in the other form, called the $ type; or, to put it in
another way, for the same amount of condensed vapour
the pressure is greater when the condensation is of the
a form than when it is of the B form.

Condensation will take place of the a type if the surface
has been thoroughly dried at high temperatures, while of
the B type if the drying has only been effected at ordinary
temperatures, though in that case also the vapour pressure
may be zero.

When the condensation is of the $ type the curve, con-
necting pressure with the amount of condensed water, Ik
found to be very similar to that for wool or cotton, but
yvhen the condensation is of the o tvpe the curve is quite
dilTerent. Thus, starting with the surface very dry, the
pressure runs up quickly for relatively little condensation
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until a critical pressure is reached ; after that, on further
additions to the surface condensation, the pressure
diminishes. This is attributed to a transformation into the
B state supervening at this point, when consequently thp
vapour pressure 'is in excess of equilibrium, and thus a
depiction of the vapour in the surrounding space results,
with a corresponding fall in vapour pressure. If moisture
be continuously supplied the pressure will, after reaching a
maximum, begin to rise, and ultimately pass to saturation.
The analogy with James Thomson's curve of transition

from gas to liquid is pointed out. In the one case there
is attraction between waler-vapour particle and water-
vapour particle, in the other between glass and water
vapour. The condensation of the a type corresponds to
the supersaturated vapour stage in the transition curve,
while the 6 corresponds to its liquid stage.

Where the surface is not completely dry, the fact that
the condensation is in the B form, on vapour coming in
contact with the surface, is attributed to there being art

example of that type already on the surface ; but if this is

not present, that is, if the surface is desiccated, the con-
densation is of a type allied to supersaturated vapour
rather than to the liquid.

A paradoxical consequence of there being these two
modes of condensation is pointed out, namely, that a
relatively wet surface is capable of drying one wetter than
itself.

As an illustration of the phenomenon a simple experiment
is given, in which two di.shes of phosphorus pentoxide ara
placed undei- a bell jar, with only this difference, that one
of the dishes is first made dry by heating. It is then found
that the pentoxide which can initially obtain some
moisture from contact WNth the damp dish absorbs the

moisture in the bell jar, and ultimately runs liquid, while
the other remains dry.

" On the Wlocity of Rotation of the Electric Dis
charge in Gases at Low Pressures in a Radial Mag-
netic Field." By Prof. H. A. Wilson, F.R.S., and 0. H.
Martyn.
The apparatus used in this investigation was a smalt

vacuum tube consisting of two concentric glass tubes
cemented into aluminium discs. The discs served as elec-

trodes, and the discharge was passed between them through
the annular space between the glass tubes.

An iron bar was fixed along the axis of the vacuum
lube, and could be magnetised so as to produce a radial

field in the space between the glass tubes.

The discharge was produced by a large secondary battery,

and its velocity of rotation round the annular space was
measured. The variation of the velocity with the strength
of the magnetic field, with the pressure of the gas, and
with the current carried by the discharge, was investigated

in air, nitrogen, and hydrogen.
The velocity was found to be nearly proportional to the

strength of the magnetic field and inversely proportional
to the gas pressure. The velocity in hydrogen was about
thirteen times the velocity in air or nitrogen.

It is shown that theoretically the velocity should be pro-

portional to the product of the two ionic velocities, and
the results obtained, together with previous measurements
of the Hall effect, enable the velocities of both the positive

and negative ions to be calculated. The negative ions are

found to have much higher velocities than the positive).

June 13.

—

" liliadesmia memhraimcca, Bertrand ; a New
Palneozoic Lycopod with a Seed-like Structure." By Dr.

M. Benson. Communicated by Dr. D. H. Scott, F.R.S.
The vegetative organs of this interesting new type w-ere

discovered by Bertrand in iSqd. He found them in sections

of a calcite nodule from the Gannister beds of Hough Hill,

England. .A large quantity of new material has become
.available, and now not only are more details known as to

the vegetative organs, but a fairly complete knowledge of

the reproductive organs is possible.

Miadesmia was exceedingly minute, its stem slender

and without any trace of skeletal tissue. It is the first

Palaeozoic Lycopod of herbaceous character known struc-

turally. The megasporophylls, which were identified by

Dr. D. H. Scott, F.R.S., in 1901, show a more advanced
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type of seed habit than has hitherto been met with in

Cryptogams. The niegasporange gives rise to but one
thin-walled spore, which in development and structure

resembles an embryo sac and germinates in silii. An
integument surrounds the sporange, leaving but a small

orifice as micropyle. This is surrounded by numerous long

processes of the integument, which formed a collecting and
incubating apparatus for the microspores. There is no
trace of an envelope about the microsporange. The
carpellary leaf was shed at maturity, and resembles a

winged seed.

Disregarding the structural modifications of the mega-
sporophyll, the nearest affinity of Miadesmia among forms
so far known seems to be with the non-specialised species

of Selaginella, such as SelagiiicUa selaginoides, but the

foliage leaves show the archaic leaf-base comparable with

that of Lepidodendrese.

" The Inhibitory Action upon Subsequent Phago-
cytosis, exerted on Active Normal Serum by Inactive

Normal Serum through which Bacilli have been passed."
By I. C. G. Ledingham. Communicated bv Dr. C. J.

Martin, F.R.S.
When inactivated normal serum is digested with tubercle

bacilli, and finally freed therefrom by the centrifuge, it

is found that the supernatant fluid has the property of

inhibiting to a great extent the opsonic action of fresh

normal serum, not only Inwards the tubercle bacillus, but

also towards the Staphylococcus pyogenes aureus. The
author interprets the phenomenon thus :—The amboceptors
of heated normal serum combine with the tubercle bacilli

and also with their free receptors, which remain in the

supernatant fluid after removal of. the bacilli. When this

supernatant fluid containing the " free receptor

amboceptor" combination, is added to fresh normal serum,
the latter's complement becomes fixed, and consequenth
in the presence of fresh bacilli, opsonic action is inhibited.

The experimental results obtained lend support to the view
that the opsonic action of normal serum depends on the

cooperation of complement with normal amboceptor.

June 20.—" Preliminary Note on a New Method o(

Measuring directly the Double Refraction in Strained
Glass." 'By Dr. L. N. G. Filon.

If a plane wave of light be passed horizontally through
a rectangular slab of glass under flexure in a vertical plane,

it is broken up into two components polarised horizontally

and vertically.

The light of either component suffers, owing to the

stress, an additional retardation proportional to its distance

from the " neutral axis," i.e. the mid-level of the slab.

Thus the wave-front on emergence is no longer vertical,

but has suffered a deviation proportional to the bending
moment applied. The two components, however, are
deviated by different amounts.

If the light be then analysed by a grating, the lines of

the spectrum formed will bo shifted, in consequence of the

change in the angle of incidence. In addition, owing to

the different shifts of the two components, each line appears
doubled.

Experiment shows that the effect is quite measurable,
and provides a new method for measuring directly the

doubly refracting effect of stress, giving, not only the

1 ifference between the retardations of the two components,
'..»ut the absolute amounts of each.

With a grating of 14,000 lines to the inch, the maximum
separation of the components, for lines in the vellow. was
about the distance between the two D-lines.

" On the Origin of the Gases evolved bv !\Iinoral

Springs." By the Hon. R. J. Strutt, F.R.S.
It has long been known that thermal springs, such as

those at Bath, give off considerable quantities of gas,

which bubbles up with the water, and consists, for the

most part, of nitrogen. Of recent years, interest in this

subject has been revived by Lord Rayleigh's observation

that helium and argon arc present along with nitrogen.

It has been found that such gases, when fresh, are rich

in radium emanation, and that the deposit thrown dow-n

by the water on standing cont.ains a notable quantity 01

radium. It is natural to connect this observation with the

discharge of helium by the springs. The author was
formerly inclined to think that the facts were most easily

explained by supposing that the supplies of helium and
radium were derived from the disintegration of uranium
lodes at a great depth by the water, but this view scarcely

seems compatible with the universal presence of helium
and radium in mineral springs, which has since been
brought to light ; for uranium lodes are very rare near the

earth's surface, and there are fatal objections to supposing
that metal to be generally more abundant at greater

depths.

The unexpectedly large quantities of radium found in

common rocks led the author to suspect that perhaps they

might after all be able to supply the helium and radium
products, as well as the ordinary gases and saline con-

stituents of the spring. With the view of deciding this

question, he has examined the inert portion of the gases

given off by several varieties of rock on heating. The
subject has attracted some attention from previous experi-

menters.
The results for two normal rocks were as follows :

—

Matopo Granite. Quantity taken, 850 grams.

The inert residue consisted of

Nitrof;en ... ... ... ... ... 11 c.c.

Argon
Helium
Neon

Syenite Rock, ill. Sorrel, Leicestershire.

taken, 900 grams.
Inert residue

—

Nitrogen
Argon
Helium
Neon

o'i4 c.c.

0'04 c.c.

I races

Quantity

9 c.c.

o 026 c.c.

o 010 c.c.

traces

In both these cases, the vacuum tube, after removal of
argon, gave a brilliant yellow helium glow.

We may compare these analyses with the composition of

the Bath gas, as a type of the gases evolved by mineral

springs. The total volume of inert gas (mainly nitrogen)

is taken as 100.

Gas
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June 27.
—" On a Standard of Mutual Inductance." By

Albert Campbell. Comnumicated bv Dr. R. T. Glaze-

brook, K.R..S.

The author has designed a standard of mutual induct-

ance of such a nature that its value is accurately calculable

from the dimensions, and large enough to give good

sensitivity in actual use. A high enough value (say 001
henry) can be got by having one of the associated circuits

a coil of many layers. The objections to such a coil arc

overcome as follows :

—

The primary circuit is a pair of single-layer coils wound
on a single marble cylinder ; their dimensions can be

accurately determined. The secondary is a coil of many
layers co-axial with, and midway between, the two primary

coils, and of such radius that the mutual inductance is a

maximum for change of radius. \ series of curves is

given from which the proper dimensions were chosen. All

round the mean circumference of the secondary coil the

magnetic field due to the current in the primary coils is

zero, and is very nearly so over the section of the wind-

ing, thus allowing accurate calculation. The principle is

applicable to other probleins involving mutual inductance.

Paris.

Academy of Sciences, Julv 22.—M. A. Ch-^uvepu in the

chair.—.\ phenomenon resembling the spheroidal state :

G. Lippmann. \ strip of plaster of Paris adhering to

a plane surface of glass becomes detached on raising the

temperature above 100°, sliding over the surface with

the greatest ease.—The effect of oxygen, osmotic pressure,

acids, and alkalis in experiments on parthenogenesis :

Yves Delage. The presence of oxygen is not necessary

for the determining of parthenogenesis in starfish—it is

even harmful ; the presence of divalent ions is not at

all essential, a solution of sodium chloride being often

sufficient among sea-urchins. The requisite condition of

parthenogenesis among certain of the latter consists in

the treatment of the eggs by an acid solution, afterwards

an alkaline, the first coagulating, the second liquefying

certain constituents of the egg protoplasm.—The dielectric

cohesion of helium : E. Bouty. By repeated purifications,

the value of the dielectric constant was found to be re-

duced from 6i-8 to 18-3.—The effect indicated by the

electrolytic detector : M. Tissot.—A new optical pro-

perty of magnetic bi-rcfraction belonging to certain non-
colloidal organic liquids : A. Colton and H. Mouton.
Nitrobenzene shows a magnetic bi-rcfraction of positive

sign, increasing proportionally to the square of the field

and the thickness traversed. This property is more or

less marked throughout the aromatic series, but not among
aliphatic compounds.—The spectrophotography of minerals
in different regions of the spectrum

;
galena and

argyrite : A. de Gramont.—The coagulation of albumins
by the actions of ultra-violet light and radium : Georges
Dreyer and Olav Hanssen. Both serous and egg
albumin are coagulated under the action of a prolonged
intense light. The serum of the horse is only slightly

coagulated by light ; a solution of peptone remains clear,

though becoming yellow, the same effect being also

noticeable with casein. These results are all due to the
ultra-violet portion of the light. Radium coagulates
vitellin, but apparently no others.—The heats of form-
ation of alkaline protoxides : E. Reng^ade.—A mixed
anhydride of sulphuric and nitric acids : Am^ Pictet and
Georges Karl. Nitric anhydride dissolves with evolution

of heat in freshlv distilled liquid sulphuric anhydride.
The product distils entirely at 2iS°-22o°. and analysis
shows it to have the composition (SO,)|N,0..—The
combination of nickel and cobalt with boron : Binet
du Jassonneix. Compounds have been obtained of the
composition NiBo and CoBo (already described by M.
Moissan), Ni.Bo, Co, Bo, NiBo., and CoBo,.

—

\ new
silicide of platinum : P. Lebeau and .\. Novitzky. This
compound, of the formula SiPt, can be obtained by direct
union, is crystallisable, and chemically resembles platinum.—K general method of preparation of anhvdrous metallic
bromide;, with oxides as a starting point : F. Bourion.
The simultaneous use of sulphur chloride and hydrogen
bromide gas provides a convenient means to this end.—The alloys of nickel and tin: Em. Vigouroux The
effect rf rleclrir sp.urking upon a mixture of nitrogen

and oxygen at low temperatures : E. Briner and E.

Durand.—Discontinuities observed in the molecular con-
ductivity of dissolved chromium sulphates : Albert Colson.
— The rotatory power of the proteids extracted from the

flour of cereals by aqueous alcohol : M. Lindet and I,.

Ammann.—Menthane i ; S-dicarboxylic acid and a new
dicyclic ketone : Ph. Barbier and V. Grigrnard.—The
origin of the deposits of colouring matter in red wine :

V. Martinand." Malic acid in wine must, and its de-

struction in fermentation : W. Mestrezat.—The lique-

faction by diastase of fecula starch : A. Fernbach and
J. Wolff.—Living reagents and diffusion : Michel
Vegounow.—A new genus of Sapotacea; in West Africa,

with seeds containing an edible fatty matter : .Aug.

Chevalier. This tree provides a fine red well-veined
wood, of density almost equal to unity.—The Pachy-
podium of Madagascar : MM. Costantin and Bois.—
New researches on the cytology of the ' seeds of

Graminaceie : A. Guilliermond.— The morphological
value of the caruncle of Notopygos labialus : A. Malaquin
and A. Dehorne.—The destructive function of the spleen
towards trypanosomcs : A. Rodet and G. Vallet. In the

case of infection by Trypanosoma hrucci, the spleen
actively destroys the parasites.—The injection of artificial

serums : C. Fleig. Those containing iron have been used
with success in many cases of chlorosis.—The activity o^H!
Etna : A. Ricco. ^H

C.-VLCUTTA.
"

^1'
Asiatic Society of Bengal, lulv 3.— Nriics on the Pollin-

ation of flowers in India. Note No. 4. On cotton in

Behar : 1. H. Burkill. The flowers of Gossypium
neglcctiini and G. intcrmeditim in Behar arc a little visited

by insects, chiefly small Hymenoptera of the genera
Ceratina and Halictus, w-hich seek honey in vain, and may
collect pollen. Longer longued insects, such as Xylocopa,
;\nthophora, and a few Lepidoptera only rarely go to the

flowers. Plants intermediate between the two species,

which are grown mixed, testify to the occurrence of cross-

fertilisation : but they are rare, and the very early self-

pollination in the flowers shows how much more the
cotton crop depends on spontaneous self-fertilisation than
on pollination by insects or other external agency.
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RESEARCH /.Y CHINA.

Research in China. In three volumes and Atlas :

vol. i. in 2 parts. Part i. Descriptive Topography

and Geology. By Bailey Willis, Eliot Blackwelder,

and R. H. Sargent. Pp. xiv. + 354 + .\vi. (Wash-

ington, D.C. ; Published by the Carnoj^ie Insti-

tution, 1907.)

THE title of this volume recalls the great pioneer

work of the illustrious Baron von Richthofen,

to whom science is indebted for the first broad and

masterly sketch of the physiography and geology of

the Celestial Empire. His volumes, unfortunately

left still incomplete at the time of his lamented

death, form the basis on which all later explorers

will build. He indicated some of the great problems

which remain to be solved by a more prolonged and

minute survev than it was in his own power to

achieve. But even where he left questions in doubt,

his trained powers of observation sometimes enabled

him to see so far into them, and to leave so many
pregnant suggestions concerning them, that the paths

for subsequent exploration have been indicated by

him to his successors.

One of these paths lay in the further investiga-

tion of the great series of ancient sedimentary

deposits, to which Richthofen gave the name of

" .Sinisches " (Sinesian or Sinian) system. He col-

lected from what he regarded as the higher parts of

this system a number of fossils, which proved the

strata containing them to be of Cambrian age. As

these sedimentarv accumulations appeared to be thou-

sands of feet in thickness, they seemed to offer at least

a possibility that, in their lower members, traces might

be found of a still older or pre-Cambrian fauna. The
great interest which would attach to the discovery of

any recognisable remains of that primjBval biological

period had long drawn the attention of geologists

to the desirability of following up the suggestive

observations of the German explorer. The opportunitv

of undertaking this investigation came at last when
the Carnegie Institution of \\'ashington was founded

in ii)02, with ample funds for the purposes of scien-

tific research of every kind in all quarters of the globe.

Mr. C. D. Walcott, then the energetic Director of the

United States Geological .Survey, whose contributions

to Cambrian paleeontology have given him a world-

wide reputation, suggested the sending out of an

expedition to China, one of the objects of which

should be the further elucidation of the fossil con-

tents of the oldest Palaeozoic rocks of the country.

He succeeded in planning and organising a scientific

mission for the purpose of investigating the strati-

graphy, palaeontology, structure, and physiography

of the regions to be visited. The first grant was made
by the Carnegie Institution in the autumn of the year

igo2, but it was not until July of the following year

that the mission sailed for Europe. The party con-

sisted of two geologists, Mr. Bailey Willis, an active

member of the staff of the United States Geological

Survey, to whom the chief charge of the expedition
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was assigned, and Mr. Eliot Blackwelder, of the Uni-

versity of Chicago. They were subsequently joined in

China by Mr. R. Harvey Sargent, of the United States

Geological -Survey, who acted as tojxigrapher, and

produced the series of maps which forms the Atlas.

The observers reached Pekin late in September,

1903, and spent about two months of the autumn of

that year in the geological investigation of certain

parts of the province of Shan-tung. The 'irst five

and a half months of 1904 were devoted to the ex-

ploration of Central China, and the journey of in-

vestigation came to an end at I-chang, on the Yang-
tzi-kiang, on June 9. The time occupied by the re-

search was thus little more than seven months in all.

During this brief period the party must have worked

hard. Their topographical surveys by graphic plane-

table triangulation went on at an average rate of

nearly fifty square miles a day, and an area of 2,900

square miles was mapped in fifty-eight days and a

half. While the topographer was thus active, the

geologists were simultaneously busy with their ob-

servations and collections. The results of this com-

bined labour are intended to fill three massive volumes

and an atlas of maps. The first part of the first

volume which, w-ith the Atlas, has just been issued,

forms a bulky quarto of more than 350 pages, with

upwards of fifty plates, consisting of photographic

views of landscapes, maps, and geological sections.

The second part is to include .systematic petrography,

zoological notes, and a syllabary of Chinese sounds.

The second volume is intended " to summarize the de-

tailed presentation of our results, and to combine

them with the work of others in a systematic dis-

cussion of the geology of south-eastern Asia." The
third volume is to be devoted to Palaeontology. The
Atlas contains some forty sheets of maps, sections,

and photographic views, most of the maps being on the

scale of 1/125,000, or two miles to the inch, engraved

and coloured in the excellent style to which the United

States Geological Survey has now accustomed us.

We willingly record our appreciation of the energy,

skill, and success with which this expedition has been

conducted. But we feel sure that the question will be

asked bv manv not unsympathetic onlookers—were

the few months of rapid and necessarily imperfect and

incomplete observation suflicient to justify the addition

of all these volumes to the ever-growing mass

of geological literature? It has long been a charac-

teristic of American geological explorers that they

cannot simply describe what they have seen, but must

launch out into theoretical disquisitions and system

atic discussions, for which there has often been but

slender basis in their own work. The various pioneer-

ing and other surveys have thus built up a pile of huge

quartos, in which the really valuable original observ-

ations are often practically buried out of sight. The
books are heavy alike for the hand and the head.

They take up a large amount of space on library

shelves, where they are now, we fear, comparatively

seldom consulted.

The volume now before us is a conspicuous illus-

tration of the American habit here referred to. We
venture to think that all that was new and important

among the results of the expedition might easily have

Q
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been comprised witliin the limits of this first single

volume. Not content, however, with the space the

observers have contrived to fill with the amplification

of their notes and discussions of the physiography of

the regions which they rapidly traversed, and of

which they can have acquired onlv the most super-

ficial knowledge, Mr. Bailey Willis is yet to inflict

upon us another volume of his " detailed presentation

of results," besides the other reports that are pro-

mised.

If it is asked what have been the chief fruits of this

skilfully-planned foray into the Chinese empire, two
conspicuous features may be pointed to, on which the

explorers deserve to be congratulated. They have
materially increased our knowledge of the earliest

Palseozoic fauna of China, and they have brought to

light a remarkable band of boulder-clay, full of

striated stones, lying apparently at the base of the

Cambrian system.

The large increase which has thus been made to the

known Cambrian fossils of China has been provision-

ally discussed by Mr. Walcott in a paper published in

1065, 'f ths Proceedings of the United States

National Museum, and will be more fully treated in

the third volume of the Reports of the Expedition.

It appears that at least forty-eight genera and 172

species of organisms are now known to occur in

Chinese Cambrian formations, the greater nymber
being assigned by Mr. Walcott to the middle division

of the system. The lower division has yielded com-
paratively few forms, and it does not appear that any
trace has been recovered of a fauna older than Cam-
brian. The trilobitic representation is especiallv abun-
dant, comprising 118 species, belonging to twenty-five

genera. The full details respecting this primaeval fauna
will be awaited with much interest.

It would appear from the observations of Messrs.

Bailey Willis, and Blackwelder that Richthofen

perhaps over-estimated the thickness of his " Sinisches

System," and that the chances of the recoverv of a

pre-Cambrian fauna were less than had been hoped
for. In .Shan-tung the total thickness seems to be

little more than 4000 feet, of which only some 1500

or 1600 feet are relegated to the Cambrian system,

the overlying strata being referred to the next member
of the Geological Record. The lower Cambrian divi-

sion, consisting of 500 or 600 feet of shales and thin

limestones, rests unconformably on a set of gneisses,

schists, and granite, with other eruptive rocks. Mr.
Blackwelder made a reconnaissance, in the Liau-tung
peninsula, nearly along Richthofen 's route; but he
was unable to add anything of importance to what was
noted by the German explorer regarding the Cam-
brian rocks of that district.

In threading the gorges of the Yang-tzi, the ex-

pedition at Nan-t'ou found at the base of the Palseozoic

series a remarkable group of sediments resting

unconformably on granite-gneiss, and having a total

thickness of about 370 feet. Above a conglomerate
and a series of red and white sandstones lies a mass
of hard green boulder-clay or till, some 200 feet thick,

which can be seen to dip under the Ki-sin-ling lime-

stone. No fossils were obtained by the travellers from
this boulder-clay, nor after a search for two hours
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were any found by them in the overlying bands cf

limestone. But as they disinterred Lower and
Middle Cambrian organisms from what they regarded
as the same limestone within less than 100 miles from
Nan-t'ou, they regard it as highly probable that thi>

ancient boulder-clay is of early Cambrian age.

The stones are subangular, with rounded edges and
well-polished and well-striated surfaces. They arc
of various kinds of rock, and of all sizes up to two
feet and a half in length, and they are huddled together

without order, as in ordinary boulder-clay. The speci-

mens represented in plate .xxxviii. might have been
selected as typical examples from any Pleistocen"

boulder-clay of Europe or America. It is hardlv

possible to resist the evidence that here is a true glacial

deposit which, whether or not intercalated at the very

base of the Cambrian system of China, must almost
certainly be of early Palaeozoic date.

The physiographical discussions in the volume are
most unsatisfactory. When one reflects how difficult

are the problems of physiographical development, how
much patient research is needed into the geological

history of a region, how much detailed local topo-

graphical knowledge is absolutely essential, and how-

little, after all, dogmatism on the subject is permis-

sible, one is amazed at the confidence with which the

physiography of vast territories is here disposed of.

I
It is not by surveys of fifty square miles a day that

these oroblems are to be solved, and it is matter for

I

regret that such jejune attempts should be made, and

I

should find a place in what ought to be a serious

contribution to science.

TEE EXPI.ORATIOX OF TIBET.
Tibet, the Mysterious. Bv Sir Thomas Holdich,

K.C.M.G., ' K.C.I. E. Pp. ix + 356; illustrated.

(London : Alston Rivers, Ltd., 1906.) Price 7^. 6rf.

net.

" T^'HE public which concerns itself about Tibet is

-L a very small public indeed," savs .Sir Thomas
Holdich in the volume he has compiled for " The
Story of Exploration " series, and to this we may
add that public interest in that country is not likely

to be increased by such unsympathetic treatment

as the subject receives in this book. The storv

of geographical achievement in Tibet, and especi

ally of the attempts to reach the jealously guarded

capital of the then closed land, was for many years

one of the most fascinating interest, and now in the

light of the more precise information that has recently

been made available it could well afford re-telling as an

instructive record of great daring and tenacity of pur-

pose. In professing to supply such a summary, how-

ever, the present account is disappointing in that its

information is neither very trustworthy nor up-to-date.

The author does not appear to have any personal

knowledge of the countrv, nor has he made himself

sufficiently acquainted with what has been written

on the subject, with the result that his book betrays

frequent inaccuracies, and a lack of clear perspective

that is rather bewildering to the reader. The narra-

tive is made up for the most part of quotations from

the reports of the more or less illiterate native sur-
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vevors, whose accounts, we are here told, although

" the best and most important of all the stirring

records of that remarkable country, have never yet

seen the light "; whereas, as is well known, all those

reports which were possessed of sufficient interest,

including the best of them, namely, that by A-K,

were published many years ago.

The geographical theme is frequently lost sight of

altogether under the heaps of irrelevant topics that

are dragged in. Indeed, fully one-fifth of the whole

book is made up of generous extracts from the pages

of Hue, the Lazarist missionary (not " Jesuit "), not-

withstanding that our author admits " we do not gain

much in the way of geographical information from it "
!

Relying on such antiquated sources of information,

without being careful to check the stories by com-

parison with the more precise facts of later scientific

research. Sir Thomas repeats many of the erroneous

statements of the native surveyors as well as the

mistaken notions of the older European writers.

Thus, to take some instances at random, one

would imagine that the author had never heard of

the trustworthy work achieved by the British Survey

officers of the Lhasa Mission, so generally is it neg-

lected in preference to the less accurate data of the

pioneer native surveyors. In this way we have here

repeated the gross mistakes of U. G. and Sarat Das in

respect to the route from Gyantse onwards to Lhasa.

Amongst others, the Yamdok Lake is stated (p. 1 14)

to be 13,900 feet above the sea-level, and at p. 252 to

be 13,800 feet instead of the 14,350 feet as given

bv Major Ryder, while the adjoining Dumo Lake

is made to be 500 feet higher than the Yamdok.

whereas it is only some three feet higher. Even the

eleration of Lhasa is given at 11,600 feet instead of

11,830 feet. So, too, with the map of Lhasa; we are

told that A-K's old sketch-map is still " the best map
we possess of it

"—this is very hard on Major Ryder,

who spent several days in the streets of Lhasa survey-

ing and measuring, and plotting out the city in a

large detailed map which was published more than

two years ago.

The province of Nari, which stands in the extreme

north-western corner of Tibet, is strangely enough
stated to be in the " southern zone " of that country.

Darchendo, the great mart for Chinese tea on the

eastern border of Tibet, is, he says, " more correctly

called ' Ta-chien-lu ' in the newer " maps—the fact,

however, is rather the other way, as the latter is merely

a Chinese corruption of the former, which is the ori-

ginal and current Tibetan name of this important

place. In alluding to the Chinese invasion of Nepal,

our author goes beyond his authority when he credits

Sir Clements Markham with the statement that the

Chinese general " Sand Fo " (properly Sund F6)

sacked Kathmandu (which he spells Khatmandu) ; for

Markham does not say that the victorious Chinese even

entered the Nepalese capital, from w-hich the battle

was fought a day's march distant. So, too, we are

informed that Moorcroft (who w-as really a veterinary

surgeon temporarily employed by the East India Com-
pany on mule-breeding questions) was " a civilian of

the Indian Civil Service."
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Elementary facts even as to the position of Lama-
ism have not been grasped. We read (p. 51) that

" Lhasa is the holy of holies, the ark of the cove-

nant to over one-third of the human race." This

amusing statement perhaps Sir Thomas did not mean
to be taken seriously. For, as pointed out years ago,

the Lhasa hierarchy has never b*en acknowledged by

Buddhists outside Tibet, beyond Mongolia and a few

of the sparsely populated Himalayan districts. The

Buddhists of China, Japan and Corea, Siam, Burma
and Ceylon would be astonished were they told that

Lhasa, of which few of them have ever heard, was

their " holy of holies." That place is sacred only to

some five or six million votaries, and not the " 400

millions " as here asserted. There are no distinctive

page headings, and misspelling is frequent.

It would be pleasant to be able to congratulate the

author on the illustrations, but nearly all of these we
have seen elsewhere before. They are not very closely

connected with the letterpress, nor are the landscapes

very characteristic, whilst some of them are not what

thev profess to be; for out of the ten, at least two

are from the Sikklm side of the Himalayas, and not

in Tibet at all.
' L. A. W.

OUR BOOK SHELF.
An Outline of the Natural History of our Shores. By

J. Sinel. Pp. xvi+ 347; illustrated. (London: Swan
Sonnenschein and Co., Ltd., igo6.) Price ys. 6d.

This book has been written " to help to open some of

the volumes of this part of Nature's library " by one
who, having spent nearly forty years by the sea-shore,

has had excellent opportunities of gaining the neces-

sary knowledge at first hand.
Chapters i.-xiii. are devoted to descriptions, more

or less short, of the animals which are to

be found between tidemarks and in the mari-

time zone of Jersey, their habits and where to

look for them ; some account is aUo given

of the chief characters of the various groups, together

with descriptions of the anatomy of a few species, and
something about the development of others. The
author then deals with the various reasons for colour

in marine animals, of which he gives instances, to-

gether with examples of " mimetic artifices " among
the crabs (others are given in the chapter on Crustacea).

In the following chapters we are given lists of appara-
tus, &c., necessary for shore collecting and tow-netting,

with the method of use. A number of useful hints are

also given on anaesthetising, preserving, and mount-
ing specimens for the museum and other purposes,

and also for imbedding', cutting, and staining sec-

tions for the microscope. In the last chapter, dealing

with the marine aquarium, the beginner is initiated

into the, to most inland people at least, difficult art

of keeping and feeding the various marine animals
which flourish in captivity, and also of hatching and
rearing marine larvae.

Although on the whole good, the book is marred by
several inaccurate statements ; among others we may
mention the following:—Echinoderms have a heart;

Loligo media is the young of L. forbesii; Galeoinma
is the only bivalve which crawls, whilst the author's
explanation of the way in which starfish open oysters

is certainly not the correct one. Moreover, we
cannot agree that the author has followed the nomen-
clature most generally in use, especially in Pisces and
Echinoderms.

In the outfit of the shore collector, the absence of a

crowbar is rather surprising, especially on a rocky
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coast ; whilst half an hour for tow netting, in view of

the fact that two or three collections are apparently

put into the same bottle, is certainly too long.

The illustrations, 123 in number, are mainly derived

from photographs, the majority of which show a con-

siderable lack of skill on the part of the photographer.

One or two appear to be out of focus, many are too

much of the soot arid sawdust type; while in others

the background chosen is not calculated to show up

the " sitter " to the best advantage. Typographical

errors, of which there are a fair number, are almost

invariably confined to scientific names, such as Nephtys

for Nephthys, Maidae for Maiadse, Spangus for Spa-

tan s;iis.

In spite of the above faults, we can, however, recom-

mend the book to all beginners in the fascinating art

of shore collecting, although, of course, it does not

obviate the necessity of access to monographs on the

various groups. R- A. T.

Field Operations of the Bureau of Soils, 1904. (Sixth

Report.) Pp. 1151 + a case of 53 maps. (Wash-

ington : United States Department of Agriculture,

1905.)

The United States Survey of Soils continues from year

to year its enormous task, under the direction of its

chief, Mr. Milton Whitney, and the present sixth

report ditiers in no essential respect from its prede-

cessors. The soil divisions are mapped upon a basis

of physical texture, the same name being used right

across the continent for soils which are judged to be

of the same tvpe, however different the origin or

however remote the locality from that of the type

originally credited with the name. It is just this

classification which has been called in question by the

critics of the survey in the United States, who dis-

credit both the methods of identification and analysis

which are adopted, and also the rapidity with which

the work is pushed along. Certainly when the cost

of the survey a.inounts to less than los. per square

mile, as in the present case, the distribution of soils

in the United States must be very different from what
we are familiar with in the Old World, or else the

maps can be little more than very sketchy first approxi-

mations. However, we are too far away to have any
means of forming a judgment in this domestic dis-

cussion, but what the English reader will always find

jt value in this survey are the preliminary general

accounts of the physiography and agricultural develop-

ment of each area. There we get sketches of the

stvle of farming and the local conditions which com-
pare, though in a more scientific fashion, with the

reports on the counties of England initiated by Arthur

Young a little more than a hundred years ago.

Doubtless in time these reports will have the same
permanent value for .\merica as a detailed picture of

the state of the country and the position of its chief

industry.

Hypnotism and Spiritism—.4 Critical and Medical

Study. Bv Dr. Joi-eph Lapponi ; translated by Mrs.

Philip Gibbs. Pp. xiv + 268. (London: Chapman
and Hall, Ltd,, 1906.) Price 5i-. net.

The opening chapter deals with the historical data

connected with hypnotism and spiritism, and the author

points out how spiritism passed through the various

stages of spirit rapping up to definite materialisation.

Dr. Lapponi then describes what is understood by

hvpnosis, and it is clear that his views are not in

accord with those held by most authorities at the

present time. When the reader reaches the chapter

on "Details about Spiritism," he will find a most
vivid description of a stance, as given by " some of

the best and most esteemed mediums." The author

honestly states that he has not had personal experi-
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ence of the " truth and reality of the marvellous
phenomena " which he describes; nevertheless, he is

evidently convinced of its actual existence. Dr.

Lapponi gives some interesting accounts of the mystic

performances of the Indian fakirs, and also records

some instances of telepathy.

In discussing the relationship of hypnotism and
spiritism, he endeavours to prove that there is little

or no relationship between them, a fact which few

would dispute; on the other hand, we do not think

that the arguments which he adduces would go far

towards convincing the sceptic. The author admits

that "illusions and hallucinations explain some
isolated cases of spiritism"; he also allows that

mediums may have largely had recourse to frauds

in order to enhance their reputations, and he is

generous enough further to concede that " to the

spiritistic frauds done voluntarily may be added
others, not only involuntary but unconscious "

; but even

after allowing all these, he considers that there are

phenomena which are well authenticated, and foi

which neither deception, art, nor science can render

an account. This may be true, but because a matter

is too subtle to unravel does not justify us in assuming
that it is the result of spiritism. The author's attempt

to account for the valuelessness of spirit revelation is^

very feeble, but it is left to the closing chapter, to:

reveal the worthlessness of spiritism, for here we
read that " spiritism is always dangerous, harmful,

immoral, reprehensive, to be condemned and most
severely prohibited without reserve, in all its grades,

forms, and possible manifestations," except, maybe, in

some rare exceptions. Surely, if there are spirits

with whom we can confer, some of them should be

able to raise us to higher planes of thought, for the

spirit world should belong to a hierarchy which is

nearer to the perfect.

I

LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for opinions

expressed by bis correspondents. Neither can he undertalie

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.]

Festival of St. Alban.

With reflnrd to what is said concerning the date of this

festival in the review of the " Life of St. Patrick " in

Nature of July 25 (p. 2qb), it is to be noted that there

is really only one date for the festival. In the time of

Bede (L(. E.', i., 7), as in the pre-Rcformation calendars

of the English Church, as well as in the Latin Prayer

Hook of Queen Elizabeth, 1560, the date is June 22. But
when the festival reappeared in the English Prayer Book
of 1662 it was placed on June 17, an obvious error which
is supposed to have arisen from wrongly writing xvii.

for x.\ii. In the Roman calendar the date is, of course,

June 22. C. S. Taylor.
Banwell N'iiarage, July 2ri.

The information supplied by the Rev. C. S. Taylor Is

most welcome. The evidence for regarding the 22nd as

an arrested solstitial day, in connection with St. Alban,

is now fairly conclusive.

|i) The 22nd was one of the three solstitial days about

305 A.D., the supposed date of .'Mban's martyrdom.

(2) If closely studied with that fact in view, the legend

of his martyrdom, like those of the death of Patrick and
Dewi, may reveal a clear midsummer festival setting.

That much may be gathered from the statement that

Alban was summoned to do sacrifice to the pagan gods.

We know from other sources that people were penalised

for non-attendance at the great pagan festivals.

(3) There is evidence that St. -Alban 's festival covered

the three solstitial days.

(a) One old Welsh calendar fixes the festival on the

23rd.
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(6) Though oui- modern bards call each of the solstitial

quarter days an Alban, there is very little authority for

such a use of the name. What appears likely is that

Alban became a name of the midsummer festival, and
that a bardic scribe at first wrongly applied the name to

the other quarter days. The Alban of the bards covered

three days, and each day is specially named. The first

is the \'igil of the .\lban, the second is the Alban itself,

and the third is the Banquet of the Alban.

(4) Why have the Welsh made so much of the name
.Mban? The reason may be found in the association of

the name with Caerleon-upon-Usk.
(a) There are some ruins near that ancient city still

called Mount St. Alban 's.

(fc) Mr. Wade-gvans has made out a good case for

localising Alban's martyrdom at that spot (in " Archjeo-

logia Cambrensis, " about two years ago).

(c) Geoffrey of Monmouth tells us of a great observatory

or school of astronomers in or near that city.

St. Alban's Day being the chief day of the year, and
an observatory bearing his name, probably, at Caerleon

being apparently the Greenwich of Wales at one time, it

is no wonder that the Welsh bards have adopted the name
as a solstitial epithet without ever a mention of Alban's

jiiartyrdom.

We have in Wales a very modern instance of the same
process. In some districts June 22 is observed as Gwyl
Barna, the Vigil of Barnabas. St. Barnabas's Day is the

nth, and in the seventeenth century it coincided with the

solstice; but since 1752 it has been in those parts associated

with the 22nd, and Gwyl Barna is now a name of the

solstice. In the neighbourhood of Llandeilo Talybont,

Glam., it is the custom of the farm labourers to get

together the hay-making implements on the morning of

Gwvl Barna, before going to a solstitial fair in the

neighbourhood. John Griffith.

Llangynwyd, Glam.

The Sun's Motion with respect to the i^ther.

So far as I know, it has not been pointed out that the

velocity of light, as deduced from the observed times of

occultation of Jupiter's satellites, is affected to the first

order by the motion of the earth and Jupiter with respect

to the sether. Taking the times best suited to such

observations, when the distance between the two planets

is very nearly a maximum or a minimum, there will be

no appreciable relative velocity in the line of centres, and,

to a first approximation, the velocity with which light

from Jupiter approaches us is then made up of the true

propagation-velocity increased by the common velocity-

component of the two planets in the direction earth to

Jupiter.

In order to determine the sun's motion with respect to

the aether, the values for the apparent velocity of light

deducible from the observed times of occultation might be
analysed, so as to discover any systematic differences

depending on the direction of the line of centres. Only
very small corrections would be needed on account of

the motion of the planets in their line of centres relatively

to the sun. The probable absolute error in the finally

deduced velocity of the sun (relatively to the ?ether) would
be of the same order as that affecting the finally deduced
velocity of light. The quantity to be determined might
perhaps be swamped by the errors of observation, but
even so a superior limit could be assigned to the sun's

velocity through the rether. Two of the three rectangular

components of that velocity being measured in the plane

cf the ecliptic, the determination of the third component
would unfortunately be very badly conditioned. It may
be some consolation, however, to reflect that a knowledge
of our motion with respect to the ;ether is not theoretically

unattainable.
.'\gain, if the mean lethereal density is either less or

greater where atomic matter is present than in free

fether, it appears from some results which I have lately

obtained in connection with a modified theory of gravita-

tion that motional forces would be experienced (for

example) by two bodies movin." with uniform translational

velocity through the aither. These forces would be pro-

portional to the product of the masses of the two bodies,
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to the square of the velocity of translation, and inversely

to the fourth power of the distance between the bodies.
They would be equal in magnitude and opposite in direc-
tion, but would not in general act in the same line, so

that an elongated body, partaking of the earth's diurnal
and orbital motion, would in general be acted on by a
couple. This couple would vary as the diurnal motion
changed the orientation of the body, and if the variations
were measurably great, we should have the means of

determining, .save for a constant factor and an ambiguity
of sign, the velocity of the earth with respect to the
sther at any point of its orbit. Observations at three
or more points of the orbit would enable us to evaluate
the constant factor and to remove the ambiguity of sign,

thus determining the velocity of the sun with respect to

the a^ther.

The effects referred to might or might not be detect-

able, but by means of quite simple apparatus they could
be tested for with great delicacy. I hone shortly to publish
a fuller account of the analysis on which the above con-
clusions are based. C. \'. Burton.
Cambridge, July 29.

The Dos;'s Sense of Direction of Pound.
Our dog, Spot, of the intelligence of which an

instance has been recorded in Nature, is peculiarly

sensitive to sound. The following instance may be worth
recording. On Sunday, July 21, a heavy storm of thunder
and lightning with rain broke over Wick. I sat in the
porch of our house watching—Spot with me. The
lightning was frequent, and the thunder played round in

ail directions—over Bath six miles to the east and Bristol
six miles to the south-west.

Spot barked at each clap or rumble and rushed for-

ward, always ioiuatds the direction from which the
thunder appeared to come ; the lightning affected him in

no way. It was laughable when the thunder appeared to

come from no definite direction, but to play round us.

For then he ran, barking, over the lawn and round the

trees as if angered by a sound he could not locate. 1

observed carefully what he did for perhaps half an hour,
and I think Spot located the directions of sound at least

as quickly as I did myself. F. C. Constable.

THE INTERNATIONAL CONGRESS ON
SCHOOL HYGIENE.

THE second International Congress on School
Hygiene was opened on Monday last at the

University of London by Lord Crewe, in the presence
of a large gathering, which included delegates from
all the countries of Europe, the Colonies, and North
and South America, in addition to representatives of

administrative bodies in Great Britain. We shall

publish at a later date an account of the proceedings
of the Congress, but are pleased meanwhile to direct

attention to the warm interest taken by the King in

the objects for the consideration of which tlie con-

gress was convened; indeed, but for the King's inter-

vention, the congress would probably have been
anything but a success, as will be seen by the opening
remarks of the president. Sir Lauder Brunton, F.R.S.

Lord Crewe, Lord President of the Council, in opening
the congress, said the first duty he had to perform in

connection with the opening ceremony was a very agree-

able one. He had a gracious command from the King
to express to them the interest with which His Majesty
regarded the subjects with which that congress was con-

cerned and his hopes that its discussions might be a great

.success. His Majesty had further commanded him to

express his regret that, owing to his enforced absence
from London, he was unable to receive those who were
to attend the congress. He was also privileged as a

member of the Government to express the same desire on
their part that the proceedings of the congress might be

crowned with success, and on behalf of the Government
to offer them all a hearty welcome. It was not in a strict

sense an official conference. It was not subject to official

control, it was not run on official lines, and it was not

subsidised by official money. That, from many points ol



;5o NATURE [August 8, 190;

view, he took to be a distinct advantage. It lent freedom

to the discussions which would take place ; but, on the

other hand, it must not be supposed that the Government
of this country did anything else but take a keen interest

in the proceedings of the congress, and they were well

aware that the public departments concerned with the

subjects for discussion hoped to learn much in the course

of the next few days. He hoped that the result of their

meeting might have the best possible effects. It must be

a good thing for those belonging to different nations and

used to different systems to interchange ideas and to

engage in a most honourable and friendly rivalry as to

which nation and which system could best carry out the

objects they all had in view. He hoped, therefore, that

their meetings might leave some permanent mark on the

subjects, and that their deliberations would do much to

advance the knowledge of school hygiene, and to remove
what they must all regard as having been a serious blot

on the civilisation of the world.

After speeches by Lord Londonderry and Lord Fitz-

maurice, .Sir Lauder Brunton delivered his presidential

address, from which we print the following extracts :

—

After welcoming the delegates, he said that he was sure

that the first duty which they would wish him to per-

form as their president was to voice their thanl-cs to the

King, patron of the congress, for the gracious welcome
which they had received from him through his repre-

sentative. Lord Crewe. But it was not for words of

welcome alone that the congress owed a debt of gratitude

to His Majesty. It had also to thank him for most sub-

stantial help at a critical time. A fortnight ago things

seemed to be going all wrong with the congress; it

threatened to be more or less of a failure. At this

juncture, through the kind intervention of Mr. Alfred

de Rothschild, His Majesty graciously granted him (Sir

Lauder Brunton) a personal interview, and asked him to

explain the circumstances. He did so, and in a few

minutes the King had put everything right, and things,

which had been going all wrong before, from that moment
went right, and the congress which threatened to be more
or less of a fiasco now bid fair to be a brilliant success.

Its success would not be due only to the numbers attend-

ing it nor to the enthusiasm of its members, but to the

work which they trusted it would accomplish, not only

during the time of its sitting, but after it was over, for

they hoped that arrangements would be made by which
its work would become permanent, and would be carried

on in the intervals between successive congresses. For
his services to the congress the King not only deserved

the gratitude of the congress itself, but also of all school

children, born and yet unborn, who might owe to its

labours health, strength, and happiness.

They were met from every part of the civilised world,

throwing aside every subject of disagreement, and were
intent only on one common object—the health of the

children. Parental affection was one of the strongest and
most fundamental instincts, not only in man, but even in

the lower animals. They all desired that their children

should grow up healthy, strong, and happy ; and they

were all anxious to take the best means at their disposal

to obtain such a desirable end. Amongst these, one of

the chief was education. In savage communities, where
the chief objects of life were war and hunting, education

was comparatively simple, and was thoroughly well

adapted to the end in view. But in civilised communities
the complexity of conditions sometimes led, and indeed

had led, to mistakes in education, and the very meaning
of the word had been forgotten, so that, instead of draw-
ing out and developing in every child all its possible

powers of body and of mind—so that in its life it should

do the very best of which its nature was capable—educa-
tion had degenerated into a system of cramming and
cultivating one or two faculties of the mind, and especially

that of memory, to the injury of others, while the con-

dition of the body as the servant of the mind had, to a

certain extent, been lost sight of in this country. They
were now awakening to the necessity of attending to the

body if the mind was to be developed, and many efforts

were being made in various countries to secure a system
of mental and physical training which would ensure the
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best development of children. The great advantage of a

congress like this was that the systems employed in

various places were brought together and compared, so

that each country might learn from the others the useful

plans they ought to adopt and the errors they ought to

avoid.

One of the most important subjects of all in this respect

was that of medical inspection in schools, because this

was the keystone of physical education. Without it, the

defects of eyes, cars, nose, and teeth which affected

individual scholars could not be ascertained, and so those

children remained backward in their learning, suffering

in their bodies and so much damaged in physique that

they were unfitted for many occupations, could not enter

the Army, and went to swell the numbu-s of the criminal

classes.

The physical training of children during the period of

growth was one of the best means of ensuring proper

development. In some countries this was carried out more
especially by systematic exercise, which developed the

muscles, while in this country we depended more upon
games. Both of these systems left something to be

desired, and the ideal system was to be looked for in a

proper combination of both. One of the most difficult,

and yet one of the most important, questions of school

hygiene was how to combine educational work with

physical training, so that both should be productive of

benefit, and not of injury, to the child. Proper alternation

of mental and physical exercise was one means of prevent-

ing this, but attention must also be paid to the nature of

the physical exercise.

But all attempts to develop a healthy race would be

ineffectual if they took care only of the children who were

at school now. They must look a generation ahead, and
consider that the children who were at school now fifteen

or twenty years hence would be the fathers and mothers
of a fresh set of school children whose physique woujd
depend very much upon the way they had been treated

and fed in their infancy and childhood. It was, there-

fore, of the utmost importance that boys and girls should

be instructed in the laws of health, the need of cleanli-

ness, the dangers of impure food or water, and the evils

of alcoholic abuse. Such instruction should not be given

by lectures, which were likely to be misunderstood or

forgotten, but by actual demonstration.

In conclusion, the president said that he felt sure that

by cooperation they would obtain the object they had in

view—namely, the health of the children.

At the conclusion of the meeting the following tele-

gram was sent to the King :

—

To His Majesty the King, Royal yacht Viciotia and
Albert, Cowes.—Your Majesty's most gracious message
at the opening of the International Congress of School

Hygiene by Lord Crewe this afternoon was received with

the most humble and most respectful thanks of the dele-

gates from foreign Governments and public authorities

and the members of the meeting assembled. Signed,

Lauder Brunton, president, James Kerr and E. White
Wallis, honorary general secretaries.

.\nd in the evening, at the first general meeting and
reception of delegates and members, the following

reply from His Majesty was read :

—

To Sir Lauder Brunton, lo Stratford Place, London, W.
The King desires me to thank you and the honorary

general secretaries for the telegram he has received from
you and to express his hope that the ceremony to-day

went off well. (Signed) Knollvs. Cowes.

THE BRITISH ASSOCIATION AT LEICESTER.

AS anticipated, the British Association has been

fortunate in its choice of Leicester for this

year's annual meeting, and we congratulate the asso-

ciation because of the high character of its proceed-

ings, initiated by the presidential address, and main-
tained in the special discourses of Mr. Duddell, Prof.

Miers, and Dr. Dixey, and the sectional papers, and
the town itself because of its genuine and hearty

welcome to its many visitors, and the carefully con-

I
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sidered arrangements made for the convenience and
comfort of all. Many important papers have received

consideration at the sectional meetings, and the at-

tendances have shown the interest taken in the sub-

jects covered.
Visitors on arrival found quite artistic street direc-

tion cards attaclicd to tlie lamp-posts and tramway
standards, and these, with the capital maps provided
on the olificial ticket and bound with the local pro-

gramme, gave clear and delinite directions for all.

The social side of the meeting has not by any means
been neglected, but this has been kept quite subor-

dinate to the real work—the advancement of science.

The Mayor's reception and evening" ]He, held at the

Abbev Park on the Thursday evening, and attended
bv nearly 3000 persons, was followed by the garden-
party given by Sir .Samuel and Lady Faire at Glen-
field Frith on the Friday afternoon ; both were largely

attended and complete successes. Bands have played
each afternoon and evening in the pretty loggia erected
adjoining the Town Museum, and this central spot

has formed a most pleasant rendezvous. .A reception

bv the Leicester Literary and Philosophical Society

was held here on Tuesday last.

.Saturdav, as usual, was given up to excursions.

The weather in the morning was anything but pro-

pitious, and no doubt deterred many from attending;
the day, however, proved bright and clear. Charn-
wood Forest, Belvoir Castle, Chatsworth, Peter-

borough, and a trip over the old Swannington Rail-

way proved happy hunting-grounds for scientific

pleasure.

The local executive and its chairman, Mr. Colson,
must be congratulated on the efforts made by them
for the comfort of the members of the association, and
the success which attended their endeavours.

The report of the council for the year 1906-7 was
adopted at the meeting of the general committee on
July 31. The following matters are referred to in the

report :

—

The council has actod upon the resolution from
Section A :

—
" That, in the opinion of the committee of

Section A, it is highly desirable that Sir William Hamil-
ton's memoirs on dynamics, on systems of rays, and other
memoirs on pure and applied mathematics, should be re-

published in accessible form ; and that this resolution, if

approved by the council, be communicated to ihe Royal
Irish .Academy." A subcommittee of Section A is making
inquiries for the purpose of promoting the object in view.
A resolution from Section H in regard to the appointment
of an inspector of ancient monuments has been considered
by the council :

—" That the council of the British

.Association be asked to impress upon His iMajesty's
Government the desirability of appointing an inspector of

ancient monuments, fully qualified to perform the duties
of his office, with full powers under the Act, and with
instructions to report periodically on his work with a
view to publication." The council appointed a committee,
consisting of Sir John Evans, K.C.B., Sir Edward
Brabrook, Mr. Sidney Hartland, Sir Norman Lockyer,
K.C.B., and Lord Balcarres, to report on the proposal;
and Ihe report of the committee, having been approved
by the council, was sent with a covering letter to the
Prime Minister on December ic), 1906. Furthermore, the
president attached his signature to a memorial upon the
same subject drawn up by the council of the Society of
.Antiquaries. It is understood that, whilst no immediate
action will be taken by His Majesty's Government, the
matter is receiving careful consideration by the Prime
Minister, with the object of placing all ancient monuments
in the United Kingdom under adequate protection and
more riTcclive supervision.

At the second meeting of the general committee on
Frid.ay, .August 2, Mr. Francis Darwin. F.R.S., who was
nominated by the council to fill the office of president for
the year 1907-8, was elected. The Lord Lieutenant, as
His Majesty's representative in Ireland, was elected to fill
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the office of vice-patron for the Dublin meeting next year.

The following were elected vice-presidents of the associ-

ation for the same meeting :—The Lord Mayor of Dublin ;

the Lord Chancellor of Ireland ; H.i\L Lieutenant for the
County of Dublin (Earl of Mcath) ; Chancellor of the
University of Dublin (Earl of Rosse) ; Chancellor of the
Royal University of Ireland (Lord Castletown) ; Provost
of Trinity College, Dublin (Dr. Anthony Traill)

;
president-

of University College, Dublin (Rev. W. Delany) ; Viscount
Iveagh

;
president of the Royal Dublin Society

;
president

of the Royal Irish .Academy (Mr. F. A. Tarleton) ; Vice-
Chanccllor of the University of Dublin (Mr. Justice
Madden) ; Vice-Chancellor of the Royal University of
Ireland (Sir Christopher Nixon, Bart.) ; vice-president of

the Department of .Agriculture, &c. (Mr. T. W. Russell,
M.P.).
The meeting will be held in the first week in September

next year, that is, from Wednesday, September 2, to-

Wednesday, September 9, igoS.

The new members of council elected by the general com-
mittee are Dr. Tempest Anderson, Prof. A. R. Forsvth,
F.R.S., Mr. D. G. Hogarth, Lieut.-Colonel Prain, F.R.S.,
and Prof. C. S. Sherrington, F.R.S.

Subjoined is a svnopsis of grants of monev appro-
priated for scientific purposes by the general com-
mittee at the Leicester meeting :

—

Section A.—Mathenialical and Pliv Science.

£
.Seismological Observations
Further Tabulation of Bcssel Functions ... 15 o o
Kites Committee ... ... ... ... ... 25 o o
Geodetic Arc in Africa ... ... ... ... 200 o c
Meteorological Observations on Ben Nevis ... 25 o o

Section B.—Chemistry,

Wave-length Tables of Spectra ... ... ... 10 o o
Study of Hydro-aromatic Substances ... ... 30 o o
Dynamic Isomerism... ... ... ... ... 40 o o-
Transformation of Aromatic Nitramines ... 30 o o

Section C.—Geology.

Fossiliferous Drift Deposits 11 12 o
Fauna and Flora of British Trias ... ... 10 o o
Crystalline Rocks of Anglesey ... ... ... 2 17 2
Faunal Succession in the Carboniferous Lime-

stone in British Isles ... ... ... ... 10 o o
Erratic Blocks 17 16 6
Predevonian Rocks 10 o o
Exact Significance of Local Terms ... ... 10 o o
Palaeozoic Rocks ... ... ... ... ... 15 o o
Composition of Charnwood Rocks ... ... 10 o o

Section D.—Zoology.

Index Animalium ... ... ... ... ... 75 o o
Table at the Zoological Station at Naples ... 100 o o
Heredity Experiments ... ... ... ... 10 o o
Fauna of Lakes of Central Tasmania ... ... 40 o o-

Section E.—Geogiajthy.

Rainfall and Lake and River Discharge ... 5 00
Investigations in the Indian Ocean ... ... 50 o o
Exploration in Spitsbergen ... ... ... 30 o o

Section F.—Economic Science and Statistics.

Gold Coin.age in Circulation in the United
Kingdom 600

Section G.—Engineering.

Electrical Standards

Section H.—Antliropologv.

Glastonbury Lake Village ...

Excavations on Roman Sites in Britain
.Anthropometric Investigations

Age of Stone Circles

Anthropological Photographs
.Anthropological Notes and Queries

SO 10 S

IS
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Section I.—Phys'ologv.

£ s. d.

Metabolism of Individual Tissues 40 o o

The Ductless Glands 30 o o

Effect of Climate upon Health and Disease ... 35 o o

Body Metabolism in Cancer ... ... ... 30 o o

Electrical Phenomena and Metabolism of Arum
Spadices 10 o o

Scclioii K.—Botany.

Structure of Fossil Plants 15 o o

Marsh \"egetation 15 o o

Succession of Plant Remains 45 o °

Section L.—Educational Science.

Studies suitable for Elementary Schools ... 10 o

Corresponding Societies Committee.

For Preparation of Report 25 o o

Total

SECTION B.

CHEMISTRY.

1288 9

Opening Address bv Prof. A. Smithells, B.Sc, F.R.S.,

President of the Section.

The year which has elapsed since the meeting of our
Section at York has been eventful in the most melancholy
of ways ; the losses sustained by our science have been
unparalleled. The passing bell seems to have tolled almost
without intermission as one after another of our masters
has been taken from us : in Russia, Mendel^eff, Men-
schutkin, and Beilstein ; in France, Berthelot and
Moissan ; in Holland, Bakhuis-Roozeboom. Whilst in

some of these cases we may find consolation in contem-
plating a length of life and sustained activity beyond what
we might have dared to expect, in others our regret is

increased by the sense of untimeliness and of vanished
hopes. I am templed to speak of the work of such mighty
men as Berthelot and Mendel^eff, to dwell upon the dis-

coveries by which they transformed the whole fabric of

chemical science ; but this is not the occasion on which
to offer an estimate of the labours of those who have
passed away. I can only say that in the bond of brother-
hood which the pursuit of science establishes among the

different nations of the earth we who are Englishmen feel

and deplore these losses as our own.
I must not omit to allude also, as I do with deep regret,

to the death in our own country of two such ardent and
fruitful workers as Cornelius O 'Sullivan and Robert
Warington.
These words were already in print when again we were

called to mourn the loss of one of our greatest men, one
who but a year ago was the subject of our special re-

joicings, and whose vigour of body and youthfulness of

spirit seemed to promise the long continuance of a noble
and an extraordinarily fruitful life. We can at least feel

thankful that William Henry Perkin lived long enough
to learn in what honour and esteem his name was held,

not only among his countrymen, but by all the chemists
of the world, and by the leaders of those great industries

of which he was justly acclaimed the founder. For more
than a generation Sir William Perkin had been one of

the most familiar figures at the meetings of this Section,

and greatly shall we miss his gentle presence, his wise
counsel, and his valued contributions.

I can, perhaps, best occupy your time to-day by attempt-
ing to give some account of the present state of the
scientific subject to which I have paid most attention.

The topic of flame, after a long period of repose, has
aroused much interest during late years, and I think we
may say that some considerable progress has been made
in its elucidation, although in this, as in all other subjects
of scientific inquiry, the more closely we scrutinise it the
more impressed must we be with what still remains
unknown.
One of the first questions that meet us in the study

of flame is that of the temperature at which in any given
case the phenomenon becomes evident. Here, I think, a
great clarification of view has taken place. The old idea
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that there exi.sled a fixed temperature at which inflam.

niation suddenly took place cannot now be maintained,
and the term " ignition temperature " has acquired a
different meaning. It is now known that in a very great
number of cases a mixture of two flame-forming gases,

when gradually raised in temperature, will develop
luminosity quite gradually, pari passu, with the chemical
combination that is being induced. This phenomenon is,

of course, known universally in connection with phos-
phorus, but it is not so widely known in connection with
other combustible substances. There are some simple
tacts that seem as if they never could gain admission to

text-books, and I do not think I have known more than
a single chemical book that is not likely to leave a student
under the impression that the phosphorescence of phos-
phorus is an almost unique phenomenon. I do not know
how many times the independent discovery has been made
that sulphur, arsenic, carbon disulphide, alcohol, ether,

paraffin, and a whole host of other compounds, inorganic

and organic, will phosphoresce as truly as phosphorus
itself; that, in fact, phosphorescent combustion is the

normal phenomenon antecedent to what we ordinarily call

flame.

This is, after all, only in harmony with the general
truth that chemical combination between two gases does
not set in suddenly, but comes into evidence quite

gradually as the temperature is raised from a point at

which the action, if it occurs at all, is so slow as to be
negligible. The increase in the rate of combination is,

of course, very rapid as compared with the increase of

temperature, a difi'erence of about 10° C. serving to double
it. The interval between the beginning of phosphorescence
and the production of vigorous flames may therefore be
very short. In the case of phosphorus this interval, being
from 7° to 60° C, includes ordinary atmospheric
temperatures ; hence the phosphorescence of phosphorus
is a phenomenon that could not well be overlooked. If

the prevailing terrestrial temperature were below 7° C,
at which, under normal air-pressure, the phosphorescence
of phosphorus ceases, it is possible that this element might
never have acciuired its peculiar reputation ; it would not
have shone in the dark, and in lighting it with a taper

the phosphorescent interval would have been passed over

as quickly as is ordinarily the case in the ignition of

sulphur, paraffin, and other common combustibles. To
make phosphorescence apparent in these last cases it is

necessary to take special care to heat up a mixture of

the combustible gas and air gently, and to maintain it at

a temperature approaching, but not quite reaching, that

of ignition. There is no simpler way than that used by
Sir William Perkin, who brought the combustible substance
near to, or in contact with, a massive metal ball previously

heated to the suitable temperature.
The change from phosphorescence to ordinary flame is

not sudden, but (he appearance of ordinary flame is the

end point of a continuous, though rapid, development.

This end point is the temperature of ignition. What, then,

determines the temperature of ignition? The answer to

this question has been given with characteristic concise-

ness by van 't Holf as " the temperature at v.'hich the

initial loss of heat due to conduction, &c., is equal to the

heat evolved in the same time by the chemical reaction."

We may obtain a clear idea of the meaning of tempera-
ture of ignition by supposing a combustible mixture of

gases such as that of air and the vapour of carbon
disulphide to issue through an orifice into an indifferent

atmosphere. If we surround the orifice by a ring of

platinum wire, which is gradually heated up by a current

of electricity, a flame will gradually make its appearance.
If, as soon as this is observed, the heating of the wire by
the current be discontinued, the flame will disappear; it

is, in fact, not self-supporting, but depends on the accessory

supply of heat through the electrically heated wire. If

now we raise the ring to a higher temperature we shall

get a brighter flame, owing to an increased rate of chemical
action, and at last we shall reach a point where it is

possible to cut oflf the electric current without causing at

the same time the extinction of the flame. This is the

true temperature of ignition, the temperature at which the

reaction proceeds at a rate just sufficient to overbalance
the loss of heat by radiation, conduction, and convection

\

I
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from Ihe burning layer of gases, so that the next layer is

put in the same state, and steady combustion proceeds.

Phosphorescence has been spoken of as degraded com-
bustion, and, though literally the appellation is correct, I

think it is liable to be misunderstood, .^gain, it is often

supposed that phosphorescence is necessarily associated

with the formation of incompletely oxidised products. This
may be the case in a chemical system which is capable
of affording different products at different temperatures,

but it is not an essential feature ; the phosphorescent com-
bustion of sulphur, for example, affords nothing but sulphur

dioxide.

Temperature of ignition is, then, neither a temperature
at wliich combination suddenly begins nor one dependent
soIeI\' on the nature of the combining gases. It will vary
with the proportion in which the gases are mixed and with
thrir pressure and other circumstances. Notwithstanding
the simplicity of this conception, it must be admitted that

there are many obscure facts connected with the ignition

of gases. The inflammability of gaseous mixtures is not
necessarily greatest when they are mixed in t:tc proportions

thecretically required for complete combination : the in-

fluence of foreign gases does not appear to follow any
simple law ; the presence of a very small quantity of a
foreign gas may exercise a profound influence on the igni-

tion temperature as in the case of tlie addition of ethylene

to hydrogen. When a mixture of methane and air is raised

to its ignition temperature, a sensible interval (about ten

seconds) elapses before inflammation occurs. These facts

are cognate to others which have increased upon us so

abundantly in connection with the influence of moisture on
chemical change. The study of the oxidation of phosphorus
in particular brings us among rocks and shoals. Apart
from the influence of moisture on the combination we
have the limitation of the process by a certain tension of

oxygen and by minute quantities of a vast number of

chemical substances, among which, in spite of much
labour, no other common bond can be found. We do not
know what oxide is initially formed in the oxidation, and
the existence of the oxides P,0 and P.O is as confidently

disputed as it is atTirmed. There is some reason for

believing that the phosphorescence connected with phos-
phorus succeeds the formation of one oxide and accom-
panies the formation of another. The state of the oxygen,
whether atomic, ionic, or molecular, which acts on phos-
phorus, the induced oxidation of other substances, the
ionisation of air accompanying the oxidation—these are all

matters concerning which there exists a bewildering litera-

ture that hangs over us like a cloud. The whole of my
.Address would, in fact, not suffice for a summary of

the state of our ignorance about the oxidation of phos-
phorus. The subject, simple as it appears at first sight,

is really involved with a vast number of unsolved chemical
problems the elucidation of which would throw much light

on chemical action in general. I may. perhaps, bequeath
the topic to some successor in this Chair as one which
may serve to illustrate the advance of knowledge since
these present days of darkness.
The structure of flames has always been regarded as

denendent unon the chemical changes taking place in the
differentiated regions, but until recent times little attention
has been given to any question beyond the cause of the
bright luminosity of hydrocarbon flames. In a flame such
as that of hydrogen or carbon monoxide, where we have
'-ome reason to suppose that the same kind of chemical
transaction is taking place throughout the region of com-
bustion we should not expect to find a differentiation of
structure, and, as a matter of fact, we do not find any.
Erroneous ideas have gained currency from the use of
impure gases, and hydrortpn is still described as burning
with a pale blue flame, although Stas long ago stated that
if the aas is hiahly purified, and the air freed from dust,

the flame even in a dark-room can only be discovered by
feeling for it; a fact consistent with the line spectrum of
water lying wholly in the ultra-violet. The presence of a
very small quantity of free oxygen in carbon monoxide
destroys the perfect simplicity of the single shell of blue
flame with which the purified gas burns, and in other
flames small quantities of gaseous impurities or of atmo-
spheric dust give rise to features of structure and halos
which have been frequently supposed to pertain to the
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flame of the combining gases. The fringe of a flame in

air may be often tinged by the presence of oxides of

nitrogen.

No flame better illustrates the relation of structure to

chemical processes than that of cyanogen, where the two
steps in the oxidation of the carbon are clearly marked
out in colour. .-Apart from hydrocarbon flames, very fevir

others have been carefully explored from this point of view.

There is, unfortunately, no gas composed of two com-
bustible gaseous elements ; and, though such gases as the

hydrides of phosphorus and sulphur do not fall far short of

this, the experimental difficulties of an exact exploration

of their flames are very great. We are thus prevented
from studying the flame of a composite combustible in its

simplest form.
The flames of hydrocarbons have naturally been the

subject of most frequent investigation. The use of single

hydrocarbons instead of the mixtures present in coal-gas

and other common combustibles has simplified the study
considerably. Two problems stand out prominently : one
is to trace the steps in the oxidation of the hydrocarbon,
the other to account for the bright patch of yellow
luminosity. With regard to the question of the luminosity,

I do not think there is any longer doubt about its being
due essentially to the separation within the flame of minute
solid particles of what is practically carbon. The separ-

ation seems to be adequately explained by the high tempera-
ture of the blue burning walls of the flame, which decom-
poses the unburned hydrocarbon within. In a similar way
arsenic and sulphur and phosphorus are liberated within
flames of their hydrides ; but these elements, being volatile,

do not appear as solids unless a cold object be placed

within the flame. In the case of the hydride of silicon the
liberated element at once oxidises to form the solid non-
volatile oxide, which gives a bright glow.
The mode in which a hydrocarbon yields carbon by the

application of a high temperature has been the subject of

experiment and of hypothesis ; but neither the view of

Berthelot, that the carbon results from a continuous
coalescence of hydrocarbon molecules with elimination of

hydrogen, nor that of Lewes, according to which the form-
ation and sudden decomposition of acetylene is the essence

of the phenomenon, appears to me to be in harmony with
the experimental facts; and I am not aware that either

view has secured any support from other workers in this

field. It is certainly not easy to ascertain experimentally
the changes undergone by a single hydrocarbon as its

temperature is raised, and at the last it may be objected

that the course of events in contact with the solid walls
of a containing vessel is not necessarily the same as that

within the gaseous envelope of a flame. I am glad to

think that there is promise of further light on this subject

from the work of Prof. Bone.
The course of oxidation of hydrocarbons has been the

subject of very careful and fruitful study. The old view
that a selective or preferential oxidation of the hydrogen
always took place, that with a restricted supply of oxygen
the hydrogen was oxidised and the carbon set free, is,

I think, no longer maintained by anyone who has studied

the question. The explosion of ethylene with its own
volume of oxygen, which leaves us with practically all the
carbon oxidised and all the hydrogen free, is fatal to this

view. Again, when hydrocarbons are burned in a flame
with a restricted supply of air, as is the case in the inner
cone of the flame of a well-aerated Bunsen burner, there
is clearly no separation of solid carbon, and the products
of combustion when withdrawn and analysed disclose the
presence of much free hydrogen and no unoxidised carbon.
In describing this experimental fact I have spoken of it

as the preferential oxidation of carbon. I have always
thought it pedantic to quarrel with that expression; for,

in speaking of a chemical transaction, we usually include
only a description of the initial and final states of com-
bination. I should be sorry, however, to detach the ex-

pression from the facts it describes and to exalt it into
a general doctrine. That would be quite inadmissible, and,
if there is any danger of misunderstanding, it would be
better to avoid using the expression.

The admirable researches carried out in the University
of Manchester by Prof. Bone and his collaborators have
afforded most valuable information as to the oxidation of
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hydrocarbons at temperatures extending from those of

incipient oxidation up to the highest ones that prevail in

a (lame. According to Prof. Bone, the oxidation of a
hydrocarbon involves nothing in the nature of a selective
or preferential oxidation of the carbon or the hydrogen

;

but it occurs in several well-defined stages, during which
oxygen enters into and is incorpiorared with the hydro-
carbon molecule, forming o.xygcnated intermediate pro-
ducts, among which are alcohols and aldehydes. The re-

action, just referred to, between ethylene and an equal
volume of o.xygen is, according to Prof. Bone, to be re-

presented by the scheme :

CH., CM. on CH.OII H..C:0 H.. + CO

CH., CH„ CH.OII H.,C:0 H,+ CO
There can be no question about the facts on which this

scheme is based, and they are a new and important
addition to knowledge.

It is a great aid to the study of chemical changes, when
we can resolve them into stages, whether or not these
stages be realisable under certain experimental conditions.
In this way we can get a clear view of the relationship
between the action in one set of circumstances to the
action in another set ; and in this way also we can
often establish rational links between reactions which at
first sight seem quite disconnected. Intermediate reactions
are much used to elucidate cases of contact action, and in

the processes of orgam'c chemistry they are almost
universally assumed.

I am far from wishing to disparage these practices, but
I think it important that we should realise how far we
are dealing with convenient devices and how far with
ascertained facts. The isolation of an intermediate pro-
duct in one set of circumstances is in itself no proof
that this product is transitorily formed when the reaction
is proceeding in another set of circumstances ; and if we
were to assume generally that because we can represent
a chemical transaction as if it were due to a successive
construction and destruction of a series of molecular
edifices it actually does take such a course, we should,
I think, be making the same kind of mistake as to sup-
pose that in the application of two differently directed
forces to a body at rest, the body will move successively
in the direction of each force instead of moving immedi-
ately in the direction of their resultant. I know that I

may be considered hvncrcritical, and perhaps obstinate, in

this matter ; but I wished to state the reasons that prevent
me from accepting entirely the interpretation which Prof.
Bone has given to his experimental results, and to direct
attention to a question of general importance that has
not, I think, received the attention it deserves.
The mode of burning of carbon, whether in the free

state or as a constituent of a compound, is not at all easy
to determine; and notwithstanding many investigations,
among which must be specially mentioned those of Prof.
H. B. Dixon and his collaborators, so simple-looking a
question as whether carbon forms carbon monoxide by
directly uniting with oxygen, or only by reducing carbon
dioxide, is still a matter of uncertainty.
Our knowledge concerning the question of flame

temperatures has been much improved in recent times,
thanks mainly to the admirable work of M. Le Chatelier.
The well-known memoir of Mallard and Le Chatelier on
the explosion of gases supplied the data which first per-
mitted of a moderately exact calculation of flame tempera-
tures, and the perfection of the thermo-couple by M.
Le Chatelier gave us the first instrument that could be
used directly for making a satisfactory measurement. The
uncertainty connected with this subject may be well illus-
trated by quoting the temperatures that have at different
times been ascribed to the flame of coal-gas when burnt
in a Bunsen burner, where we have had values varying
from 1230° to 2350° C.
The question of calculating the temperature attained

during combustion by reference to calorimetric values,
specific heat, dissociation, and other considerations is to
forty] the subject of a joint discussion with Section G
during the present meeting, so that I shall not here enlarge
upon it.

With regard to the use of thermo-couples, I may re-
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mark that the practical difliculties have been successfully

met. The chief difilculty is, of course, to secure that the
thermo-junction attains as nearly as possible the tempera-
ture of the region in which it is immersed. As ordinary
flames consist of thin shells of burning gases, on either

side of which there is a very rapid fall of temperature, it

is necessary to use thin wires, and to dispose them so
that there is no appreciable drain of heat from the junc-
tion. By using wires of different gauge for the couples
it is possible by extrapolation to arrive at a temperature
for a couple of infinitely small cross-section, and it is

also possible to [nake a correction for the superior
radiating power of the couple as compared with the flame-
gases. Without this last correction a maximum tempera-
ture of 1770° was obtained for the Bunsen flame by
Waggoner in Germany, and 1780° by White and Traver
in America. Correcting for radiation, Berkenbusch found
1830° as the maximum temperature.
M. K^ry, by an ingenious application of his beautiful

optical pyrometer to a flame containing sodium, gives
1871° as the highest temperature of the flame of a Bunsen
burner burning coal-gas.

1 he consideration of flame-temperatures has become of
increasing importance in the arts owing to the use of the
Welsbach mantle as a means of deriving light from coal-

gas. The great improvements which have been made in

the efliciency of atmospheric burners depend primarily on
the fact that the smaller the external surface we can
give to a flame consuming gas at a fixed rate the higher
must be the average temperature ; and since the emission
of light from a mantle is proportional to a high power
of the absolute temperature, a small increase of tempera-
ture is of great effect on luminosity.

The acetylene-oxygen flame in which a temperature of

about 3500' prevails, not very different from that of the
electric arc, is the hottest of the hydrocarbon flames, and
finds some important practical uses.

I have already said something about the luminosity of

flames so far as relates to the separation and glow of

solid carbon. But there remains the more general ques-
tion of the luminosity of flames containing nothing but
gases. The older explanation of the emission of light

from combining gases said no more than that the energy
liberated during the reaction and appearing as heat raised
the product to incandescence—that is to say, so increased
the velocitv of its molecules and the violence of their

collisions that vibratioj'.s were set up the wave-lengths of

whicfi lay within the limits of visible radiation. This
explanation has long been questioned, and there is now,
I think, a very general agreement that it will not suffice.

The average temperature, in fact, prevailing in a flame,
if attained in the product of combustion by the supply of

heat from outside, does not suffice to make that substance
luminous. We are therefore thrown back upon the con-
clusion that the generation of light in a flame is not a
consequence, though it is an accompaniment, of the

elevation of temperature. The question now is. Can we
go any further? To do this we are led to consider in-

dividual molecular transactions instead of statistical

averages, and the view presents itself that the combining
atoms may, in losing their chemical energy, form directly

systems of independent vibration where the radiation is

such as to fall within the limits of visibility. If we
picture such vibrating systems momentarily formed, it is

easy to see that by their collision one with another they

may acquire in a secondary way increased translational

motion, and so lead to a state of things where the greater

part of their energy is degraded in the form of heat.

The high temperature of a flame would then be a con-

sequence rather than a cause of its light.

This subject of the mechanism of luminosity, however,
like so many others, has now become involved with the

theorv of electrons, and a chemist may be excused if he
hesitates to pursue the subject further. Some years ago
I called attention to the scantiness of our knowledge of

the chemical changes that take place when metallic salts

are used in flames for the production of spectra. Though
there was general agreement that, for example, the yellow

flame produced by common salt was due to the liberation

and glow of metallic sodium, there was no agreement as

to how the sodium was set free.
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Arrhenius, pursuing the nnalogy which exists between
the laws governing matter in the gaseous state and in

the state of dilute solution, had previously been led to

the view that the electrical conductivity of flames contain-

ing salt-vapours was due to ionisation of the salt through-
out the volume of the flame. It appeared possible there-

fore that the luminosity might be ascribed likewise to

the metal separated in the ionic state. Experimental
investigation undertaken with a view to elicit inform-
ation on this subject seemed to favour the view that the

metal was reduced by chemical processes, and that it

glowed in the un-ionised condition. Evidence seemed to

point to the conclusion that, for example, when common
salt is introduced into the flame of coal-gas the sodium
chloride yields sodium by the conjoint action of steam and
reducing gases ; when liberation of the metal w'as pre-

vented by adding a large quantity of hydrochloric acid to

the flame the glow disappeared, but the conductivity was
not always diminished. The fact that sodium salts, in-

cluding the chloride, impart their characteristic glow to

the flame of cyanogen and to other flames in which water
is absent leads to some difHculty in finding a chemical
explanation, and it must be admitted that a direct thermal
dissociation of an alkaline halide or oxide is not out of

the question. The interval of detachment of the metallic
atom may be exceedingly brief, but it must be remembered
that even so short a time as the interval between the

molecular encounters in a gas at a high temperature is

still sufficient for the emission of thousands of undisturbed
characteristic vibrations. The experiments to which I

have alluded have been followed up with great industry

and success by Prof. H. A. Wilson, who has added much
to our knowledge of the electrical condition of the flames
containing vaporised salts ; but the question of the con-
dition of the luminous gas is still far from being settled.

Very interesting and important investigations have been
carried out by Lenard, who has shown that the stream
of luminous vapour produced from a sodium salt in a
Bunsen flame is deflected in an electric field in such a

way as to indicate that the vapour is positively charged
;

but he gives reason for believing that the charged con-
dition is intermittent with the neutral condition. The
lines in the spectrum of an alkali metal are divisible, as
is well known, into distinct groups or series, in each of

which the oscillation frequencies corresponding with the

lines are in a definite mathematical relationship. The
principal series, which include the lines seen individually

as such in ordinary flame spectra, are, according to

Lenard, due to the electrically neutral atoms. In a salted

spirit flame, and in other flames of low temperature where
only lines of the principal series are represented, the

stream of luminous gns does not behave in an electric

field as if it were charged. In the flame of coal-gas burnt
in a Bunsen burner the salt-vapour gives, in addition to

the distinct lines of the principal series, diffuse bands of

luminosity on the dark background, which, according to

Lenard, represent the undeveloped subordinate series ; and
it is the atoms emitting these series that are deflected in

the electric field. It is inferred, therefore, that the light

in a salted Bunsen flame comes from different groups of

centres of emission—the principal series from the neutral

atom, and the lines of the first, second, and third sub-

ordinate scries from atoms w-hich have lost respectively

one, two, and three electrons. Lenard goes further, and
shows that the salt-vapour in a Bunsen flame, as in the
flame of the electric arc. emits these different kinds of

radiation from different structural regions; thus the
vapour at the edge of the flame is electrically neutral and
gives only the lines of a principal series.

The negative electricity in a salted flame would, accord-
ing to Lenard, be disembodied, and recent cxneriments by
Gold confirm the view that the negative carrier in flames
is a free electron. In connection with this subject I

ought to allude to an investigation by Tufts, which seems
to throw .some doubt on the conclusions which w^re drawn
from the experiments made by Prof. Wilson. Dr. Dawson,
and myself; and I must also mention an important con-

tribution to the subject recently made by Prof. Hartley,
in which considerable light is thrown upon the chemical
changes undergone by compounds of the alkaline earth
metals when they are introduced into flames, and upon
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the relation of these changes to the various spectral

features. I am afraid, however, that it would be weari-
some if I were to prolong this summary, and I must
be content to leave it without doing justice to those who
are engaged upon the work. The subject is obviously

one of fundamental importance in relation to spectrum
analysis, and my own slight connection with it has only

strengthened my opinion that there is still a great deal

connected with the genesis of spectra that requires the

attention of the chemist even more than that of the

physicist. Spectrum analysis arose under the joint in-

fluence of Bunsen and Kirchhoff, and I think its problems
still call for more combined work on the part of chemist
and physicist than has latterly been the custom.
Having given a short summary of the present state of

knowledge on one particular chemical topic, I may perhaps
be permitted to conclude my Address with a few general
observations relating to the science as a whole.
The contemplation of such a life as that of Berthelot

makes us realise in a vivid way the progress of chemical
science. He was a chemist without limitation, his-

activity extending over the whole range of the science,

physical, inorganic, and organic. Whilst w'e must not

forget his exceptional powers, we cannot help feeling how
different in its extent was our science when he entered

upon his labours from what it was when they ceased, and
we cannot help feeling how vain it now is for anyone to

hope for so imperial a sway.
Yet it is difficult to believe that the state of chemistry

can ever have been more interesting than it is at the

present moment, or that anyone who sighs for the good
old times can do so from anything but the love of a quieter

life. We need not go back more than twenty years to

find a sharp contrast, .^t that time there was indeed no
want of activity, but it w'as that of a band of travellers

who had left their frontier adventures far behind, and
were marching steadily over a wide and almost un-
interrupted plain. To-day we are among the mountains,
with new peaks and prospects appearing on every side.

Truly a steady head is required; and well may we ask.

Whither are we going and where is the path of progress

and of safety? I rejoice to live in such times; but I feel

no competence to describe them, still less can I pretend

to have vision keen and comprehensive enough to let me
figure as a guide.

One of the penalties of devotion to a progressive science

is the constant feeling of being left behind, and the know-
ledge that, while we are attending to our personal task,

things are happening, near or far, that may, for all we
know, be affecting the simplest facts and the most
elementary principles on which we have been accustomed
to rely. This is a feeling that may well prevail at the

present day. .^t the same time I do not think there is

any occasion for panic, and I cannot help regretting the

somewhat sensational language that has been used, even

within our own circles, in regard to recent discoveries.

The revelations attendant upon the investigation of radio-

activitv do indeed mark a distinct epoch in the history

of chemical discovery, but that they entail anything like

an unsettlement of our scientific articles of faith is not

to be admitted for a moment. They make us realise in

perhaps a not unprofitable way that scientific knowledge
and scientific theories are necessarily proximate, never

ultimate, and that ideas which may have been entertained

for a long time without modification, and so have begun
to seem perpetual, are, after all, only provisional.

There is certainly some embarrassment on finding that

a substance like radium, which according to the conven-

tions would be called a chemical clement, breaks up so

as to give substances which, according to the same con-

ventions, are likewise called elements. But the confusion

is one of terminology and not of ideas. I think it likely

that few chemists of my own generation have been in-

the habit of regarding the conventional elements as the

ultimate compositional units of matter. We know that

in our own country distinguished men of science like Sir

William Crookes and Sir Norman Lockyer have always
insisted on the complex nature of the elements, and T

suspect there are manv among us who might own to

having made sober, if unsuccessful, attempts at the resolu-

tion of elements before the davs of radium.
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The pcrplcxilios of ihemisls at the present duy do not

come, 1 think, from the novelty of the ideas that are

being presented to them, but from the great rapidity

with which the whole science is growing, from the in-

vasion of chemistry by mathematics and, in particular,

from the sudden appearance of the subject of radio-activity

with its new methods, new instruments, and especially

with its accompaniment of speculative philosophy. There
is an uneasy feeling that developments of great importance
to the chemist are being made by experiments on quanti-
ties of matter of almost inconceivable minuteness. Spec-
trum analysis of course took chemistry beyond the limits

of the balance, but the new materials which it disclosed

could at least be accumulated in palpable quantity. With
radio-activity we seem, in relation to the ponderable,

almost to be creating a chemistry of phantoms, and this

reduction in the amount of experimental materials,

dissociated as it is with an exuberance of mathematical
speculation of the most bewildering kind concerning the

nature, or perhaps I should say the want of nature, of

matter, is calculated to perturb a stolid and earthy philo-

sopher whose business has been hitherto confined to com-
paratively gross quantities of materials and to a restricted

number of crude mechanical ideas. He is tempted to

think of Falstaff's reckoning and to exclaim with Prince
Henry, " Oh, monstrous ! but one halfpennyworth of

bread to this intolerable deal of sack !
" Experimental

science has latterly been spun to greater and greater fine-

ness, until in the region ol the ii rays the objective element
seems to have disappeared altogether.

I should, however, gravely abuse the position in which
I am allowed to speak for the moment as a representative
of chemists if I failed to express profound admiration
for the masterly work which has been accomplished by
the pioneers of the science of radio-activity. All that I

wish to say beyond that, is in explanation of a certain

awe or trepidation which chemists of the older school may
feel in the presence of such bold explorers ; and I am the
more tempted to say something on the subject, because
in recent times, before the advent of radium, a good deal
has happened which has given chemists occasion to ask
themselves whether chemistry was not beginning, as it

were, to drift away from them.
The most conspicuous development of the science during

the past twenty years has been, of course, on the physical
side, and abundant have been its fruits; but it has seemed
to demand from chemists habits and endowments which
they did not normally possess, and which they could not
easily acquire. I was much struck by a remark made to

me a few years ago by a distinguished chemist, who is,

I think, the most perfect inanipulator I have ever seen at
work, to the effect that he felt himself submerged and
perishing in the great tide of physical chemistry which
was rolling up into our laboratories. Now, it is precisely
such men that must be preserved to chemistry. Though
chemistry and physics meet and blend, there is, I believe,

an essential difference between the genius of the chemist
and the genius of the physicist, and I venture to think
that some insistence on the primary functions of a chemist
is not untimely. The chemist's first qualification is that
he shall be master of a peculiar craft ; his greatest merit
that he is a consummate workman ; his distinctive power
a nicety of discrimination in questions affecting the com-
position and quantity of materials. He is not given to

elaborate theories and is usually averse to speculation

;

nor has he usually an aptitude for mathematics. Such
the normal chemist is, or was, and such I hope he always
may be—naked perhaps in some respects, but unashamed.
There seems to be a solicitude in some quarters to

make a chemist something more than a chemist, a solici-

tude which, if gratified, will, I believe, make him some-
thing less than one. We are told, for example, that a
chemist should be a mathematician. I do not admit it

for a moment. Some mathematics he must of necessity
have—that has always been admitted—but in proportion
as chemistry develops on the mathematical side does it

become important, not that our chemists should be trained
in mathematics, but that they should be more than ever
carefully trained in the art' of exact experiment; that
their methods of work, their powers of observation, and,
if possible, their experimental conscience, if I inay use
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the expression, should acquire a finer edge. There is

never more cause for anxiety than when we see a mathe-
matical theory awaiting the delivery of the confirmatory
facts, and there is nothing more important for chemistry
than the continual recruiting of that old guard which
will be ever ready to stand to arms on the appearance
of an eager theorist.

I do not for a moment wish to disparage the adven-
turous spirits within or outside our science, still less do
I wish to range myself with those who meet new ideas
with mere objurgation or raillery. We must be conteni
to see new alliances and new activities on the frontiers
that separate us from other sciences ; content to see many
new kinds of chemistry arise in which we cannot all

effectually participate. Chemistry is becoming bewilder-
ing in its extent, and it would be a great misfortune if

this led to the notion that every chemist must try to
enlarge his ambit to its confines and fit himself for every
variety of work. Those of us who have responsibilities

as teachers cannot, I think, be too careful, lest in the
attempt to secure breadth we may encourage shallowness
and fail to give our students that peculiar and time-
honoured discipline in exactitude of work in chemistry
proper, which has characterised the chemists of the past,

and which is infinitely more important than superficial

dealings with a great variety of processes and appliances.
I confess that I have frequent misgivings as to whether
our modern courses of instruction may not tend to turn
out chemists more learned in the science and less perfect

in the art than was the case under the ancient rigime.
There was, after all, great virtue in the system which
often detained a student day after day, or perhaps week
after week, on a single problem of chemical composition
such as is involved in the exact analysis of fahl-ore. It

is not easy to meet all requirements, but I think we shall

all agree that, whatever is left undone, we must make a

chemist a good craftsman. It is of the utmost importance
that those whom we send out to work in the newer fields

shall take with them the resources that have proved most
serviceable in the old, and I think it is by supplying such
men for special service, rather than by attempting to shift

the centre of gravity of the whole system of chemical
education, that we can best serve the newer interests.

."Vnother perturbation within the chemical camp in recent
times has come from the region- of philosophy. Ever.

before the days of radium we have been accused of cling-

ing too fondly to our atomic theory and of staling our
knowledge too exclusively in terms of that theory. We
are said to have drifted into a dogmatism as real as any
we ourselves have had to attack, and to shut our eyes to the

light which will enable us to orient ourselves truly in the

wide realm of thought. The answer that most of us would
give would be, that we value our hypotheses according to

their productiveness in new knowledge, and that it is, on
the whole, perhaps better to over-exalt an hypothesis that

is fertile than from high considerations of philosophy to

allow our ideas to become so fluid that they can afford

no rigid framework for thought. 1 think that the atteinpts

to view chemical phenomena apart from the atomic hypo-
thesis, interesting as they undoubtedly are, have not made
us feel that this hvnothesis- has either misled us in any
matter of fact or obscured any pathway that we might
have followed with greater profit. The value of the

thermo-dynamical treatment of chemical problems is

attested by its fruitfulness in promoting fresh discoveries
;

and here we mav welcome a valuable adjunct to the

atomic hypothesis. But I do not think we are called upon
to acclaim a new method of treating old questions unless

it promises some more tangible result than an alleged

improvement of our intellectual morals.

If, as I have ventured to hint, mathematics brings with
it an element of danger into chemistry, 1 think that the

intrusion of metaphysics would give far greater cause for

apprehension. Philosophy always stands with open arms
desiring a closer embrace of all the sciences, of which
she declares herself to be the fond mother, whilst .Science,

as we understand the term, has stood reluctant, suggest-

ing, as someone has wittily remarked, that she regards
Philosophy rather as a mother-in-law. It may perhaps
be desirable, especially in the present state of things, that

scientific men should allow themselves to become a little
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iiioie interested in derp questions affecting all knowledge,
and should at least examine with some care the gifts that

Philosophy is so anxious to bestow upon us. 1 have a

fear that otherwise in the elaboration of scientific theory

we may find ourselves embroiled in an unequal contest

with what I cannot but regard as the traditional enemy

—

I mean the unmitigated metaphysician—and the sugges-

tion that I make is, to tell the truth, not so much from
the hope of gain as from the desire for self-defence and
the safe preservation of the methods that have served us
so well in the past.

I think the accusation that we delude ourselves into

the belief that our hypotheses are final truth is not true

of any thoughtful chemist ; the great men of science have
surelv possessed that qualitv of mind which philosophy
would most approve. If. as has often been remarked,
Faraday was mathematically-minded, though untrained in

mathematics, it seems not less true that he stood in the
same relation to philosophy. When, for example, he was
asked to express his opinions on the atomic theory, he
wrote as follows :

—

" I do not know that I am unorthodox as respects the
atomic hypothesis. I believe in matter and its atoms as
fn>ely as most people—at least I think so. As to the
little solid particles, which are by some supposed to exist

independent of the forces of matter, and which in different

substances are imagined to have different amounts of these
forces associated with, or conferred upon, them (and which
even in the .same substance, when in the solid, liquid, and
gaseous state, arc supposed to have like different propor-
tions of these powers), as I cannot form any idea of them
apart from the forces, so I neither admit nor deny them.
They do not afford me the least help in my endeavour to

form an idea of a particle of matter. On the contrary,
they greatly embarrass me ; for after taking account of

all the properties of matter, and allowing in my consider-
ation for them, then these nuclei remain on the mind, and
I cannot tell what to do with them. The notion of a solid

nucleus without properties is a natural figure or stepping-
stone to the mind at its first entrance on the consider-
ation of natural phenomena : but when it has become
instructed, the like notion of a solid nucleus, ap.nrt from
the repulsion, which gives our only notion of solidity, or
the gravity, which gives our notion of weight, is to me
too difficult for comprehension ; and so the notion becomes
to me hypothetical, and, what is more, a verv clumsv
hynnthesis. At that point, then, I reserve mv mind as I

feel bound to do in hundreds of other cases in natural
knowledge."

This is the attitude of mind, I think, of all thoughtful
chemists; if they do not exhibit it ostentatiously it is only
because it is as disturbing to the proper work of a chemist
for him to be constantly dwelling on the inward nature
of his hypotheses as it is distracting In ordinary life to

have men always talking about their emotions.
Few, I think, will deny that the atomic theory stands

to-day as an indispensable instrument for productive
chemical work; it has neither had its day nor ceased to

be. Physicists have never been quite satisfied with the
hard indivisible ball of specific substance and definite mass
which has served chemistry so well. Thev have given it

bells, have made a vortex ring of it, and have indeed
done much that few chemists can understand to make it

meet the exacting requirements of their science. But to

us it has always been the same ; what we have done to it

has been external ; wo have given it, vaguelv perhaps, a
charge of electricity, a store of energy ; we have attached
the hooks or rods of valency, but we have not meddled
with its interior. We are now called upon bv chemical
considerations of change of composition, as well as by
other considerations more recondite, to subdivide ouV atom,
to credit it with an unsuspected store of energy, to consider
it a congeries of unsubstantial electrons. We should wish,
of course, to know that the evidence is good enough, but
otherwise there can be no nossible objection from our side ;

it will undo nothing that has been done, and we may have
good hopes that it will lead to the doing of many new
things in chemistry. The newer theories are in conson-
ance with the old in one most vital point : they afford
those mental oictures of chenomena which most of us
find indispensable for fruitful work. They do not belong
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to what Prof. Schuster has characterised as " the evasive

school of philosophy." "Those," he says, "who believe

in the possibility of a mechanical conception of the

universe, and are not willing to abandon the methods
which from the time of Galileo and Newton have uniformly

and exclusively led to success, must look with the gravest

concern on a growing school of scientific thought which
rests content with equations correctly representing

numerical relationships between different phenomena, even

though no precise meaning can be attached to the symbols
used." Most of us, I think, will take coinfort in this

pronouncement and rejoice that if our conception of the

atom is to be transformed, it may still be represented as

having some kinship with what Sir Henry Roscoe's famous
e.xaminee described as the " square blocks of wood invented

by Dr. Dalton."

SECTION C.

GEOLOGY.

Opening Address by Prof. J. W. Gregory, D.Sc,
F.R.S., President of the Section.

I. The Geological Society of London.

1007 ! This is the centenary year of the Geological

Society of London ; next month the British geologists will

celebrate the event, and their pleasure will be enhanced
by the sympathetic presence of a distinguished company
of foreign geologists.

With a just feeling of satisfaction may we celebrate

this event ; for to the Geological Society of London is due
the conversion of Geology from a fanciful speculation to

an ordered science. Yet so quietly has this society done
its work that the debt due to it is inadequately realised.

When we consider what the world owes to Geology in

respect of its economic guidance—the intellectual stimulus

of its conceptions—the reverence it inspires for the vener-

able and majestic universe—its liberating influence from
dogma—we may rightly regard the work of the Geological

Society as one of the most valuable British contributions

to intellectual progress during the nineteenth century.

A hundred years ago the spirit of the eighteenth century

still controlled much of the then orthodox Geology.

Jameson's " Elements of Geognosy," of which the preface

is dated January 15, 1808, taught, as the certain con-

clusions of Geology, doctrines that had been reached by
applying prejudiced speculation to imaginary facts. It

was a manual of pure, a priori, Wernerian Geology. The
author claimed that to Werner " we owe almost every-

thing that is truly valuable in this important branch of

knowledge"; and that it was Werner "who had dis-

covered the general structure of the crust of the globe

and pointed out the true mode of examining and ascertain-

ing those great relations which it is one of the principal

objects of geognosy to investigate."

But Jameson's book was the death-song of Wernerian
Geology in British science. A new Geology was develop-

ing; and the Geological Society of London ushered in its

birth. No more should observations be made through the

distorting medium of preconceived fancies ! No more
should Geology be inspired by that heedless spirit, which
cares not to distinguish betv.'een fancy and fact ! With
youthful vigour the new Geology would have nothing tci

do with the search for cosmogonies and such like fancy

foods ; and the Geological Society of London should be

nourished on unadulterated facts.

The time was ripe for the change. No less a person

than Goethe, once an enthusiastic votary of Geology, was
now, in his play of " Faust," holding up its teachers to

ridicule. The theories " evolved from the inner conscious-

ness " of Continental Neptunists and Plutonists were to

Goethe excellent subjects for caricature. It was then the

Englishman, Greenough, founded a society to turn Geology
from the pursuit of fleeting fancies and lead her to the

study of sober but enduring facts. The members of this

society were to abandon the quest of scientific chimajras

;

thev were to leave to later generations the attempt to

solve the universe as a whole.

The Geological Society has owed its influence to its

bold, original purpose. It was not founded as a drifting

social union of men, with a common interest in a single
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science. Its object was to apply to Geology one particular

mode of research. It adopted as its motto this fine passage
from Bacon :

—

" If any man makes it his delight and care—not so

much to cling to and use past discoveries, as lo penetrate

to what is beyond them—not to conquer Nature by talk,

but by toil—in short, not to have elegant and plausible

theories, but to gain sure and demonstrable knowledge

;

let such men (if it shall seem to them right), as' true
children of knowledge, unite themselves with us."
The methods of the society were as practical as its

ideals. London, with characteristic unconventionality and
originality, has used its scientific societies as its university

for post-graduate teaching. Informally the Geological
Society enrolled every British master of Geology on its

staff of unpaid professors, then set each of them to teach
the branch of Geology which he knew best. .\nd these
professors were no carpet knights ; they were knights
errant who derived their kncw'ledge, not from books alone,

but from their wanderings over hills and dales, in mines
and quarries, by ice-polished rocks and water-worn valleys,

.^t its meetings the leaders of the society announced what
they had discovered, gave sure and demonstrable proofs
of their discoveries, and showed in w'hat direction the
geological forces should be directed for the conquest of

Nature. The goodly fellowship of the Geological .Society

has alw^ays encamped on the ever-advancing frontier of

geological knowledge, w'hcre the well-surveyed tracks pass
out into the bright, alluring realms of the unknown.
The actual founders of the Geological Society were

apparently men of less showw intellect than the great
Werner, whose teaching had intoxicated many of the most
gifted of his enthusiastic pupils. They were men, like

Horner and Greenough, who had a practical insight that

enabled them to give a permanent help to the progress
of science. They had that supreme gift, the power to

see things as they are. It would not be fair to claim
for them that they were the originators of accurate
methods in Geology : such methods had been used before
their day—by William Smith in England, by Lehman in

Germany, and by Desmarest in France. But these men,
acting singly, had not been able to save Geology from the

eighteenth-century spirit of adventurous speculation, nor
had they lifted from Geology the burden of those quaint
theories, that made this science the butt of \'oltaire's

luminous ridicule.

The great achievement of the Geological Society has
been this : as a corporate body it has been able to spread
its influence very widely ; its clear-sighted pursuit of a
practical ideal has been adopted in other countries ; its

resolute rejection of the temptation to wander in dream-
land has affected geological students all over the world.
In this way has been laid a broad foundation of positive

knowledge upon which modern Geology has been built.

The fine self-restraint, which induced the founders of

the Geological Society to restrict its work for a while to

observing the surface of the earth, has haif its reward.
The methods this society was founded to employ have
been so widely used, that we now have geological maps
of a wider area than was known to geographers of a
century ago. The general distribution of all the rocks on
the earth's surface has been discovered ; most settled

countries have been surveyed in some detail ; the main
outlines of the history of life on the earth have been
written and carried back almost as far as palaeontologists

are likely to go. There are doubtless fossiliferous areas
still undiscovered in the " back blocks " of the world ; but,

though negative predictions are proverbially reckless, it

seems probable that Palfeontology will not carry geological

history materially farther back. Fossils have been dis-

covered in the pr£E-Cambrian rocks ; the best known is

the fauna described by Walcot from Montana ; but his

Beltina, the oldest well-characterised fossil, is still of

Palncozoic type. It may be that the poverty of carbonate
ot lime, which Is so characteristic a feature of most
Cambrian and pr^-Cambrian sediments, indicates that the
bulk of the contemporary organisms had chitinous shells

or were soft-bodied. Palaeontology begins with the appear-
ance of hard-bodied organisms ; it can only reveal to us
the dawn of skeletons, not the dawn of life. We are

dependent for knowledge of the climate and geography of
Eozoic time to the evidence of the sediments, of which
there are great thicknesses beneath the fossiliferous rocks
in most parts of the world.'

II. The Geology of the Inner Earth.

Now that this geological survey of the earth is in rapid
progress ; while the history of life has been written at
least in outline ; the chief fossils, minerals, and rocks have
been described and generously endowed with names ; and
the manifold activity of water and air in moulding the
surface is duly appreciated, it is not surprising to find

that the centre of geological interest is shifting to the

deeper regions of the earth's crust and to the problems of

applied Geology. The secrets of these deeper regions are
both of scientific and economic interest. They are of

scientific importance, for it is now generally recognised
that the main plan of the earth's geography and the
essential characters of the successive geological systems
are the result of internal movements. The relative import-
ance of those restless external agents that we can watch,
denuding here and depositing there, has been exaggerated ;

probably they do little more than soften the outlines due
to the silent heavings produced by the colossal energies
of the inner earth.

The study of the deeper layers of the crust is of

economic interest, for, with keener competition between
increasing populations and with the exhaustion of the

most easily used resources of field and mine, there is

growing need for the better utilisation of soils and waters,

and for the pursuit of deeper deposits of ore.

If a shaft be sunk at any point on the earth's surface,

a formation of Archaean schists and gneisses would prob-
ably always be reached ; and, working backward, geo-
logical methods always fail at last—in primaeval, Archaean
darkness. The .Archaean rocks still hide from us the

earlier period of the earth's history, including that of alt

rocks which now lie beneath them. But already there

are indications that the mystery of the " beyond " is not

so impenetrable as it seemed.
(i) The Nchiilar

,
niirf Mefeoritic Hypotheses.—The

eighteenth century explained the history of the earth by
the nebular hypothesis of Laplace. Geologists respect-

fully adopted ttiis idea from the astronomers ; they acceptecf

it as one of those essential facts of the universe with
which geological philosophy must harmonise. The result-

ing theory represented the earth as originally a glowing
cloud of incandescent gas, which slowly cooled, until an
irregular crust of rock formed around a gaseous or molten
core ; as the surface grew cooler, the depressions in the

crust were filled with water from the condensing vapour,

forming oceans which became habitable as the temperature
further fell. The whole earth was thought to have had
a long period with a universal tropical climate, under
which corn! reefs grew where flow our polar seas, and
palms flourished on what are now the -Arctic shores. Stilt

further cooling had established our climatic zones ; and
it was predicted that in time the polar cold would creep

outward, driving all living beings toward the equator,

until at length the whole earth, like the moon, would
become lifeless through cold, as it had once been un-

inhabitable through heat. This theory has permanently
impressed itself on geological terminology : and its

corollaries, secular refrigeration and the contortion of the

shrinking crust, once dominated discussions concerning
climatic history and the formation of mountain chains.

This nebular hypothesis, however, we are now told, is

mathematically improbable, or even impossible : and it is

only consistent with the facts of Geology on the assump-
tion that, in proportion to the age of the world, the whole
of geological time is so insignificant that the secular

refrigeration during it is quite inappreciable; hence
Geology can no more confirm or correct the theory than

a stockbreeder could refute evolution by failing to breed'

kangaroos into cows in a single lifetime.

The theory of the gaseous nebula has been probably of

1 Such are ihe Aleon'dan sediments represented by the Huronian and
AlpnnVians of Amerira. the A'ffonkians of Scandinavia, the Karelian nf Fin-

land the Rtiovarlan of Nonh-Wesl Fra"ce, the Healhcotian "f Australia,

the Transvaal and "^u^a^-iland sysi..ms nf South Africa, the Dharwar and
Bijawar systeins of India, the Itacolumnite series of Brazil, &c.
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mcie hindrance than help 10 geologists ; its successors,

the nieteoritic hypothesis of Lockyer and the planctismal

theory of Chanibcrlin, are of far more practical use to

us, and they give a history of the world consistent with
the actual records of Geology. According to Sir Xorman
Lockvcr's nieteoritic hypothesis, nebula;, comets, and many
so-called stars consist of swarms of meteorites which,
though normally cold and dark, are heated by repeated

iclltsions, and so become luminous. They may even be
volatilised into glowing meteoric vapour ; but in time this

heat is dissipated, and the force of gravity condenses a

metcoritic swarm into a single globe. Some of the swarms
are, says Lockyer, " truly members of the solar system,"
and some of them travel around the sun in nearly circular

orbits, like planets. They may be regarded as infini-

tesimal planets, and so Chamberlin calls them planetismals.

The planetismal theorv is a development of the meteoritic

theory, and presents it in an especially attractive guise.'

It regards meteorites as very sparsely distributed through
space, and gravity as powerless to collect them into dense
groups. So it assigns the parentage of the solar system
to a spiral nebula composed of planetismals, and the

planets as formed from knots in the nebula, where many
planetismals had been concentrated near the intersections

of their orbits. These groups of meteorites, already as

solid as a swarm of bees, were then packed closer bv the

influence of gravity, and the contracting mass was heated

by the pressure, even above the normal melting-point of

the material, which w-as kept rigid by the weight of the

overlving layers.

This theory has the recommendation of being consistent

with the history of the earth as interpreted by Geology.
For whereas the nebular hypothesis represents the earth

as having been originally intensely hot, and having
persistently cooled, yet geological records show that an
extensive low-level glaciation occurred in Cambrian times
in low latitudes in South Australia;' indeed, it seems
probable that, in spite of many great local variations, the

average climate of the whole world has remained fairly

constant throughout geological time. Whereas it has often

been represented, in accordance with the nebular theory,

that volcanic action has steadily waned, owing to the

lowering of the earth's internal fires and the constant

thickening of its crust, yet epochs of intense volcanic

action have recurred throughout the world's history,

separated by periods of comparative quiescence. Whereas
it has been assumed, as a corollary to the nebular theory,

that the force which uplifted mountain chains was the

crumpling of the crust owing to the contraction of the

internal inass, yet observation reveals that the crust has

been corrugated, and fold mountains formed by contraction

to an extent far greater than secular cooling can explain.

{2^ The Matenah of the Inner Earth.—I'hts planetismal

hvpothesis is not only consistent with geological records,

but also with the known facts as to the internal compo-
sition of the earth and the structure of extra-terrestrial

bodies as revealed by meteorites. Meteorites are of two
main kinds—the meteoric irons, which consist of nickel

iron, and stony meteorites, which are composed of basic

minerals. Some of the stony meteorites have been
shattered into fault breccias, showing that they are frag-

ments of larger bodies which were subject to internal

movements, like those that have formed crush con-

glomerates in the crust of the earth. Those stony

meteorites, therefore, both in composition and structure

resemble the rocks in the comparatively shallow fracture

zone of the earth's crust. The nickel-iron meteorites, on

the other hand, represent the barysphere beneath the

crust.

The earth appears to consist of material similar to that

of the two types of meteorites ; but whether the propor-

tions of the two materials in the earth represent their

proportions in other bodies and in meteoric swarms is

problematical. There appear to be no satisfactory data for

an estimate of the relative abundance in space of the iron

and stony meteoric material. .Stony meteorites have been
seen to fall far more frequently than iron meteorites

;

but the largest known meteorites are of the nickel-iron

group, although this material, in moist climates, very

soon decavs. The most trustworthy indication as to the

^ As shown by the
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of .Adelaide,

relative amounts of the stony an.d nickel-iron meteorites

is given bv a comparison of the weight of the two types-

of material in meteorites of which the fall was seen-

According to Mr. Fletcher's list of the meteorites in the

British Museum up to 1904, the collection included 310)"

specimens of which the fall is recorded : of them 305
specimens were stony meteorites of an average weight of

2-63 lb., q were iron meteorites of an average weight of

2.3'i lb., and 5 were siderolites (or meteorites containing

a large proportion of both silicates and nickel iron) of an

average weight of 54 lb.' Therefore, according to this

test, the stony materials would appear to be the more
abundant. But if all known meteorites are considered,

the iron group far outweighs the other; for the iron

meteorites in the British .Museum collection weighed

11,873 lb., as against a total weight of only 865 lb. of

stony meteorites. The available evidence suggests that

the stony meteorites fall the more frequently on the earth,

but the meteoric irons come in such large masses that

they outbalance the showers of the smaller stones.

We might have expected help from another source in

examining what lies below the .^rcha^an rocks. Cannot
the relative proportions of the stony and metallic con-

stituents in the earth help us? Unfortunately, this pro-

portion is as uncertain as that of stony and iron meteoritic

material. The best-established fact about the interior of

the earth is that its materials are much heavier than-

those of its crust. The specific gravity of the earth as

a whole is about 567 ; the specific gravity of the materials

of the crust may be taken as about 2-5, while that of

the heavier basic rocks is only about 30. Hence the

earth as a whole weighs about twice as much as it would

do, if it were built of materials having the same density

as those which form the crust.

Two explanations of the greater internal weight of the

earth have been given. .According to one, the eai^h is

composed throughout of the same material, and the

internal mass is only heavier because it is compressed by

the weight of the overlying crust. Laplace estimated that

the material would gradually increase in density from the

surface to the centre, where its specific gravity would be

IO-74, and the calculations of Schlichter show that con-

densatioii due to compression may be adequate to account

for the greater internal weight.

.According to the alternative or segregation theory, the

difference in density is explained as due to a difference

in composition ; the interior of the earth is thought to

he heavier owing to the concentration of metals within it.

The probability of this metallic interior has been advanced

from several lines of evidence ; and the assumed metallic

mass has received from Posepny the name of the" bary-

sphere," or heavy sphere. .According to this view the

earth is essentially a huge ball of iron, which, like modern-

projectiles, is hardened with nickel ; and it is covered

by a stonv crust, the materials of which were primarily-

separated 'from the metallic mass, like the slag formed

on a ball of solidifying iron in a puddling furnace.

It has been objected that the weight of the earth is

not great enough for much of it to be composed of metallic

iron or of meteoritic material. The specific gravity of

iron under the pressure at the earth's surface is about 7-7,

and it would be even greater when compressed in the

interior. But the barysphere is doubtless impregnatecf

with much stony material that would lessen its weight.

An estimate by 'Farrington (1897') of the average specific

gravity of the meteorites of which the fall had been

recorded is only 3-69. .According to the Rev. E. Hilt

(1S85) the meari specific gravitv of all the meteorites in

the British Museum was 4-5 ; and, though Mr. Hill duly

considered the effect of compression, he concluded that
" the density of the earth Is perfectly consistent with its

being an aggregation of meteoric materials." Moreover,

within the metallic barysphere there may be a core of

lighter material ; for earthquake waves travel more slowly

iri the central core of the earth than in the intermediate

zone, or are even suppressed altogether there ; hence

the centre of the earth may be occupied by matter less

compact than that of the shell around it ; and, according

t The weiehts nre pivn in pounds avoirdupois. 'F'or the calculation T am
ind-hted to Mr. W. R. Wiseman, of the Geological Depattment of Glasgow

University.
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lo Oldham's calculations, the light central core occupies
two-fifths of the diameter of the earth.

I ho evidence of density alone, therefore, gives no con-
vincing evidence of the nature of the earth's interior; and
geologists have been left with no conclusive reason for
choosing between the condensation and segregation
theories. Radio-activity has, however, unexpectedly come
to our aid, and has disclosed a further striking reseiiiblance
between the internal mass of the earth and the iron
meteorites. It has supplied direct evidence about the con-
i^tituents of the earth at depths which have hitherto been
far beyond the range of observation. Mr. Strutt has
shown that radium is probably limited within the earth
to the depth of 45 miles ; that the deeper-lying material
is free from radium ; and that this substance is not found
in iron meteorites.

The agreement in radio-active properties between the
iron meteorites and the interior of the earth is an addi-
tional and weighty argument in favour of the view that
the earth is largely composed of niclcel iron.

(3) Physical Conditions and Temperatures.—The physical
condition in which the material exists is now of secondary
interest. The old controversy as to whether the earth has
a molten interior inclosed within a solid shell has lost
its importance, because it has become a mere matter of
definition of terms. The facts which led geologists to
believe that the interior of the earth is fluid are consistent
with those which prove that the earth is more rigid than
a globe of steel. For under the immense pressure within
the earth the materials can transmit vibrations and resist
compression like a solid ; but they can change their shape
as easily as a fluid. They are fluid just as lead is when
it is forced to flow from a hydraulic press. Not onlv are
geologists now justified in their belief that the deeper
layers of the earth's crust are in a state of fluxion, but,
;M-cording to Arrhenius (1000), the earth is solid onlv to
the depth of 25 miles, below which is a liquid zone extend-
ing to the depth of igo miles ; and below that level, he
tells us, " the temperature must, without doubt, exceed
the critical temperature of all known substances, and at
this depth the liquid magma passes gradually to a gaseous
magma." This distinguished physicist gives a descrip-
tion of the earth's interior which reminds us of the views
of the early geologists. Arrhenius's theory rests, how-
ever, on the existence within the earth of exalted tempera-
tures

; and this assumption a geologist mav now hesitate
to accept with less risk of getting into disgrace than he
would have run a few years ago. It is improbable that
the rapid increase of heat with depth which is observed
near^ the surface should continue below the lithosphere

;

for, if the earth consists in the main of iron, even although
it be arranged as a mesh containing silicates in the inter-
spaces, the heat conductivity might be sufficient to keep
the whole metallic sphere at a nearly equal temperature.
Here, again, Mr. .Strutt's work on radio-activitv is in full
agreement with the requirements of geologists, for he
estimates that below a crust 45 miles thick the earth
has a uniform temperature of only 1500° C. Whether the
further conclusion, that this heat isdue to the action of
the radium in the crust, be established or not, it is gratify-
mg to hear a physicist arguing in favour of a moderate
and uniform internal temperature.

All that the actual observations prove and that geological
theories require is that the material vi-ithin the'earth be
intensely hot, and that it lie under such overwhelming
pressure that it would as readily change its form and as
ouicklv fill up an accessible cavity as any liquid would
do. Whether such a condition is to be described as solid,
liquid, or gaseous is of little concern to geologists.

III. The Deep-seated Control over the Earth's Surface.

The modern view of the structure of the earth adds
greatly to the interest of its study, for it recognises the
world as an individual entity of which both the "geological
structure and the history have to be considered as a
whole. Once the earth was regarded as a mere lifeless,
inert mass which has been spun by the force of gravity]
that hurls it on its course into the shape of a simple
oblate spheroid. Corresponding with this astronomical
teaching as to the shape of the world was the geological
doctrine, that all its topography is the work of local
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geographical agents, the control of which over the surface
of the earth is as absolute as that of the sculptor's chisel

over a block of marble.
Both these conceptions are now only of historic interest.

The irregular individual shape of the earth is expressed
by its description as a geoid. The processes which have
produced its varying shape have also controlled its geo-
logical history and evolution, for they cause disturbances
of the crust, which affect the whole earth simultaneously ;

and so the geographical agents are given similar work
and powers at the same time in different places.

Hence there is a remarkable world-wide uniformity in

the general characters of the sedimentary deposits of each
of the geological systems. The last pr.-e-Cambrian system
includes thick masses of felspathic sandstones alike in the

Torridonian of .Scotland, the sparagmite of Scandinavia,
the Kcwecnawan Sandstones of the United States, and
perhaps also the quartziles of the Rand. The Cambrian
has its greywackes and coarse slates and its numerous
phosphatic limestones ; the Ordovician its prevalent shales
and slates; the Silurian its episodal limestones and shales.

The Devonian has its wide areas of Old Red Sandstones
as a continental type, while its marine representatives

show the prevalence of coarse grits and sandstones in the
lower series, of limestones and slates in the middle series,

and the recurrence of sandstones in the upper series ; and
this sequence occurs alike in North-Western Europe, in

America, and .Australia. The Carboniferous contains the
first regional beds of thick limestone and the first important
Coal Measures. The Trias is as characterised by rocks
indicating arid continental conditions in America and
Australia and -South Africa, as I'rof. Watts has shown
then prevailed in the neighbourhood of Leicester. In the
Mesozoic era we owe to Suess the demonstration of the
world-wide influence of those marine encroachments or
" transgressions " whereby the great continents of the
Trias were gradually submerged by the rising sea.

.Speaking generally, there is a remarkable lithological

resemblance between contemporary formations in all parts
of the world. This fact had been often remarked, but was
usually dismissed as due to a number of local isolated

coincidences of no special significance. But the coinci-

dences are too numerous and too striking to be thus lightly

dismissed. They are among the indications that the main
earth-changes have been due to world-wide causes, which
led to the predominance of the same types of sediinentary
rocks during the same period in manv regions of the
world.

The' conditions that govern the geological evolution and
general geography of the earth are probablv due to the
interaction between the earth's crust and the contracting
interior; they may take place as slow changes in the form
of the earth, causing the slow rising or lowering of the
sea surface, or the slow uplift or depression of regions
of the earth's crust; or they may give rise to periods of

violent volcanic action in many parts of the earth, between
which may be long periods of quiescence. The geo-
graphical effects of changes in the earth's quivering mass
affect distant regions at the same time. Therefore the
landmarks of physical geology will probably be found to

give more precise evidence as to geological synchronism
than those of Pal.ncontology, on which we have hitherto
had to rely.

I\'. Philouisis and Ore-formation.

Belief in the e.irth 's internal fires was most faithfully

held amongst geologists by the Plutonists of the eighteenth
century, and repudiated with equal thoroughness by the
Neptunists, who refused to concede that volcanic action
was due to deep-seated cosmic causes. Thus Jameson in

1S07 stoutly maintained that volcanoes were superficial

phenomena due to the combustion of beds of coal beneath
fusible rocks, such as basalt, and that the explosions were
due to the sudden expansion of .sea-water into steam by
contact with the burning coal. Volcanoes, according to

this view, were correctly described as burning mountains,
giving forth fire, flame, and smoke. The extreme
Neptunist and Plutonist schools have long since been
extinct, but the controversy is not quite closed. The
battlefield is now practically restricted to economic geology,
and the issue is the origin of some important ores.
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Ore deposits present so many perplexing features that

deep-sealed igneous agencies were naturally invoked to

explain them, and some of the most thorough-going
champions of the igneous origin of ores make claims that

remind us of the eighteenth-century Plutonists. The
question is to some extent a matter of terms. Many of

the ores which \ ogt, for example, describes as of igneous
origin he attributes, not to the direct consolidation of

material from a molten state, but to eruptive after-actions

due to the hot solutions and heated gases given off from
cooling igneous rocks. Igneous rocks probably play a
notable part in the genesis of most primary ore deposits

;

for the entrance of the hot ore-bearing solutions is

rendered possible by the heat of the igneous intrusions,

as Prof. Kemp has well shown in his paper on " The
R6le of Igneous Rocks in the Formation of Metallic
Veins." Prof. Kemp limits the term "igneous" to

materials formed by the direct consolidation of molten
material ; and this decision seems to me to be most
convenient. For example, the quartzite that is so often

found beneath a bed of basalt is due to hot alkaline water
from the lava cementing the loose grains of sand ; the

process is an eruptive afier-action, but it would be unusual
to call such a quartzite an igneous rock.

(i) Igneous Ores.—That there are ores which are the

products of direct igneous origin is now almost universally
admitted. The mineral magnetite is a most valuable
source of iron, and it is a constituent of most basic

igneous rocks. If iron were a high-priced metal, such as
tin or copper, of which ores containing one or three per
cent, are profitably worked, then basalt would be an ore
of igneous origin. L nder present commercial conditions,

however, basalt cannot be regarded as an iron ore. But
if the magnetite in a basic rock had been segregated into

clots or masses large enough and pure enough to pay
for mining, then they would be iron ores formed by
igneous action. There are cases of such segregations large
enough to be mined. The most famous is Taberg, a
mountain in SmSland, near the southern end of Lake
Wetter, in Sweden. It is a locality of historic interest;

a view of it, as a mountain of iron, was published by
Peter Ascanius ' in the Philosophical Transactions in 1755,
and Sefstrbm discovered the element vanadium in its ore
in 1830.

Taberg consists of an intrusive mass of rock composed
of magnetite, olivine, iabradorite, and pyroxene. Many
theories of its formation have been advanced. The view
generally adopted is that of Tornebohm, who described
the rock as a variety of hyperite in which there has been
a central segregation of magnetite to such an extent that
some of it contains 31 per cent, of iron. Tornebohm
claims to have traced a gradual passage from normal
hyperite to a variety poor in felspar, then to one without
felspar, and finally to a granular intergrowth of magne-
tite and olivine. This Taberg ore was mined and smelted
for iron in the eighteenth century, when transport was
more costly and commercial competition less keen than it

is to-day. The ore has been worked at intervals as late

as 1870 ; and as the hill is estimated to contain too million
tons of ore above the level of the adjacent railway, it is

not surprising that efforts are being again made to utilise

the deposit, in spite of its low grade and high percentage
of titanium. The Taberg rock has almost reached the
line which divides magnetite-bearing rocks from useful
iron ores. Its igneous origin, however, has not been
universally accepted. The theory has been rejected bv so
eminent an authority as Posepny. according to whom the
ore occurs in solid veins as well as in grains ; and he
holds that, like other Scandinavian iron ores, it was due
to secondary deposition. During a visit to the mountain,
I failed to see any secondary veins, except of insignificant
value. The microscopic sections of the ore show that it

is a granular aggregate of olivine, generallv with Iabra-
dorite and pyroxene. Hence I have no hesitation in

accepting the view of the Swedish geologists and regard
Taberg as a magmatic segregation. Posepnv - has in this
case carried his Neptunist thegry of the genesis of ores
too far.

^ vol. xlix. pp. 3'v-34, p'. ii.

2 F. Posepny. "The Genesis of Ore Deposits," Tians. Amer, Inst. Min.
Eng., 1893, p. 323.

NO. 197 1, VOL. 76]

At Routivaara, in Swedish Lapland, there is a still

larger mass of magnetite, which is claimed, in accordance
with the descriptions of Petersson and Sjogren, to be due
to segregation from the magma of the surrounding gabbro.
This mass of magnetite is of colossal size, but it is of no
present economic value, owing to its high percentage of

titanium and its remote position.

An igneous origin is claimed by Prof. Hogbom for some
small masses of titaniferous magnetite in the island of

Alno, opposite Sundsvall, on the eastern coast of Sweden.
This case is of interest, as the surrounding rock is not

basic : it is a nepheline syenite, containing only 2 per

cent, of magnetite, which, however, has been concentrated
in places, until some specimens (according to an analysis

quoted by Prof. Hogbom) contain as much as 64 per cent,

of magnetite, 9 per cent, of ferrous oxide, and 12 per cent,

of titanic oxide.

The Alno magnetites, again, are of no practical value,

as they are too low in grade and too refractory in nature.

I understand that about 500 tons of the material have been
smelted, but with unprofitable results, and the rest of the

material quarried has been left on the shore. We may
therefore accept the iron-bearing masses of Alno and
Routivaara, as well as that at Taberg, as due to mag-
matic segregation, without having conceded much as to

the igneous formation of ores. The process in this case

has formed rocks, rich in titaniferous magnetite, from
which iron could be obtained, but rocks which no iron-

master is at present willing to buy as iron ore. Whether
a basic igneous rock is to be regarded as an iron ore, or

as only useful for road metal, depends on cost of treat-

ment. The definition of the term " ore " is very elastic.

Petrographers speak of the minute grains of magnetite
or chromite in a rock as its ores ; but that is a special

use of the term " ore." Usually ore means a material

which can be profitably worked as a source of metals

under existing or practicable industrial conditions.'

.According to this definition, the Swedish deposits of

titaniferous magnetite are at present doubtfully within the

category of iron ores.

The famous iron mines of Middle Sweden at Danne-
morra, Norrberg, Griingesberg, and Persberg occur under
different geological conditions ; they work lenticles or bands
of ores in metamorphic rocks, of which some are altered

sediments ; and the view has therefore been held by
de Launay and \'ogt that the ores also are altered

sediments.

That ores are formed by igneous segregation of sufficient

size and purity to be of economic importance is a theory

which rests on two chief cases—the nickel ores of Sudbury
in Canada and the iron ores of Swedish Lapland.

(2) The Sudbury Nickel Ores.—The nickel ores of Sud-
bury are the most important historically. They have been

repeatedly claimed as of direct igneous origin by Bell

(1S91), von Foullon (1892), \'ogt (1893), Barlow (1903), and
bv other geologists ; and his view was advocated before

the .Association at the Johannesburg meeting by Prof.

Coleman. The theory was stoutly opposed by Posepny in

1893, and Prof. Beck in 1901 described some of the

brecciated ore, and showed that its metallic minerals are

sharply separated from the barren rock. He held that

such ore must have been formed, not only after the con-

solidation of the rock, but even after or during its sub-

sequent metamorphisni. The views of Posepny and Beck
seem to have been established by additional microscopic

study of the ores by C. VV. Dickson (1903). He has
shown that the sulphides are separated from the barren
rock by sharp boundaries, and without any indication of

a passage between them ; that the fragments of ore in

the rock have short corners, whereas, had thev grown
in a molten magma, the angles would have been rounded,
and the faces corroded. Most of the ore, moreover, occurs
as a cement filling interspaces between broken fragments
of barren rock and along planes of shearing. The Sud-
bury ores, therefore, appear to have been deposited from
solution during or after the brecciation of the rocks in

which they occur, and long after their first consolidation.

1 The Oxford Dictionar>' adopts a still more restricted definition : accord-
ing to it an ore is " a native mineral containing a precious or useful metal
in such quantity and in such chemical combination as to make its extraction
profitable."
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If Dickson's fncts be right, ihe Sudbury ores are neces-

sarily aqueous and not igneous in origin.

(3) Scandinavian Iron Ores.—The other important

mining field of which the ores are claimed as of igneous

origin is Swedish Lapland. Its ores are rich and the ore

bodies colossal. One mine, Kirunavaara, yielded more
than one and a half million tons of ore in iqo6, and
according to a recent agreement with the .Swedish Govern-
ment the annual output of ore from that mine may be

raised to three million tons by 1913.

The chief mining fields of Lapland, although situated

to the north of the .Arctic Circle, have long been known ;

for some of them contain veins of copper which were
worked, for example, at Svappavaara in the seventeenth

century. The iron ores, however, could not be used until

a railway had been laid through the swamps of Lapland
to carry the ores cheaply to the coast. In 1S62 an ill-

fated English company began a railway to the Gellivara

mines, and thirty years later this was completed across

Scandinavia, from the head of the Gulf of Bothnia at

Lulea to an ice-free port at Narvik, on the Norwegian
coast.

This railway, the most northern in the world, passes

the two great mining fields of Gellivara and Kiruna. The
mining field of Kiruna is the larger and at present of the

greater geological interest, as its structure is simpler and
its rocks less altered.

The ore body at Kiruna outcrops along the crest of a
ridge two miles long, and it is continued beneath Lake
Luossajarvi to the smaller but still immense ore body of

Luossavaara. At Kiruna the ore rises to the height of

816 feet above the surface of the lake, and it varies in

thickness from 30 to 500 feet, with an average thickness
of about 230 feet. According to the report by Prof.
Walfrid Petersson,' submitted this year to the Swedish
Parliament, Kirunavaara contains 200 million tons of ore
above lake-level, and Luossavaara another 22i million tons.

The ore is high-grade. According to Lundbohm 60 per
cent, of the trial pits showed a yield varying from 67 to

71 per cent, of iron, and 21 per cent, of them showed a
yield of from 60 to 67 per cent, of iron. The average of

nineteen analyses published in Prof. Petersson 's recent
report gives the contents of iron as 64-15 per cent. Unlike
the Taberg and Routivaara ores, the percentage of

titanium is very low ; thus in nineteen analyses given by
Petersson the average of titanic acid is only 023 per cent.,
and it varies in the specimens from 0-04 to o-S per cent.
The ore lies between two series of acid rocks, which

have been very differently interpreted, but will no doubt
be fully explained bv the researches now in progress under
the direction of Mr. Lundbohm. The rocks " were first

called halleflinta, as by Fredholm, and regarded as of
sedimentary origin. They are now accepted as an igneous
series, associated with some conglomerates, slates, and
quartzites. The ore body itself is bounded on both sides
by porphyrites, of which that on the lower or western
side is more basic than that overlying the ore to the east.
The basic western porphyrite is in contact with a soda-
augite syenite of which the relations are still uncertain.
Interbedded with the overlying eastern porphvrite are rocks
that appear to be volcanic tuffs, and both in the tuffs and
in the upper porphyrite are fragments of the Kiruna ore.
Three main theories of the genesis of the Kiruna ores

have been proposed. Their sedimentary origin was urged
on the ground that they occur regularlv interstratlfied in a
series of altered sediments, and that the ores, therefore,
are also sedlinenlarv. This view may be promptly dis-
missed, since the adjacent rocks are igneous.
The second theory has been advanced independentiv bv

Prof, de Launav and Dr. Helgc Backstrom : according
to them the pcrphvrites above and below the iron ores are
lava flows, and the ore was a superficial formation de-
posited in an interval between the volcanic eruptions.
.According to de Launay the iron was raised to the surface
as emanations of iron chloride and iron sulphide ; the
iron -was deposited as oxide, and most of it subsequentlv
reduced to magnetite during the mctamorphism of the
district.

The third theory— that the ores are of d

1 Bihittig till RUd. Prol.. 1907, i

ft Igneous
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origin—has been maintained by Lofstrand, lliigbom, and j
Stutzer ; according to them the ores are segregations of

magnetite from the acid igneous rocks in which they 1
occur. The segregation theory has been opposed, amongst
others, by de Launay and V'ogt. Thus, de Launay inain-

tains that the segregation would have been impossible in

such fluid lavas as the Kiruna porphyrites, and is improb-

able, since there is no transition between the ore and the

barren rock.

The segregation theory has serious difliculties, and is

faced by several obvious improbabilities. The ore occurs

as a band nearly forty times as long as it is broad. It

has the aspect, therefore, of a bed or a lode. The ore

has not the granular, crystalline structure of an igneous

rock like the hyperlte of Taberg, but the aspect of a
material deposited from solution or formed metasomatic-
ally. It is almost free from titanium, the undesirable

constituent so abundant in the ores of Taberg and
Routivaara.
The igneous theory cannot, however, be lightly dis-

missed, as it is supported by the high authority of Prof.

Hogbom, and therefore demands careful consideration.

It has been advanced in two main forms, the one
considering the ore to have been deposited at the time
when the igneous rocks are consolidating, the other con-

sidering it was deposited at a later period. .According to

Prof. Hogbom, the ore was syngenetic, being a true

magmatie segregation from a syenite. But, according to

Dr. Stutzer (100*1), the segregation was later than the

consolidation of the syenite. He describes the lode as an
intrusive banded dyke, of which the chief constituents

are magnetite and apatite; and the injection of this dyke
pneumatolytically affected the rocks beside it, producing
an intermediate zone, impregnated with ore, which he
compares to contact deposits.'

In spite of the high authority of Prof. Hogbom, I am
bound to con-fess that the Kiruna ores do not impress me
as of igneous formation. Their bed-like form, microscopic

structure, and poverty In titanium are features in which
they difTer from those admittedly due to direct magmatie
.segregation. The microscopic sections that I have ex-

amined suggest that both the magnetite and apatite were
deposited from solution and later than the consolidation

of the underlylna porphyrite, which the ore in part re-

places. .An examination of the field evidence supports the.

conclusions of de Launay and Biickstrom as to the ore

being a bedded deposit overlying a lava flow, but enlarged
by secondary deposition.

V. Futitre Suf^f^Jy of Iron Ores.

This conclusion is perhaps economically disappointing.

The possible existence of such vast segregations of Iron

In the acid Igneous rocks has an important economic
bearing. There is only too good reason to fear that the

chief iron ores are comparatively limited in depth ; for

most of them have been formed by water containing oxygen
and carbonic acid in solution, which has percolated down-
ward from the surface. Ores thus formed are therefore

restricted to the comparatively limited depths to which
water can carry down these gases. On the theory, how-
ever, that these ores are primary segregations from deep-

seated igneous rocks there need be no limit to their depth.

Thev would rather tend to increase in size downward,
while maintaining, or even improving, in the richness of

their metallic contents. For these bodies may be regarded

as fragments of the metallic barysphere which have broken
away from it and revolve around it like satellites float-

ing in the rocky crust. On this conception these ore bodies

would be of as great interest to the student of the earth's

structure, as their existence would be reassuring to the

Ironmaster, haunted as he is by constant predictions of an
iron famine at no distant date. It is no doubt true that

many of the richest, most accessible, most cheaply mined,
and most easily smelted iron ores have been exhausted.

J In a later paper, nf which nnlv a short ahsfrnct hai been issued. T)-.

.Stutzer. however, explains ihat " the Intrusion of the ore dyke was at rela-

tively the same time as the formation of the syenite, and that the ores were
formed by maematic separa'lons /'« .Ki'fi/. or as nereerinatinff maematic
separations (maematic veins and be-^ded streams^" He adds that " pneu-
matolysts plays no inconsiderable rt^/r in the formation of these veins.'" Pr.
Ptutzer's position may be summarised as recnrdincr 'he ores as collected by
segregation, but deposited in the:r present position by erupti^-e after-actions.
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The blacU-band ironstone and the clay iron ores of the

toalfii-'lds, whicli gave the British iron industry its early

supremacy, now yield but a small proportion of the ores

smelted in our furnaces. The Mesozoic beds of the English

Midla/ ds and of Yorkshire still supply large quantities

cf ore. Nevertheless the British iron industry is becoming
increasingly dependent on foreign ores. So it would be

pleasant to find that the Scandinavian iron mines are not
subject to the usual limits in depth. I fear the typical

iron deposits of Middle Sweden and of Gollivara will

follow the general rule ; but Kiruna may be an excep-

tion, and its ores may continue far downward along the

surface of its sheet of porphyrite. The uncertainty in this

case lies in the extent ot the subsequent enrichment and
enlargement of the bed , if most of the ore is due to

secondary deposition, then it may be restricted to the

comparatively shallow depths at which this process can
act ; and though that limit will be of no practical effect

for a century or more to come, the ore deposit may be
shallow as compared with gold mines.
The geological evidence may convince us that all the

economically important iron ores are limited to shallower
depths than lodes of gold, copper, and tin ; but this con-
clusion shall not enroll me among the pessimists as to

the future of the iron supply. Twenty years ago a paper
on the gold supplies of the world was read to the Associ-

ation at the request of the .Section of Economics. About
the time that the report was issued, there were sixty-eight

mining companies with a nominal capital of 73,000,000/.

at work upon the Rand. Nevertheless, the author, accept-

ing the view that " the future of South African gold-

mining depends upon quartz veins," concluded: "There
is as yet no evidence that the yield will be sufficient in

amount to materially influence the world's production.
As regards India, the prospect is still less hopeful."
That quotation may be excused, as it is not only a

warning of the danger of negative predictions, but of the

unfortunate consequences that happen when geologists are
unduly influenced in geological questions by the opinions
of those who are not geologists. In economic Geology,
as in theoretical Geology, we should have greater con-
fidence in the value of geological evidence. Negative pre-

dictions are especially rash in regard to iron, it being the

most abundant and widely distributed of all the metals.
The geologist who knows the amount of iron in most
basic rocks finds it difhcult to realise the possibility of

an iron famine ; he can hardly picture to himself some
future ironmaster complaining of " iron, iron everywhere,
and not a ton to smelt." There are reserves of low grade
and refractory materials which the fastidious ironmaster
cannot now use, since competition restricts him to ores of

exceptional richness and purity. When the latter fail, an
imlimited quantity could be made available by concentra-
tion processes. The vast quantities of iron ores suitable

for present methods of smelting in .'\ustralla, Africa, and
India show that the practical question is that of supplies
to existing iron-working localities, and not of the universal
failure of iron ores.

VI. Mining Geology and Education.

The genesis of ores and the extent of future ore supplies
are intimately connected questions, and the recognition of

this fact has led to the remarkable growth of interest in

economic Geology. This wider appreciation of the prac-
tical value of academic Geology should, I venture to urge,
he recognised among teachers by giving a more honoured
place to economic Geology.

It was inevitable that until the principles of Geology
had been firmly established, the detailed study of their

application should have been postponed. Now, however,
last century's work on academic Geology enables the
difficult problems connected with the genesis of metal-
liferous ores to be investigated with illuminating and
practically useful results.

British interest in min,ing education has therefore been
revived. Its history has been sadly fitful. Lyell," in 1832,
deplored the superiority of the Continent in this respect,

as " the art of mining has long been taught in France,
Germany, and Hungary in scientific institutions established
for that purpose," whereas, he continues (quoting from

1 C. Lyell, " Principles of Gcoloey," vol. i., ed. 2 (1832), p. 63.
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the prospectus of a School of Mines in Cornwall, issued
in 1825), " our miners have been left to themselves,
almost without the assistance of scientific works in the
English language, and without any 'School of Mines,'
to blunder their own way into a certain degree of prac-
tical skill. The inconvenience of this want of system in

a country where so much capital is expended, and often
wasted, in mining adventures, has been well exposed by
an eminent practical miner."
Though the chief British School of Mines made a late

start, the brilliant originality of its professors soon carried
it into the front rank ; but in an evil day for the Mining
School it was united with a Normal School for the Train-
ing of Teachers, now the Royal College of Science, and
that school by its great success overwhelmed its older
ally. Those interested in economic Geology therefore

welcome the recent decision to separate the technical

from the educational and other courses, while leaving the
Schools of Mines and Science sufficiently connected for

successful cooperation. This policy should give such
opportunities for the teaching of mining research that we
may not always have to confess, as at present, that British

contributions to mining Geology do not rank as high as

those made to other branches of our science.

Regrets are sometimes expressed, and perhaps still more
often felt, at the tendency in scientific teaching to become
more technical; but I, for one, do not fear evil from any
such change. It is possible that the educational conflict

of the future will be between academic science and
technical science, on grounds in some respects analogous
to those between classics and science during the last

century. The advocates of the educational value of

technical science are not inspired by mere impatience with
the apparently useless, for they accept the principle that

the essence of education is method, not matter. There-
fore they claim that the methods and principles of science

can be better taught by subjects which are being used
on a large scale in modern industries than by subjects of

which the interest is still purely theoretical. Those who
fear that academic science will be neglected if technical

science be used in education may be encouraged by the

brilliant revival of classical research since classics lost its

educational monopoly. .Academic science is even less

likely to be neglected. It will always nave its fascin-

ation for those intellectual hermits—shall I not say those

saints of science?—who prefer to work for love of know-
ledge, free from the worrying intrusion of the mixed
problems and fickle conditions of the industrial world

;

and the greater the progress of applied science the more
urgent will be its demands for help from pure science,

and, as a necessary consequence, the wider will be the

appreciation and the more generous the endowment of

scientific research.

Technical education must be as rigorous as that in

academic education, and its connection with the funda-

mental principles must be as intimate. When so taught,

economic problems provide at least as good a mental train-

ing as those branches of science which are purely theo-

retical. If the new Imperial College of Science and
Technology carry on the mission for which the Geological

Society was founded a century ago, if it inspire its

students to have their delight in using past discoveries

on the open surface of the earth, so that they may pene-

trate to what is within, then they will gain that sure

knowledge of the formation and distribution of ores, which
is of ever-growing national importance.

SECTION E.

GEOGRAPHY.

Opening Address bv George G. Chisholm, M.A., B.Sc,
President of the Section.

Geography and Commerce.

The subject which I have chosen for this Address is

one that is very apt to raise questions that might lead

to keen and even warm controversy. For the raising of

such questions no occasion could be less suitable, and it

will therefore be my endeavour to handle the subject in

such a manner that burning questions may be altogether

avoided. For that reason I propose to consider the rela-
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tions of geography and commerce from an historical point

of view, which at least gives one the opportunity of con-

fining oneself to less debatable ground than is entered on
when one ventures on prophecy, that " most gratuitous

form of error," as it is styled by George Eliot. That 1

shall be able to keep wholly free from debatable matter
is more than I can hope, but it is my intention to try to

avoid it as much as possible by illustrating my subject

chiefly by reference to the broad, familiar facts of com-
merce considered in the light of geographical and other

implications that may be described as obvious—obvious,

and yet perhaps not unimportant and not unworthy of

having attention specially called to them ; for, after all,

the obvious is obvious only to those who are looking in

the right direction and with the proper focus, not to those

who are looking another way or far beyond what is

immediately before them.
.As the first of these obvious considerations I may point

out that unquestionably the foundation of commerce is

the mutual advantage to be derived from the exchange of

coiumodities produced in different places. Geographical
relations are therefore of necessity implied in commerce.
But those who carry on commerce have always aimed at

tile greatest possible advantage to themselves, and the

commerce that has always attracted the greatest attention

is that which has resulted in the greatest additions to their

wealth. Peculiar importance therefore belongs to the geo-
graphical relations between regions which in any given
circumstances lead to the most profitable exchanges.

But before applying this consideration there is another
point which must detain us a little. In speaking of wealth
as I have just done I am aware that I have made use
of a term which economists recognise as one requiring a
great deal of exposition to prevent misunderstanding, and
there is not the slightest doubt that in the history of com-
merce it has led to great misunderstanding, and therefore
it is necessary, without entering upon an economic dis-

quisition on the subject, to consider the meaning of the
term " wealth " sufiiciently to indicate the way in which
that misunderstanding has arisen. For this purpose it will

be most convenient not to give one of the highly abstract
definitions of wealth which a modern political economist
will give us, but to go back to the more concrete con-
siderations set forth by Adam Smith, who tells us that
" the wealth of a country consists not in its gold and
silver only, but in its lands, houses, and consumable
goods of all different kinds."' Now no definition of
wealth is given by economists which excludes this last
form of wealth, but the misunderstanding to which I refer

arises from the fact that this form of wealth is apt to
be overlooked. It may happen that a country or region
produces a great abundance of consumable goods in pro-
portion to its population, and hence from this point of
view be entitled to be regarded as wealthv, and vet may
not be a country or region that attracts much attention
by its wealth. What has always attracted attention to
wealth, and what has caused wealth to have an important
effect in directing the main streams of commerce, and
commerce to have an important effect, direct or indirect,
on hi.story, has been the accumulation of much wealth
in few hands, .so that a comparatively small number of
people in a community have enjoyed, directly or indirectlv,
the command of a great deal of labour, have had the
means of providing themselves with commodious and
luxurious houses, with a variety of other comforts,
luxuries, and splendours, and over and above that the
means of so directing labour as to add still further to
their wealth. Such conditions may exist where the great
bulk of the population are extremely poor.
Now, it happens that wherever a great abundance of

consumable commodities is produced on a relatively small
•jrea there is always in that area a greater or smaller
number of Individuals in whose hands much wealth is

concentrated. It is for economists to explain how this
comes about, or has come about, but it is a fact of the
utmost importance for geographers to bear in mind in
considering the relations of commerce and geography.
The existence of a relatively dense population may be

due to different causes, such as a great abundance of
agricultural products, the carrying on of mining or manu-

' "Wealth of Nation!!," book iv., ch. i.

37 1

facturing industries, the concentration of the administra-

tion of a great dominion, or the pursuit of commerce
itself. Where it is due to any cause but the production

of great quantities of the necessaries of life foodstuffs

must be imported in large quantities, and where the pur-

suit of manufactures is the cause, or one of the chief

causes, then the importing of raw materials is entailed.

Where these are most advantageously found there also

much wealth is likely to be accumulated in few hands.

further it is to be noted that where a comparatively
small number have the cominand of much wealth there

is sure to be a demand for things of such value that they

can be bought only by the wealthy, things that are more
or less rare, such as precious metals, jewels, gems, ivory,

fine woods, ornamental skins and feathers, manufactured
goods of rare materials or of fine quality, as well as, in

many places and in most periods of history, slaves. Such
trade is necessarily liinited in amount, but puts great

profits in the hands of those who carry it on with success,

and for that reason attracts attention.

With this class of goods may be associated certain

others that may be regarded as intermediate in position

between those which are bought only by the wealthy and
those which are not merely generally consumed but also

very widely produced. Amongst these may be mentioned
salt, the consumption of which is universal, but the pro-

duction of which, away from the seaboards of the warmer
latitudes, though in a sense widespread, is strictly con-

fined to scattered spots. \ more interesting example is

that of spices, one of which, pepper, has from a remote
period been very generally consumed, but in still smaller

quantity than salt, and for that reason has been able to

bear still higher transport costs. For ages these costs

were very high, for various reasons, amongst which were
risks both numerous and great, but the profits of those

who were successful in the trade were proportionately

high.

Peculiar importance in commercial geography is thereby

given to the relations between the regions that yield or

yielded spices and those in which they were consumed at

a great distance frorii the place of origin, and one of the

most important facts in human history is that for many
hundreds of years an extremely valuable trade in these

commodities was carried on between India and the

Mediterranean. Spices no doubt were less talked about,

less prominent as symbols of wealth, than gems and
jewels, fine woods and ivory, but they formed the basis

of a larger trade, which was in the aggregate probably

more profitable than that in the still more costly wares.

The geographical relations between India and the

Mediterranean necessarily determined the routes followed

by this traliic. These routes were singularly few. They
were practically confined for the most part to minor
variations in two main routes, one by way of the Red
Sea, the other by the Persian Gulf. At more than one
period of history, in very early times in the days of the

splendour of Assyria and Babylonia, and again in the

flourishing days of the Caliphs of Baghdad, the Persian

Gulf route had a peculiar advantage in the existence of

the large and rich populations that afforded an inter-

mediate market ; and another important fact in the rela-

tions of geograpliy and commerce, one that has had vast

effects on human history, is that the physical conditions

of the area between the head of the Persian Gulf and the

Mediterranean are and throughout human history have
been such as to make the most convenient outlet of that

route some point or points on that seaboard which in

ancient times was known as Phoenicia. Between that sea-

board and the Euphrates the desert is sufficiently narrowed
to be most easily crossed. The most favoured outlets on
this seaboard were not always the same. They varied in

different circumstances, which gave a different geographical

value now to one point, now to another. But on these

variations, interesting and instructive as they are from
a geographical point of view, there is no time to enter

on this occasion, and it will be enough to call attention

to a very interesting paper by the late Elis(5e Reclus
entitled "La Phdnicie et les Ph^niciens," dealing with
this and other matters connected with the geographical

basis of Phoenician commerce and industry, a paper too

that is apt to be overlooked, inasmuch as it was con-
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tributed bv him witli a generosity characteristic of one of

the least self-seeking natures with which the world was
ever blessed to a rather out-of-the-way publication, the

Mull, de la Soc. Neiiclidteloise de Gcol. (vol. xii., 1900).

But while I do not desire to enter into details regarding

the Phoenicians it is necessary to point out how naturally

and indeed inevitably this position of the Phoenician cities

between the Mediterranean on the one hand and Meso-
potamia and the Persian Gulf route to India on the other

hand brought other sources of wealth in its train. Con-
veniences for the distribution of manufactured goods have
always been one of the most important advantages for

the development of manufacturing industry, and the

wealthier the community forming the market for the pro-

ducts of such industry the more valuable are the manu-
factures likely to be. Hence the Phoenician manufactures

of fine linens and woollens richly dyed, glass and metal

wares, for which other parts of the Mediterranean and
its seaboard furnished the raw materials, slaves to do the

manual labour, and food for that population which the

narrow strip of Phoenicia could not adequately supply.

Food is indeed a bulky conunodity, but even bulky com-
modities could be transported by sea at a relatively small

cost, and in connection with this traffic we must note the

indirect effect which the wealth of Phoenicia must have

Tiad in promoting the settlement of districts favourably

situated for supplying food, and especially of such districts

where the opportunities for producing food were great,

but not fully turned to account, where the supply there-

fore could easily be made superabundant in proportion to

the wants of the population. This shows that from the

very nature of commerce Its benefits are not confined to

one side. Although the geographical conditions for a long

period of time led to a special accumulation of the wealth

due to commerce on Phoenicia, Phoenician trade promoted
the growth of wealth and civilisation elsewhere. The
Greeks of the ^^igean distinctly recognised what they owed
to the Phoenicians, and they in their turn derived much
wealth from Eastern trade, even though not so directly

as the Phcenicians, and they in their turn derived some
of the food for a commercial population from the far west

—from Syracuse, Sybaris, and even the distant Kume.
But the far east had a peculiar fascination. As the

articles from which much of the wealth of commerce was
derived originally came from India, it was natural that

the idea should arise that India was a wealthy country,

a country well worth possessing. I am not aware whether

India ever was in historical times a wealthy country in

the sense of producing a great abundance of the neces-

saries and ordinary conveniences and comforts of life in

proportion to the population, but if it was not rich itself

it was at least the means of making others rich. There
can hardly be a doubt that the desire of possessing this

country of real or imagined wealth was prominent among
the motives that led .Ale.xander the Great to embark on

that enterprise which had such surprisingly—one might

almost say miraculously—widespread, profound, and last-

ing effects on the history of the Near East. If we may
accept as historical the speech in which Ouintus Curtius

represents Alexander as having addressed his troops after

his victory over Porus, in order to encourage them to

advance further into India, that speech affords fairly

strong evidence of what has just been stated. " What
now remained for them," said .Alexander, "was a noble

spoil. The much-rumoured riches of the East abounded in

those very regions to which their steps were now bent.

The spoils accordingly which they had taken from the

Persians had now become cheap and common. They were
going to fill with pearls, precious stones, gold, and ivory

not only their private abodes, but all Macedonia and

Greece." Alexander was no merchant. Pepper was
beneath his notice. His symbols of wealth are those which
have always most powerfully affected the imagination.

Later on, however, we shall meet with a king who was
a merchant, and who understood perhaps better than

Alexander wherein consisted the value of Indian trade.

At the outset of his career Alexander had destroyed

Tyre, thinking, no doubt, that he had thereby wiped away
the claims of one rival for a share of the wealth of the

East ; but it is a noteworthy fact that he did not thereby
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destroy the value of the site of Tyre under the conditions

which then subsisted. Tyre revived and again obtained

wealth from its trade with the East, as it did again and
again in subsequent history. .•\ heavier blow to Tyre than
its mere destruction was the ultimate accomplishment of

Alexander's idea for founding a great seat of commerce
on the harbour which he saw could be created in the

neighbourhood of the Nile delta. The foundation of

.Mexandria and the successful efforts of the successors of

.Alexander in Egypt to divert a large part of the trade in

spices and other Oriental goods to the Red Sea route for

the Mediterranean did more than a single act of war to

deprive Tyre and other Phoenician cities of the peculiar

preeminence which they had long enjoyed in the trade

in those wealth-bringing commodities.
But perhaps the history of \'enice shows even more

clearly than that of Tyre the importance of this eastern

trade in connection with certain inevitable geographical

relations. The foundation of the future commercial glory

of Venice may be said to have been laid when Rome
planted her colonies north of the Po. The gradual clear-

ing of forests gained for agriculture to a greater and
greater extent one of the most favoured agricultural areas

in Europe. There resulted a superfluity of agricultural

products, which begot a trade by sea. The great outlet

of this plain in Roman times was Aquileia, which in the

beginning of the fifth century, when no one of discern-

ment could imagine that there would ever be other than

Roman times, was described by a Roman man of affairs

and minor poet as one of the nine great cities of the world.

But before that century was out .Aquileia was destroyed,

never to recover. The value of its site was replaced, and

that in a strange way, which no man of discernment could

ever have foreseen. The time that saw the destruction

of Aquileia and the times that immediately followed were
such as made safety a prime consideration, and especially

for all who possessed or desired to possess wealth.

Refugees from Aquileia, and afterwards from other Italian

cities, thought at first of nothing but safety. Many of

them found' it on a few muddy and sandy islands near

the muddy shores of the lagoon in which Venice now lies.

But here they found the means of trade. The sea could

be made to furnish both fish and salt, and the rivers

that (lowed into the lagoon enabled them to exchange

these commodities for provisions of other kinds which the

adjoining land could supply. Gradually this commerce
gtew, until in the eighth century we find the Venetians

trading with Syria and .Africa, Constantinople, and the

ports of the Black Sea.

Throughout the period of growth the policy of this

trading republic, both by land and sea, is very significant.

Venice early realised the force of Bacon's maxim " that

he that commands the sea Is at great liberty, and may
take as much and as little of war as he will." Power at

.sea was necessary to provide security for her commerce.
In early times she generally owned allegiance to the

Eastern Roman Empire, a suzerainty which could do her

little harm and could and did do her much good. To that

allegiance she adhered until she was strong enough to

turn against and reap advantage from the overthrow of

her suzerain. At an earlier date, before the close of the

tenth century, she had conquered Dalmatia, and thereby

destroyed the hordes of pirates who had found refuge In

the Innumerable harbours of that coast and constantly

harassed the commerce of the .Adriatic. -At every oppor-

tunity she secured establishments and acquired possessions

in the Levant.

On the land side, however, dominion would have added

more to her risks than her advantages, and that dominion

was not sought. For more than eight hundred years

after the first flight to the islands of the lagoon, more
than six hundred after the election of the first Doge (6q7),

Venice possessed no territory on the mainland beyond a

mere narrow ribbon on the edge of the lagoon. The
nature of the situation made her indispensable to the trade

of the land immediately behind. .An Incident belonging to

the close of the ninth century illustrates the force of this

observation. A keen dispute had arisen between the

Patriarch of Aquileia and the Patriarch of Grado. Venice

supported the Patriarch of Grado, and war seemed to be
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threatened. But so necessary had the commerce of \"enice

become to the inhabitants of the territory acknowledging
the authority of Aquileia that in order to bring about the

submission of the Patriarch of Aquileia it was enough to

close or blockade the port of Pilo, on the mainland oppo-

site the hit. The subjects of Aquileia then forced the

patriarch to sue for peace.' On another occasion, in a
dispute with the Bishops of Belluno and Treviso, the

matter was again partly settled through the eRicacy of

the measures taken by the Doge Orseolo II., with the

consent of the people, to stop commerce with the territory

of the bishops, by which the inhabilsnts found themselves

without supplies of salt, and without the means of ex-

changing their leather and meat for Venetian wares or

selling the abundant timber of their forests for the build-

ing of Venetian ships.' In holding the outlets for mari-

time commerce Venice fell herself to be in the possession

of " the keys of trade," to use the expression employed
by Sir William Petty in speaking of the analogous position

of Holland in later times at the mouths of the Rhine,

Meuse, and Scheldt.

But while possession on the mainland was not necessary

to Venice she always recognised and sought the advantage
of good relations with the occupants of the plains behind
her, whoever these occupants might be, and on every

occasion endeavoured to turn to her own benefit the

vicissitudes of tiiose plains. In her early days she is found
now in alliance with the Greeks, now with the Pope, now
with the archbishops of Ravenna, and now with the

Lombards, just as it happened to suit her interests, and
in any case taking every opportunity of obtaining direct

and indirect advantages from trade with the most profit-

able customers in the plains. When famine pursued the

steps of the Lombard invaders of Italy in the sixth century
" the Venetians in their pacific retreat," says Mutinelli,"
" could send their ships to the ports of Apulia and else-

where to obtain victuals and corn for the famished
barbarians," and in consequence the Lombards took them
under their protection and granted them security and
favours throughout the Lombard kingdom. When Charle-
magne, at the invitation of the Pope, invaded Italy to

deliver the Church from its subjection to the Lombards,
Venetian traders promptly appeared in the camp of the

Franks at Pavia and sold to the Prankish chiefs all the

riches of the East—Tyrian purples, the plumage of gay
birds, siiks, and other ornaments, pranked in which the

purchasers stalked about in their pride, feeling, no doubt,

that now at last they had conquered a land the wealth of

which would reward all their labours and hardships.'

Charlemagne, it is true, was inclined to look with little

favour on the Venetians, whom he regarded as supporters

of the Greeks, but an attack by his son Pepin in 8og
on the islands of the lagoon only served to establish the

strength and security of their position, at least on the

inner islands of the lagoon. By closing the passages of

the canals, removing the navigation beacons, and fortify-

ing and barring the chief entrances to the land they

succeeded in holding out during a siege of six months,
until the heats of summer began to decimate the troops
of Pepin, who, on hearing also of the approach of a Greek
fleet, came to terms with the Venetians on conditions

similar to those which had been maintained with the

Lombards. The Venetians agreed to a tribute, but solely

for the narrow strip of territory held on the mainland
and in return for commercial privileges in the Prankish
dominion, not for any recognition of the existence of the

State. The tribute was afterwards paid or withheld
according to the power which the Emperors showed of

enforcing it; but one permanent result of this incident

was that the Venetians, perceiving the smaller security

belonging to the islands nearer the mainland, of their own
choice made the Rialto the capital of their little State'
(Sio).

.^s a last illustration of the nature of the relations of

Venice to the North Italian plains we may refer to some

1 Ronianin, "Storia documenlata di Venezia," vol. i., pp. 107-8.
- Ibiil., pp. 270-1.
s *' Del Ccminercio dei Veneziani," p. 12.

* " De rebus bellicis Caroli Magni," L. iii., qucted by Romanln, as above.
130.

;abo
, pp. 144-9.
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of the points mentioned in a celebrated and often quoted
address delivered to the principal senators of Venice by
the Doge Mocenigo just before his death {1423), at the
time at which Venetian trade was at the very height of its

prosperity. At that time Venice was in possession of a
considerable tract of adjacent territory on the mainland,
and there was a parly favourable to further action on the
part of Venice against the growing power of .Milan. The
aged and sagacious Doge feared that this party was going
to gain the upper hand and elect as his successor
Francesco Foscari, who, he thought, would involve them
in dangerous and disastrous as well as useless enterprises.
The immediate occasion of the conflict of views in the
Venetian Senate was a request of the Florentines for sup-
port against alleged designs of the Duke of Milan.
Mocenigo, however, not only warned the senators in the
most earnest and urgent language against Foscari person-
ally, but also advised them against the particular enter-
prise, maintaining that it was of no consequence even if

the Duke of Milan made himself master of Florence, since
the artisans of Milan would continue to send their manu-
factures to Venice, and the Venetians would be enriched
to the loss of the Florentines. He then went on to give
particulars of the trade of Venice at that time, dwelling
specially on the value of that with Lombardy. To
Lombardy alone, it appears, Venice sold every year cloths
to the value of 400,000 ducats, tele (? linens) to the value
of 10,000 ducats : wools of France and Spain to the value
of 240,000 duc:its, cotton to the value of 250,000 ducats,
wine to the value of 30,000 ducats, cloth of gold and silk

to the value of 250,000 ducats, soap to the same value,
spices and sugar to the value of 539,000 ducats, dye-woods
to the value of 120,000 ducats, other articles 110,000
ducats : in all, goods to the value of more than 2,500,000
ducats, the profit amounting to quite half a million ducats.
With the exaggeration that comes natural to a lover of

his country .Mocenigo goes on to say rather grandiloquently
that to the Venetians alone land and sea were equally
open; to them only belonged the carriage of all riches,
they were the providers of the entire world.

All this trade, as well as that of Genoa and othe'
Italian ports wliich shared with others in the spice trade
must have had a remarkably fructifying effect in North
Italy generally. .Agriculture and manufactures would be
alike promolcd. and in consequence of that the growth
of population ; and wlien war, with its attendant scourges,
led to a diminution both of industry and population, this

commerce could not fail to assist in bringing about a
speedy recovery. It has already been hinted that in manu-
factures both Milan and Florence took a prominent place
in the time of iMocenigo. In truth, manufactures in both
cities are of much older date, and it may be interesting
to mention here that even in the thirteenth century English
wool was a commodity sufficiently valuable to bear thp
cost of transport to Florence. A letter has come down
to us,' dated London, January 6, 12S4, from the repre-
sentative of a Florentine house, giving particulars as to
purcha.scs that he had made, in many cases for several
years in advance, of all or a portion of the wool of manv
English monasteries from Netley and Titchfield, in Hants,
and Robertsbridgc, in Sussex, to Grimsby, in Lincoln-
shire, and Sawley, on the Ribble, in the county of York
(one of these monasteries, you may be interested to learn,
as near Leicester as Monks Kirby, about midway between
Rugby and Nuneaton) ; and from the work in which this
letter is published we also get particulars" as to the cost
of conveying wool from London by way of Libourne to
the Mediterranean port of Aigues Mortes in the same or

1 Published (176s') in a work having r-o authors name, hut staled in the
Kriti'h Museum Caialoeue 10 be by G. F. Pagnini della Ventura, and
bearing the title " Delia Decima e delle altre Cravezze della Moneta.
e della Mercatura de' Fiorentini fino al secolo XVI." the third v.ilume nf
which contains " I.a Praties della Mercatura " of Balducci Peeolotti
(ascribed to the first half of the fourteenth century), under whose name the
work is entered in the British Museum Cataloeue. The date of the letter
is given on p. 04 of vol. ii., and the letter itself on pp. 324-7 of the same
volume. For the identifiration of the names of monasteries in Iheir much
[•isKuised Itali.-in forms and spelling I am indebted to mv friend Mr. .A. B.
Hinds, M A., editor of the last issued volume of the "Calendar of Sta'e
Papers (Venice)." iVIosl of Them, however, are entered and identified in
the list eiven from Pegolotti on pp. 6!Q-4t of Cunningham's " Growth of
English Industry and Commerce, Early and Middle Ages," 4th edition-

: Ibht,
, pp. 261-3.



August 8, 1907] NA TURE 567

the following century. Florence, indeed, depended on
England, Spain, and Portugal for wools of fine quality,

its own and other wools of Italy being of very inferior

value, so that when four bales of English wool were
worth in Florence 240 gold tlorins the same quantity of

wool of Garfagna dell' Aquila was worth only 40 florins.'

The author of this work adds that he has found no
indication of the prices of the wools of Spain and Portugal
in Florence. Besides manufacturing cloths from the raw
material " Florence carried on a large trade in dressing
and finishing woollens manufactured in Flanders and
Brabant, and brought to Florence either by way of Paris
and the Saone-Rhone valley or by way of Germany and
across the Alps. In the time of Mocenigo many of these

products of Florentine industry came to Venice for export.

In the address already referred to Florence is said to have
sent to Venice every year 16,000 pieces of cloth, which
were sold to Aquila, Sicily, Syria, Candia, the Morea,
and Istria.

It will be noticed that in the address above quoted
Mocenigo lays no special stress on the spice trade, but
there is not the slightest doubt that spices were amongst
the most important commodities with which the Venetians
provided a large part of the western world. Just as
nowadays the large trade of Britain in bulky goods makes
of this country a great entrepot for the more valuable and
less bulky, so in Venetian times the exceptionally large

population behind Venice receiving and supplying the bulky
goods thus fed the shipping which brought to Venice a
much larger proportion of the more valuable goods of the

East than was brought to other ports. But there is

plenty of direct evidence of the importance of Indian trade
to Italy in the Middle Ages. It is to be remembered that

of necessity this trade enriched other countries before it

reached V'enice, and in proof of its importance in the

Mediterranean generally one may call attention to the
investigations of the Venetian Marin Sanuto Torcello about
the end of the thirteenth century, who, we are told, saw
with indignation that the defeats of the Christians in

Palestine were specially due to the power of the Soldans
of Egypt, and perceiving that their great power derived
its nourishment from the commerce with the Indies, based
on that observation the projects which he urged on
Christendom for the overthrow of that power. It is

further significant that a sea way to India should have
been sought by Genoese as early as 1291," and even more
significant that a century later Venice should have found
it worth while to maintain a consul in Siam.'

But the clearest evidence of the supreme importance of

the Indian trade to the Italian cities is to be found in

the results of the discovery which finally diverted from
Venice and the Mediterranean the great bulk of the Indian
trade until that trade had lost all the special significance

which it had retained for thousands of years. It need
hardly be said that I refer to the discovery of the sea

way to India by the Portuguese in 1407-9. Of the feel-

ing aroused in V'enice by this discovery Romanin has re-

produced,'' from the " Diarii " of Priuli, an interesting

contemporary record, written with reference to a despatch
to the Doge probably from Pietro Pasqualigo, a Venetian
envoy at Lisbon at the time of the return of the second
Portuguese voyage to India under Cabral. The letter is

stated to have reached Venice on July 24, 1501. After
giving the letter, in which we are told, among other
things, how the Portuguese had charged their ships at

Cochin with spices at a price which the writer feared to

mention, Priuli adds :
" On the arrival of this news at

Venice all the city was deeply moved and remained
stupefied, and the wisest held it for the worst news that

could reach them. For, it being recognised that Venice
had risen to so high a degree of renown and wealth
solely by the commerce of the sea and by navigation, by
means of which every year a great quantity of spices was
brought thither, which foreigners then flocked together to

acquire, and that by their presence and the traffic they
obtained immense advantages, now by this new voyage the

1 Il,:,l . vol. ii., p. OS.
_

- See the account of this attempt and its results so far as they are known
In G. H. Perl7, " Der alteste Versuch zur Entdeckung des Seeweges nach
O-tindifn (Berlin, iSsq).

3 Rom.anin, as ahove, vol. iii.. p. 335, note (5).
'^ As above, vol. iv., p. 461.
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spices would be brought from the Indies to Lisbon, where
Hungarians, Germans, Flemings, and French ' would seek
to acquire them, being able to get them there cheaply ;

and that because the spices that came to Venice passed
through the whole of Syria and the countries of the Soldan,
paying in every place exorbitant duties, so that at their

arrival at Venice they were so weighted that what at

first was of the value of a single ducat was raised in the
end to sixty and even a hundred ducats ; from which
vexations, the voyage by sea being exempt, it resulted
that Portugal could give them at a much lower price."
So said the wisest, but it is interesting also to note what
was said by the less wise. Priuli goes on :

" And while
the wisest saw that, others refused to believe the story
[these, I presume, were the least wise], and others again
said that the King of Portugal would not be able to con-
tinue this navigation to Calicut, since of thirteen caravels
only si.x had returned safe, the loss would be greater than
the advantage, and that it would not be so easy to find

men who would consent to risk their lives in so long and
perilous a navigation ; that the Sultan of Alexandria,
seeing the loss of so fine a profit as that obtained by the
passage of the spices through his lands, would see to

that."

But in this case it happened that the wisest were right.

The effects of this discovery were not long in making
themselves felt in the notable diminution in the sales of

spices at Venice. Under the date February, 1504, Priuli

enters in his diary, " The galleys of .Alexandria have
entered into harbour empty: a thing never before seen."
In the following month the same thing happened in the
case of the galleys from Beirut.^ Under August, 1506, it

is stated that the Germans at the fair of tJie preceding
month had bought very little. Various remedies for these
evils were thought of, and among these it is interesting

to note that in 1504 the Council of Ten seriously dis-

cussed a proposal to empower an envoy to the Sultan of

F.gypt to come to an agreement with him, if possible, for

the cutting of a canal through the Isthmus of Suez.' But
the proposal was not adopted. Other efforts to avert the

results of the great achievement of the Portuguese wore
vain. Other disasters befell the republic about the same
time. Not only was commerce taking another direction,

but, says Romanin, " the wars of Italy were emptying
the treasury, the Turkish power was despoiling the re-

public step by step of its possessions beyond the sea, and
Venice was beginning to descend that incline which was
to reduce it to a subordinate position among the powers
of Europe."* North Italy generally suffered at the same
time. The withdrawal of the greater part of the spice

trade, by diminishing the growth of wealth among the

inhabitants, made that part of the world a less important
market for manufactured goods. Countries outside of

Italy, where rival manufactures had already started, were
increasing their wealth more rapidly, and thus imparting
an increasing stimulus to their manufactures, and these

increased while those of Italy declined. In 1338 the

number of woollen factories in Florence is given at 200,

making in all 70,000 to 80,000 pieces of cloth in the year
;

in 1472 the number of shops or factories had risen to

270, but no estimate is given of the quantity of the pro-
duct; in 1529, however, the number of shops is said to

have sunk to 150, and the quantity of cloth manufactured
to 23,000 pieces per annum, and in the time of the editor

of Balducci Pegolotti the quantity was only about 3000
pieces annually.*

Before going further, however, there is one point in

the comments on the discovery of the sea way to India
quoted above from the " Diarii " of Priuli which calls

for notice. Hungarians, Germans, Flemings, and French,
he observes, will in future go to Lisbon to get the spices

of India more cheaply than at Venice. This remark
illustrates the difficulty of shifting the geographical point

of view according to circumstances, a difficulty of which
at all times abundant illustrations can be offered. The

1 We muiit recognise, wiih due humility, that the English are of little

account in Venetian eyes in 1 toi.

- G. Goen, " Le Orandi Strade del Commercio Internazionale proposte
fino dal Sec. XVI " (Leghorn, 1888), p. 71.

^ Coen, as ahovCj pp. 82-3.
^ .'^s above, vol. iv., p. 466.
5 " Delia Decima," as above, vol. ii., pp. 64, 105.
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purchasers of spices who come first into the mind of

Priuli are Hungarians and Germans. It was inevitable

that they should be among the leading customers of

Venice. The Hungarians were supplied from the

Dalmatian ports which belonged to Venice. The Germans
came by way of the Rhine and the Elbe, and then across
the Alps, to get supplies for central, north-western, and
northern Europe. But it was neither Hungarians nor
Germans who came in greatest numbers to Lisbon to buy
the spices which Portuguese ships brought from the East.

In any case Lisbon had no advantages like those of Venice
for supplying by land a large and rich population
immediately behind it. The valley of the Tagus was small
and poor, and had not the capacity for expansion in

wealth and population which the Lombard plains had when
the commerce of Venice began to grow. The bulk of the
spices brought to Lisbon had therefore to reach their final

markets by routes that did not pass through Lisbon into

the interior. To supply the most important of those
markets it was the Dutch, the people who held " the
keys of trade " for the important valleys of the Rhine,
Meuse, and Scheldt, who came to Lisbon in greatest
numbers to buy spices of the Portuguese. And here it

has to be added that, in spite of the discovery of the sea
way to India, the Venetians continued to retain great
advantages in the spice trade with Hungary and parts of
Germany, as well as, of course, the northern plains of
Italy. Things did not remain always as bad as recorded
in the years 1504 and 1506. The Portuguese, while main-
taining successfully for a hundred years the monopoly of
the trade in spices at the place of origin in the East,
found their advantage in dividing the trade with Europe
between the sea way and the Persian Gulf route, of
which latter route they held the key since the final capture
of Ormuz in 1515. The trade bv way of the Tigris
through Baghdad (the so-called Babylon of those days)
and the Euphrates to the old Phoenician seaboard v^as
again revived, and was maintained as long as Portugal
hold command of the trade. It was by this route that
the first English commercial expedition to India, that of
Newberie, Leedcs, Story, and Fitch, went out in 1583, and
by which Ralph Fitch, the sole survivor of that expedi-
tion, returned in 1591. By this route Venice got back
some of her spice trade ; not perhaps with the same profit
to herself as formerly, but still a trade of no slight
importance not only to Venice, but also to Augsburg,
Nuremberg, and some of the other cities of South
Germany.
But beyond doubt the bulk of the trade was now carried

on by the sea route, and we are therebv enabled to get
a better idea both of the amount and the nature of the
trade. On both points we get information from the
" Narrative " of the above-named Ralph Fitch, who tells
us that " the Fleete which commcth every veere from
Portugal, which be foure, five, or sixe great shippcs,
commeth first hither [to Goa]. And thev come for the
most part in September, and remaine there fortie or fiftie

dayes
; and then go to Cochin, where they lade their

Pepper for Portugall.'" Now in 1583 a ship of 500 tons
would certainly be called a great ship. In 1572 the largest
vessel sailing from the porf of London was' of 240 tons,=
and the largest of the first fleet of the East India Com-
pany was one of 600 tons. I could give more definite
information as to the capacity of these 'fleets at that time
if I knew exactly what a salma was, for in a report on
Portuguese trade sent to the Grand Duke Ferdinand I.

of Tuscany (1587-1608) we are told that the fleet con-
sisted of four or five carracks of the capacitv of 5000 or
(iooo salme.' But a salma is a term for which one some-
times gets a very indefinite meaning, at other times
definite but very diverse meanings, sometimes a weight
of 25 lb., which is obviously too little, and again a
weight of IOOO lb., which is probablv too much. The
large dictionary of Tommaseo gives this latter weight
with an example stating the capacity of a ship ; but if

'hat were the meaning then the carracks would be of a
burden of from 2250 to 2700 tons, a much heavier tonnage

1 Horton Ryley, " Ralph Fitch," p. 61.
- //)/(/.. p. 17.
> Angelo de Oub-rnati^. " Memoria IntA ,,._

Indie Oriental! d.-il secolo XIII a tutto il XVI," p. 149.'
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'iaggiatori Itali;

than is elsewhere indicated, so far as I am aware, for

vessels of the period. Probably 3000 tons would be the
outside limit of the aggregate cargoes annually brought,
to Portugal, for in any case much room in the ships was
required for the large crews of those days with their
armaments, for then the idea of carrying on commerce byj
sea without being in a position to defend your ship was
out of the question.

Of the commodities sent home from India, Fitch ^
mentions in this place only pepper, and the correspondence
of Albuquerque with the King of Portugal soon after the
discovery of the sea way to India clearly reveals how all-

important the pepper trade was ; but it may be worth
while to give the complete list of the commodities which
Ralph Fitch enumerates at the end of his " Narrative

"

as coming from India and the country further eastward.
The list is not a long one. It comprises pepper, ginger,
cloves, nutmegs and maces, camphora (" a precious thing
among the Indians . . . solde dearer then golde "),

lignum aloes, long pepper, muske, amber, rubies,
saphires, and spinels, diamants, pearles, spodium, and
many other kindcs of drugs from Cambaia.—all of them,
it will be observed, having the character of being of high
value in proportion to their bulk, so that a very great
value of such goods might be carried in ships of small
capacity.

Fitch does not tell us what was sent in return, but
information as to that is to be had from other sources
and presents one or two points of interest. In 1513
Albuquerque, after a long course of fighting, concluded a
peace with the Zamorin of Calicut, in which it was agreed,
among other things, that the Zamorin should supply the
Portuguese with all the " spices and drugs " his land pro-
duced, and that " coral, silk stuffs, quicksilver, vermilion,
copper, lead, salTron, alum, and all other merchandise
from Portugal " should be sold at Calicut as heretofore.'
Coral comes first in this enumeration. To us at the
present day this does not seem a very important article of
cominerce, but it was otherwise then. One Mafio di
Priuli, writing from India in 1537 to the Magnifico M.
Constantino di Priuli, says, " At a great fair which is

called that of Tremel I have seen buttons of coral sold
for their w-eight in silver."^ That is the point of view
of a European in India, but a native of the East Indies
in Europe at the same date would no doubt have spoken
with astonishment of the amount of silver that could be
got in Europe for a few grains of pepper. Our letter-

wr'ter says in his cheerful, hopeful, gossiping way, " The
gains of these parts are other than those of Damascus.
Aleppo, and .Alexandria : for if one does not gain cent,
per cent, from Portugal here, and from here back again,
one thinks that one gains nothing. .And three or four
years would be quite enough."' But, while he indicates
how these immense gains are made, he also indicates
clearly enough how they continue to be made—that is,

how they are so counterbalanced by losses that if these
great gains were not made on occasion commerce would
cease. It was all very well to exchange your coral for
spices, but the great matter was to get your coral out
and your spices home in safety. The writer of this letter

had entrusted to a friend who had left on a ship for
Ormuz jewels of the value of 4000 Venetian ducats, but
the jewels were lost. He believed that his friend was
murdered. " But such losses," he adds, " will occur."
.Another time he lost more than 6000 ducats gold in

Portuguese vessels going to Ormuz, and on another
occasion he suffered great loss when Pegu was sacked by
the King of Burma.
These notes may serve to illustrate the conditions of

trade in the glorious days for Portugal when fine fortunes
were heaped up in Lisbon through trade, but the great
bulk of humanity got very little at least directly through
that trade ; but we have not exhausted the interest con-
nected with the nature of the outgoing commodities for

India, and to that it will be well to return. Another of
the stipulations of the treaty of 15 13 above referred to

was that while duties were to be paid in coin " the
Portuguese were to pay for all the pepper and other

1 Danver':, " The Portiiguese in India." vol. i. , p. 283.
- P. ^4 of the letter referred to as published at Venice in 1824.
< IHd., p. =9.
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merchandise they miyhl purchase in kind," and, as the

peace led among other things to a dearth of prizes,

Albuquerque " was constrained to send an urgent request

home for large quantities of merchandise to be sent out
to make up for this deticiencw" ' How long this stipula-

tion remained in force I cannot say, but things were
certainly ditferent a hundred years later. In the report

to the Grand Duke of Florence above cited we are told

that what the Portuguese carry to India for exchange
|

is iibove all " silver in reals, and besides silver wine,
oil, and some other sort of merchandise, such as coral,

glass, and the like, of little importance"; and as to the

silver he adds that " the reals bring a gain of more than

50 per cent, as soon as they have reached India, for the

real of eight, which in Lisbon is worth 320 reis, in India
is sold and spent at the rate of 480 to 484 reis of that

monev, and with it one bu\s :dl sorts of spices and drugs
which are sold there, except pepper, which is the monopoly
of the King of Portugal and those to whom he gives a

lease of that trade." The importance of silver among the

outgoing commodities for India has continued from that
time down to the present day, latterly, however, in

diminishing proportion. I'"or ii long time after the date
at which we have now arrived it was as predominant as
a means of exchange with India as it was in the first

century of the Christian era, when the drain of silver

from the Roman Empire to the East was bewailed bv the

writers of that time. In the voyages of the English East
India Company of the four years 1620-3 inclusive the

value of the bullion (chiefly silver) sent out to India was
205,710/., as against only 58,801)/. worth of merchandise.

-

Now, what is the meaning of the change in the position

of silver in Indian trade which seems to have taken place

between 1513 and the end of the sixteenth century? No
doubt we may see there the result of another change in

geographical relations brought about by a discovery nearly

contemporaneous with that of the sea way to India

—

namely, that of the New World. The first result of that
discovery of importance to commerce was the pouring
into Europe of large quantities of the precious metals,

and the quantity was enormously enhanced after the silver

mines of Potosi, in Upper Peru (as it was then called),

were discovered in 1545. It was probably this discovery

that brought it about that of all commodities of such
small bulk in proportion to their value as to stand the

costs of transport to the East this was the one which
could be sent out for the most part with the greatest

advantage. And this discovery no doubt also helps to

explain why that of the sea way to India had so little

effect for a very long time in lowering the prices of spices

in Europe, why prices even rose. At the time of the

return of Vasco da Gama from the first voyage to India
the price of pepper at Lisbon is estimated by Danvers

'

to have been about 15. 5J. per lb., and we all know
that the immediate occasion of the foundation of the

English East India Company about a hundred years later

was that the Dutch suddenly raised the price of pepper
against the English from 3*. to bs. and Ss. per lb.

But the particular commodity which made up the prin-

cipal portion of the outward trade to India is, after all,

a matter of detail, though not unimportant detail. The
main point on which I want to insist is that, whatever
the commodities were, whether carried out or home, the

nature of the trade with the East was little if at all altered

by the discovery of the direct route to India by sea. The
trade still continued to be one concerned in a moderate
number of articles of small bulk but high value. It was
merely a change of route that the Portuguese effected,

and for more than a hundred years they remained in sole

command of this route. After that, however, they were
ousted from the greater part of this trade, and that the

more valuable part, chieflv by the Dutch, and from a
geographical point of view it is very interesting to note

how the Dutch did it. They did not trouble themselves
much about India proper. Thev left the Portuguese alone

at Goa, and from that port as a base allowed them to

Danv

sn'l

.. pp. 281, 28
fieiire^ from

Treatise on the Wealth, Povv
London, 181 s-

^ As abo\e, vol. i., p. 64.
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pick up as much trade as they could at Calicut and
Cochin, which, said Albuquerque, " were capable of

supplying the Portuguese fleets until the Day of Judg-
ment." But Malacca, on the straits of that name, gave
command of the route to the further East, whence came
in the end even larger quantities of pepper than could be
got from India, whence came too ginger, cloves, and nut-
megs, as well as the products of China. The importance
of this place Albuquerque had accordingly recognised, and
in 1511, the year after he took Goa, he took it also by
the right that always belongs to the lion as against the

jackal. This place was taken by the Dutch (1641), who
had previously established themselves on Java and the
Spice Islands, where they maintained an absolute
monopoly. Ceylon, again, was (and is) almost the only
place from which the true cinnamon was to be obtained,

so the Dutch took that island also from the Portuguese
(1656). As long as the Portuguese were the sole Euro-
peans in the East, Calicut and Cochin not merely furnished
the Portuguese with Indian wares, but were important
entrepots for the spices, perfumes, drugs, and jewels of

the Further East as well as of Chinese silks and porce-

lains ; but the trade in these commodities could be wholly
or largely diverted to places in the possession of the Dutch.
F'ven before the capture of Malacca and Ceylon a

Portuguese viceroy had reported (1638) that the Dutch had
a monopoly of trade from the Bay of Cochin China to the

point of Sunda.
But this change also was little more than a change of

route. The general character of the Eastern trade re-

mained the same. The English East India Company, the
operations of which, through the hostility of the Dutch,
came to be restricted to India proper, there founded a

trade that gave much more opportunity for expansion
under modern conditions than that of the Dutch, but for

a long time it retained the same character. All the com-
modities enumerated by Colquhoun as brought back by
the voyages of 1620-3 '" exchange for the bullion and
nierchandise sent out were pepper, cloves, mace, nutmegs,
Chinese and Persian raw silk, besides calicoes, the sole

manufactured article, and one of course that had relatively

a much higher value than now, when the direction of the

trade in that commodity is reversed.

A similar character for a long time belonged to the

trans-Atlantic trade, even though the costs of transport

in thai case were less, and favoured the development of

a trade in somewhat bulkier commodities. Furs from the

Far North, tobacco from V'irginia, sugar and fifterwards

coffee and cotton from the West Indies, were by far the

most prominent imports. It was the tobacco trade of Vir-

ginia that first enabled Glasgow, which at the time of the

union of the English and Scottish Parliaments was an
insignificant town with less than 13,000 inhabitants, to

convert itself into a seaport, and thus lay the foundations

of its subsequent prosperity. Now tobacco makes up less

than I per cent, of the value of the goods imported at

Glasgow, and, though that may be partly due to a diminu-
tion in the actual quantity of tobacco imported at Glasgow,
this result has chiefly been brought about by changes in

relative values. A hundred years ago the value of ih"

imports into Great Britain and Ireland from the British

West Indies w^as about one-fourth of the total value of th'

imports from all parts; now it is less than i per cent. c,f

that value.

What has brought about such changes, what makes the

essential difference between recent and all previous conv
m^erce, is the series of enormous improvements in the means
of communication which followed so closely on the inven-

tion of textile machinery and the improvement of the

steam-enfine in this country. These improvements have
had two important effects on commerce. First, they have
facilitated the maintenance of order and security both by
land and sea, and thus enormouslv reduced the risks i

'"

commerce. Secondly, thev have directly lowered the cost

of transport for different goods in different degrees. Bulky
goods of little value could now for the first time be profit-

ably conveyed many hundreds of miles by land to a sea-

port, and there load ever larger ships for distant shores,

thus opening up markets with vast undeveloped resources

in the heart of great continents. ."Mong with these bulkier

goods the more valuable goods are carried at a cost far
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below that of former times, so that for such commodities

as pepper the mere freight is ahnost a negligible item.

At the present day there can be no doubt that in point

of quanti'.y the spice trade is much larger than it ever

wa=i. If Venice could get the whole of that trade into her

hands, a rhing which she never had, notwithstanding the

patriotic boast of Doge Mocenigo, the trade would not

now bring her a tithe of the wealth which it brought in the

days of \\f-x grandeur. Much has been said of the sudden
" fall " uf th; Portuguese and Dutch in turn, and that

fall has often been explained by mistakes in method. " The
fall of the Dutch colonial empire resulted," says Sir William
Hunter, " from its short-sighted commercial policy. It was
deliberately based upon a monopoly of the trade in spices,

and remained from first to last destitute of sound economical
principles."' But one may well ask. Did the Dutch ever

fail in a manner for which they were in any way respon-

sible? It is true that the Dutch East India Company did

not supply as many people as they could with the spices

of which they held the monopoly. But that was not their

aim. It is true that they did not build up a great empire
like that of the English East India Company. But neither

was that their aim. Their aim was to declare dividends,

and dividends they declared. The profits of the company
down to 1720 averaged 20 per cent, per annum, never sink-
ing below 15 per cent., and sometimes rising to 50 per cent.

If spices ceased to enable them to declare such dividends
that was not their fault. It was James Watt, George
Stephenson, William Symington, and Robert Fulton, who,
without intending it, and without being able to foresee

what in this respect they were destined to do, sucked the
value out of pepper, and that in a manner which neither
the strength of armies nor the subtlety of statesmen could
have done anything to prevent.

Now the countries that offer the most attractive markets
for the greatest quantities of goods of all kinds are no
longer those which look to the spice trade or to trade in

any specially valuable commodities for their enrichment,
but those which abound in coal so placed as to develop a
great amount of manufacturing industry, an industry en-

gaged for the most part in working for the million, not
merely in producing the lu.xuries of the rich. The com-
modities of very small bulk in proportion to their value
now have a comparatively insignificant place in commerce.
The precious metals and precious stones still indeed retain
£i good deal of their former importance. But very few
vegetable or animal products can be put in the same cate-

gory. Rubber, indeed, may be reckoned as one, and very
handsome profits are reaped from .soEne rubber estates.

But everyone knows that such e.xceptional profits can be
reaped only for a short time. Of animal products orna-
mental feathers are the most valuable in proportion to their

bulk. Egrets' feathers, I believe, are seldom worth less

and often worth a good deal more than twice their weight
in gold, but ornamental feathers altogether make up less

than a third of i per cent, of the total value of British
imports.

Perhaps the greatest feature of modern commerce is the

unparalleled manner in which it has promoted the increase

of nooulation nearly all the world over. Rendcrma i'

possible for manufacturing and commercial peoples to depend
in a very large measure for their very means of subsist-

ence on supplies brought from the ends of the earth, it is

rapidly pushing the settlement of vacant land to the base
of the mountains and the edge of the desert. Fifteen years
ago Prof. Bryce said, " We may conjecture that within
the lifetime of persons now living the outflow from Eurone
to North America will have practically stopped."^ We
are at least nearing the time when the " new lands " of

this earth in the temperate zone will all have been allotted.

The results of such a check to expansion after a long
period of stimulation to expansion must be momentous,
but what the nature of these results will be I for one
confess that I am unable to foresee. I am, however, con-
vinced that, if we are to be enabled to make any probable
forecast as to the course of future development, one of
the most important aids to that result must consist in the
study of the relations of geography and history from the

1 " Imperial G»7clieer of India," 2nd ed., vol. vi., p. 162.
2 "The Mieraii.inso'the Races of Men considered Historically," in the

Scottish Gcogi-nphknl Magazine, 1892, p. 419.
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point of view which I have endeavoured to indicate. To
study these relations merely with reference to the imme-
diate causes and effects of wars and treaties gives little real

insight into the working of geographical influences in his-

tory. .As in ihe study of the human body medical men
have recognised the necessity of ascertaining with the aid

of the microscope the normal functions of the cells of

which the body is composed, the pathological states that

interfere with their normal working, and the effects on one
part of the body of minute disturbances of function in

another part, so in tracing the course of history it is

becoming more cmd more recognised that the minute
gradual silent changes must be inquired into and taken into

account, not merely in relation to the regions in which ihey

take place, but in relation, it may be, to regions far dis-

tant. Such studies, it is true, are not confined to the

geographer. In them, indeed, the geographer must seek

the aid of workers in other fields: but there can hardly be
a doubt that it must help greatly towards arriving at a

sound solution of the problems presented to keep steadily

before one the geographical point of view. The field for

such studies is of course immense, the material perhaps
not all that could be wished ; but 1 can imagine no task

more delightful for those who have the opportunity to

engage in it than that of seeking out and examining from
that point of view such material as actually exists.

I

KOTES.

The death is announced, at the age of fifty-one years, of

Prof. Emil Petersen, professor of chemistry in the Uni-

versity of Copenhagen. Prof. Petersen was a pupil of and

collaborator with Prof. Jorgensen, and was well known
for his researches in physical and analytical chemistry.

We regret to see by the Sn>n(i/ic American that Prof.

Angelo Heilprin died on July 17 at the age of fifty-four

years.

The sum of gooi. has been given by Mr. W. H. Crocker,

of San Francisco, to the University of California for the

purpose of defraying the e.\penses of an expedition to

observe the total solar eclipse of January 3 ne.xt, w^hich

will be visible on the Pacific coast.

The Board of Trade is about to constitute a special

temporary branch (under the direction of Colonel Sir

Herbert Jekyll, K.C.M.G.) for the purpose of dealing with

matters relating to London traffic so far as they come
within the scope of the Board.

Mr. H. C. Plummer, assistant in the Oxford University

Observatory, has been appointed to a fellowship at the

University of California in connection with the Lick

Observatory on Mount Hamilton.

In reply to a question put to him in the House of

Commons on Thursday last by Mr. McCrae, the member
for Edinburgh, East, as to whether he was in a position

to say if he was able to accede to the request of the

Scottish members of Parliament for a grant to the Scottish

Meteorological Society for the purpose of reopening and
maintaining the Ben Nevis observatories, the Chancellor

of the Exchequer said the only scheme which had up to

the present been placed before him was one under which

the whole cost of the re-equipment and maintenance of the

observatories would be thrown upon public funds, and to

this he did not fee! justified in assenting. He was, how-
ever, quite prepared to consider the question of renewing

the Government grant, which was for many years given

to these institutions through the Meteorological Council,

provided that an adequate contribution towards their re-

establishment and maintenance were forthcoming from

other sources.
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A PARTY of observers, consisung of Dr. T. A. Jaggar,

jun., head of the department of geology, Massachusetts

Institute of Technology; Dr. H. S. Eakle, University of

California ; Prof. H. V. Gummery, professor of mathe-

matics, Drexel Institute, Philadelphia, who will have

charge of the magnetic observations; Dr. \"an Dyke, who
will study the botany and entomology of the islands ; and

Prof. F. T. Colby, who will investigate the natural history

of the region, recently sailed from Seattle, Washington,

to study the geological formation of the Aleutian group of

islands and other scientific features of the archipelago.

The investigcTtors will, according to the Scienlific .-liHcnrnn,

pay particular attention to Perry Island, which suddenly

rose from the sea more than a year ago. The party will

begin working wcstvvard from Attu Island, and will devote

several mcnths to their researches.

Dr. Charcot has furnished the Geographical Journal

with further particulars of the plans for his new .Antarctic

expedition. The choice of the same field of exploration

as on the former expedition was made, after due consider-

ation of the plans of other expeditions now being organised

or projected, for the following reasons :—(i1 the import-

ance of gaining further knowledge of the almost unknown
Alexander I. Land ; (2) the possibility of the existence in

that region of an ice-barrier similar to that of Ross, over

the surface of which an advance could be made : (3) the

advantages of continuing the scientific work begun by the

former expedition, and utilising the experience gained bv

it : (4) the support to be expected from the Argentine

Republic in view of the excellent relations entered upon
on the former occasion. The building of a special ship

will, it is hoped, soon be begun. While large enough to

permit the carrying out of scientific work under suitable

conditions, the vessel will be small enough to enable it

to navigate in safety along the coasts and to seek shelter

in small coves. In addition to ordinary sledges, it is pro-

posed to take motor-sledges for possible use on the surface

of an ire barrier. Wandel Island is to be the final base of

operations, and from this the coast of Alexander I. Land
will be explored as far as possible, also the unknown
area, scientific work being at the same time carried on

at the base. During the second summer an attempt will

be made to navigate westward as far as possible in the

direction of King Edward VII. Land.

Information is given in the August number of the

Geographical Journal respecting a new scientific expedition

to the extreme south of South America which is being
organised by Mr. Carl Skottsberg, one of the members of

the recent Swedish Antarctic Expedition. The expedition,

which will leave Gottenberg next month, will consist of

Messrs. Skottsberg, P. Ouesnel, and T. Halle. It will not

sail in a ship of its own, but will make use of the ordinary

mail steamers and coasting vessels for transport to the

scene of operations, and will be equipped for botanical,

geological, zoological, and meteorological w-ork. Proceed-

ing via Buenos Aires and Montevideo to the Falklands, the

leader and Mr. Halle will there spend the summer of 1007-8

for the purpose of continuing the researches begun bv the

Swedish Antarctic Expedition, Quesnel meanwhile going

to Punta Arenas, where he hopes to make an excursion

to the Cerro Payne region. On re-uniting at Punta
.Arenas, the party will, if time permits, make an expedition

to the northwards along the Cordillera and lound Otway
and Skyring waters, before winter sets in. This will be
spent in the rainy region of the western channels, and in

the spring an attempt will be made to reach Lago Fagnano,
the party then moving its headquarters to the region of
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Beagle channel. It is proposed to conclude the summer's

work with a trip to Tekeenika Bay, returning to Swedea
in April or May, igog.

Mr. Charles Hawkslev has commemorated the

centenary of the birth of his late father by offering the

sum of looo/. to the council of the Institution of

Mechanical Engineers for the foundation of a scholarship

or premium. The ofTcr has been accepted by the institu-

tion, and the terms on which the gift is to be held are-

under consideration.

Two sums, each of 250!., have been received by the-

Institution of Mechanical Engineers from the Metropolitan

Water Board and the chairman of the Court of Arbitra-

tion (under the Metropolitan Water .Act, 1902), which the

donors desire to be used for some engineering purpose

connected with the institution. The council have invested

the amount—500Z.—in a trustee security, the income fronr

which they have decided, after consultation with Sir Edward
Fry, shall be offered biennially for a paper submitted in

accordance with prescribed conditions. It has been further

decided that the prize shall be known as the " Water
Arbitration Prize," and shall be offered for a paper on an

engineering subject to be announced by the council one

year before the time for sending in the papers. The prize,,

which will have a value of approximatelv 30!., will take

any form which the council may from time to time decide

upon, and will be accompanied by a certificate bearing

the seal of the institution. If, in the opinion of the

council, no paper of sufficient merit be received in reply

to any particular offer of the prize, the aiTiount available

for that award will be added to the capital of the fund..

The conditions for the first award, to be made in 1908,

are that :—(i) The award will be made to the author of

the selected paper dealing with the filtration and purifi-

cation of water for public supplv. (2) Members, associate

members, associates, and graduates of the institution may
compete. (3) Papers must be sent in to the secretary of

the Institution of Mechanical Engineers, and must reach

him not later than January 3, 1908. (4) Each paper must
be clearly written, or typewritten, on one side only of

foolscap paper, with a margin, and must be accompaniecl

by an outline or synopsis of its contents of not more than

six hundred words; any illustrations submitted with the

paper must be properly drawn to scale. (5) Papers sub-

mitted for competition will become the property of the

institution, and, at the discretion of the council, may be

either read and discussed at a general meeting or printed

in the Proceedings without having been so read and dis-

cussed. Each paper must consist of original matter

written by the competitor himself, and the council will

require a written statement to that effect. Any paper not

accepted for printing in the Proceedings will be returned

to the author. No paper which has been previously pubr

lished will be accepted for competition.

A special committee, with JI. V. V. Podvysotsk, director

of the Institute of Experimental Medicine, as president,.

has been appointed by the Medical Council of the Russian
Ministry of the Interior to study the question of establish-

ing a committee for the investigation of cancer.

According to the Lancet, the late Prof. Grancher, of

Paris, has left to the society founded by himself, the object

of which is the protection of children from tuberculosis, a
sum sufficient to provide an annual income of 20,000 francs.

Dr. Roux, director of the Pasteur Institute, has accepted

the position of president of the society.
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At thp first meuting of llie medical section of the Royal

Society of Medicine, which is to tal<e place on October 22,

Dr. Hector Mackenzie will open a discussion on the com-

plications and sequehc of pneumonia and the treatment of

pneumococcal infections by serum or vaccine. The section

is now fully constituted, and is open to receive papers

for reading and discussion during the winter session.

The fourteenth International Congress of Hygiene and

Demography will meet in Berlin from September 23 to

September 2q. A strong international committee has been

constituted for the organisation of the meeting, which

promises to be a very successful and interesting one. Of

the British section, Sir Shirley Murphy is the chairman,

Prof. Nutlall, F.R.S., and Mr. Paul Moline are the

secretaries, and Mr. Cutler is the treasurer. The congress

is divided into eight sections, and a number of interesting

subjects have been selected for discussion. Anyone

engaged scientifically or practically in hygiene or demo-

graphy is eligible as a member, the subscription being

il., which entitles him to a copy of the transactions.

Those not eligible for membership (e.g. the relatives of

members) will be admitted to the sectional meetings,

&:c., on payment of a subscription of los. Some of the

subjects selected for discussion are the aDtiology of

tuberculosis, pathogenic protozoa, alcoholism, care of

infants, overwork in schools, caisson disease, uniform

methods of testing disinfectants, preventive inoculation,

housing of the working classes, artificial ventilation, sleep-

ing sickness, and control of milk.

The eighth session of the .Australasian Medical Congress

is to take place in Melbourne in October of next year.

The president will be Prof. H. B. Allen, of the University

of Melbourne. The eleven sections into which the congress

is to be divided will be presided over respectively by Dr.

f'l. E. Rennie, medicine; Dr. B. Poulton, surgery; Mr.

E. T. Thring, obstetrics and gynaecology; Dr. J. T.

Wilson, anatoniv and physiology : Dr. F. Tidswell,

pathology ; Dr. J. M. Mason, public health and State

medicine; Dr. J. Lockhart Gibson, diseases of the eye,

ear, and throat ; Dr. F. Truby King, neurology and

psychiatry; Dr. A. Jefferis Turner, diseases of children;

Surgeon-General \V. D. C. Williams, naval and military

surgery and medicine ; Dr. W. McMurrav, skin diseases,

&c.

An electrical exhibition lasting a fortnight is to be held

in Montreal, commencing on September 2, and from

September 11 to 13 the Canadian Electrical Association

is also to meet in the same city, when the following

papers, among others, will be read :—How to increase the

load factor; some of the difficulties encountered in

operating alternating curi'ent systems ; new and old type

incandescent lamps ; the Nernst lamp ; and electric heating

and cooking appliances.

In the Scottish National Exhibition to be held in Edin-

burgh in 1908 there will be sections devoted to fine arts,

education and history, arts and crafts, mining, engineering

and metallurgy, transportation and motive power, ship-

building and waterways construction, chemistry and scien-

tific appliances, lighting, heating and ventilation, agri-

culture, horticulture and sylviculture, domestic economy,
sports and pastimes, botany and zoology, artisans' work,

women's section, urban and rural improvements.

A RECENTLY issued report from the British Consul at

Copenhagen states that the Danish Government has

allocated the sum of 4276?., to be used during the next
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three years, for the purpose of the extermination of rats,

on the understanding, however, that the sum of 1666/.

be expended over a like period by an organisation which

is in existence for the destruction of rats. It is stated

that a Danish patent rat destroyer has been invented,

which, when eaten by rats, causes disease of the bladder,

which kills them ; whereas it may be swallowed by human
beings, dogs, and poultry without danger.

Is connection with the international investigations of

the upper air, conducted from July 22 to 27. several kite

ascents have been made under the auspices of the Meteor-

ological Office. A number of registering balloons {)3a\\ons

sondes) have also been sent up, six at Manchester and

three at Ross (Herefordshire), for the joint committee of

the Royal Meteorological Society and the British .Associ-

ation ; six at Petersfield by Mr. C. J. P. Cave ; five at

Crinan and four at Pyrton Hill, Oxon, for the Meteor-

ological Office. The recording instruments for nearly all

the ascents have been supplied by the Meteorological Office.

Up to Monday, July 29, nine had been recovered, and one

has been reported since. One balloon sent up at Ross,

Herefordshire, on July 23, is reported to have reached

the height of probably 60,000 feet, or about eleven miles.

It is too early yet for any detailed results to be given.

As the annual presidential address to the Philosophical

.Society of Washington on December 8, 1906, Prof. C.

Abbe read a most interesting and instructive paper on the

progress of science as illustrated by the development of

meteorology. The author pointed out that while some
portions of this subject are already as exact as our know-
ledge of other sciences can make them, the path of pro-

gress is strewn with the wrecks of popular errors. Since

the establishment of the Meteorological Society of the

Palatinate at Mannheim in 1780, the advance made has

been entirely in the direction of the line of work that it

laid out, viz. to collect data from all parts of the globe

for the purpose of compiling synoptic daily weather maps
for the study of the atmosphere as a whole. At the present

time the investigation of the upper air is being made
throbghout the world, and each national weather bureau

is extending its field of observation horizontally, while each

is now alive to the fact that satisfactory advance in prac-

tical meteorology requires corresponding progress in our

knowledge of the sciences involved in the motions of the

atmosphere. Another step in advance is due to the in-

vestigation of the interaction of the continental and

oceanic hemispheres, to our knowledge of which subject

the researches of Sir Norman and Dr. Lockyer, among
others, have greatly contributed. This principle is already

recognised by the directors of the Indian Meteorological

Service in their forecasts of the approaching monsoons.

.At the annual meeting of the National Association of

Colliery Managers at Chesterfield on July 25, Mr. J. P.

Houfton delivered the presidential address. He dwelt

upon the increasing dilliculty and complexity of the

problems connected with mining as the shallower seams

were exhausted, and urged the necessity for the colliery

manager to be a man of scientific training and education.

He considered that it was of national importance that a

university of mining should be established in order to

furnish the colliery managers of the future with the

technical knowledge and scientific training required to

enable them to work the deeper coal seams.

For the summer meeting of the Institution of Mechanical

Engineers, which opened on July 30 at Aberdeen under

the presidency of Mr. T. Hurry Riches, an interesting
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programme of papers was arranged. Mr. William

Simpson's paper on granite quarrying in Aberdeenshire

was specially noteworthy in that it furnished information

on a subject regarding which the technical literature is

remarkably sparse. Nowhere in the whole of Great

Britain is there such a large exposure of granite as in

north-east Scotland, and the supply of granite of the

highest durability and beauty is practically inexhaustible.

The quarrying presents many features of difficulty. The

overburden is costly to remove, and the top rock un-

remunerative. As a rule the quality of the rock improves

with the depth, and there is a temptation to deepen with-

out a proportionate surface area. Where this has been

done the quarry has assumed the form of a conical pit

with a small floor, difficult and costly to work. Mr.

Herbert Bing submitted a paper on portable pneumatic

tools. Of recent years there has been great progress made
in these tools, and in the range of work to which they

are applicable. -At the present time they will be found

in use in practically all engineering works, shipyards, and

mines. Mr. C. E. Larard described an electrically con-

trolled single-lever testing machine at the Northampton

Polytechnic Institute, London. The machine constitutes

quite a new departure in many of its arrangements, and

has given very satisfactory results in testing, due primarily

to the good control over the rates of loading and strain-

ing. Papers were also contributed by Mr. J. M. Hender-

son, on cableways used on shipbuilding berths, and by

Mr. D. J. Macdonald, on jute preparing and spinning.

Tn October, 1905, a committee was appointed by the

council of the Royal Institute of British Architects to

draw up rules for guidance in the use of reinforced con-

crete. The report of this committee has recently been

published, and in the Engineer of July 26 the rules drawn

up are compared with the French Government instruc-

tions. In the more important matters there is uniformity

in treatment, and the rules proposed by the committee are

by no means revolutionary.

The fuels committee of the Motor Union of Great

Britain and Ireland has issued a valuable report on motor-

car fuels, of which a summary is published in the Engineer

of July 26. Readers of the report will find cause for a

despondent view of the petrol supply, and will probably

agree that a famine in petrol appears to be inevitable in

the near future, owing to the fact that the demand is

increasing at a rate much greater than the rate of increase

of the supply. In 1904 the consumption of petrol in the

United Kingdom was 12,000,000 gallons; in 1907 it had

risen to 27,000,000 gallons. In November, 1904, the trade

price was yd. per gallon ; in December, 1906, it was 13d.

Having recognised that the time is not far distant when
a substitute for petrol must be sought, the committee dis-

cusses in the report other possible fuels. The supply is

divided into two parts. The first includes all fuels limited

in quantity ; they are the spirits of a specific gravity

between petrol and paraffin, paraffin itself, coal dust, gas,

and benzol. The second group contains one item only

—

alcohol—and it is evident from the whole tone of the

report that the committee expects to find in denatured

vegetable spirits the fuel of the future.

An article on the natural regeneration of the " dhowra "

tree, Anogeissus latijolia, in the Panch Mahal division of

Bombay, is communicated by Mr. R. F. Pearson to the May
number of the Indian Forester. Owing to the occurrence

of a large number of trees of an even age, the author

was led to examine the conditions under which such
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extensive seedling growth was developed. Whilst the rain-

fall in the year of germination was distinctly favourable,

the opinion is expressed that, in addition, the seed must

have been unusually fertile. The fertility of seeds from

trees is a question deserving the attention of foresters.

Mr. Pearson attributes the fertility of the seed in this

instance to the stimulus or shock caused by the drought

of the previous year. A note on the Kashmir trout

fisheries refers to the attempts, finally successful, made
by Mr. F. Mitchell whereby the Harwan stream and the

Dhal Lake have been stocked with brown trout.

With reference to afforestation, in a paper printed in

the Transactions of the Royal Scottish Arboricultural

Society, vol. xx., part ii., Mr. A. C. Forbes discusses the

problem of planting up waste land, and places on record

certain data, obtained by the measurement of sample plots

of Scots pine, larch, and spruce on plantations in

Northumberland and Cumberland, showing an annual

increment varying from 50 cubic feet to 80 cubic feet per

acre. Figures are also presented, on the authority of

Lieut.-Colonel F. N. Innes, for plantations in Aberdeen-

shire. Other papers in the volume include a summary
of a paper by Mr. M. Henry on the interrelation between

forests and I'ainfall, arboricultural notes from Portuguese

East Africa contributed by Mr. J. A. Alexander, and an

account of the work at Eberswalde Forest Academy by

Mr. A. F. Wilson.

A DISSERTATION On the physiological significance of

caffein and theobromin, by Dr. Th. Weevers, is published

in Annales du Jardin botanique de Buitenzorg, ser. ii.,

vol. vi. These xanthin derivatives were found in all parts

except the roots of Thea assainica and Coffea arabica, but

only in the early vegetative stages of Coffea stenophylla

and Cola acuminata. From a comparison of the quanti-

ties obtained in young and maturing leaves, also in leaves

placed in air devoid of carbon dioxide, the author con-

cludes that these substances are formed as secondary pro-

ducts in the breaking down of proteins, and are sub-

sequently absorbed in protein synthesis ; in the seeds they

are plentiful, forming a nitrogenous reserve.

A BULLETIN, No. 187, issued by the United States Depart-

ment of .Agriculture, deals with the digestibility and

nutritive value of legumes, recording the results of experi-

ments conducted by Dr. C. E. Wait at the L'niversity of

Tennessee. Although these tend to prove that legumes are

not so thoroughlv digested as many other foods, the

author recommends their inclusion as a source of protein

in the diet, and directs attention to the value of cow-

peas, the product of Vigna Catiang.

We have received copies of two issues, No. 68, part i.,

and No. 69, of the Bulletin of the U.S. Bureau of

Entomology, the former, by Mr. Dudley Moulton, dealing

with the pear-thrips (Eutlirips pyri), while in the latter

Mr. F. M. Webster discusses the ravages of the chinch-

bug (Blissus leucoptcrus). The pear-thrips flourishes in the

districts around San Francisco Bay and the Sierra Nevada

foot-hills, but whether it is an indigenous species which

has become unusually numerous owing to the development

of orchards, or whether it is introduced, has not yet been

ascertained. In 1905, when this insect was exceedingly

numerous, the pear-crops were hopelessly blighted, but

how much of the injury was due to the thrips and how

much to wet weather is uncertain. Owing to the long

period spent by the thrips underground, remedial measures

are difficult to apply. Practically the whole of the eastern

half of the United States is infested by the chinch-bug,
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which is represented by a short-winged maritime phase

and a long-winged inland form. It is a migratory, two-

brooded species, which originally fed upon the native

grasses, but has now turned its attention to wheat and

other cereals. On reaching a suitable food-supply, the

insects congregate on the plants until these are literally

covered with individuals of various ages, ranging in colour

from the vermilion of the older larvae to the black and

white of the adults. When the plant is drained of its

juices, the larvje move on to the next one, the adults

alone making long migrations.

The .African honey-guides (Indicatoridie), which have

aiquircd parasitic habits parallel to those of cuckoos, are

wiser in (iieir generation than the latter, for (as we are

told by Mr. A. K. Haagner in the Journal of the South

African Ornithologists' Union for June) they are in the

habit of breaking the eggs of the birds they select as

foster-parents for their offspring. This is illustrated by a

plate in the same issue, where two of the fractured eggs

are shown. In some cases, however—probably when they

are attacked by the future foster-parents—they do not

succeed in breaking the rival eggs, in which cvejnt it is

probable that the strong hooks on the tip of the beak of

the young honey-guides come into play for the purpose of

aiding in the ejectment of the other occupants of the nest.

A nestling of one species of honey-guide is represented

in a second plate. It may be added that most of the

plates in this issue are lettered vol. iii., whereas the cover

is lettered second series, vol. i.. No. i. The idea of com-

mencing a second series with the third volume of this serial

thus seems to have been an afterthought—and a bv no
means happy one.

Slugs, according to Mr. B. B. Woodward's presidential

address to the Malacological Society for 1907, are more
specialised creatures than snails, for among molluscs of

all classes there appears to be a general tendency, more
especially in the carnivorous types, to discard the shell

as the result of the assumption of more active habits than
ordinary. Other instances of adaptive modifications in

the group are mentioned in the same address.

I.N Science Progress for July (ii., No. 5), Dr. Bashford
discusses the application of experiment to the study of

cancer, and summarises the results obtained by a study
of the development of transplanted cancer in mice.

We are asked by the author, Mr. .Arthur Trewby, to
state that the little volume entitled "Healthy Boyhood,"
which was reviewed in our issue of July 25, may be
obtained post free for js. 6d. from the author, Fenton
House, The Grove, Hampstead Heath, N.W.

OUR ASTRONOMICAL COLUMN.
ASTROdRAPIIIC C.AT.\LOC.rE WORK .AT TIIK PeRTH OBSERV-

ATORY (W.A.).—Mr. W. Ernest Cooke, Government
astronomer of Western .Australia, informs us that the
prospects for the astrographic catalogue work are not now
so hopeless as they appeared from the report referred to
in N.iTURE of May 23 (p. 89). He says that the present
Government recognises the importance of the work, and
a start has been lately made to measure the plate's. It
is feared, however, that the images will deteriorate before
the completion of the work. Upon comparing a plate
taken a fe\y years ago with a recent one of the same
region, the image of a ninth-magnitude star on the foriner
was found to be about equal to that of a 95 magnitude
on the latter. With reference to the 10,000 standard stars
which have to be observed bv means of the transit
circle, Mr. Cooke hopes to obtain good positions of all
these stars (three observations of each) in ten or twelve
years, and certain zones have been completed already.
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It is proposed to make this list of stars the standard work
at the Perth Observatory, observing and re-observing

exactly the same list, in order to obtain good determin-

ations of the position of each star every ten years or so.

D.\niel's Comet (i907d).—This comet is now approach-
ing the naked-eye stage, and may be found quite readily

with small opera glasses. On August 9 it will rise at

about i2h. 45m., .some 3I hours before the sun. On
.\uCust 14 the comet will be about 46' north of

y Geminorum. An observation made on .\ugust i showed
no indication of a tail, but the comet has a well-defined

nucleus.

Mars.—^Telegrams received from the Lowell expedition

to the Andes announce that on July 2 Mr. Slipher photo-
graphed several of the canals, and that on July 6 canals
were seen double and oases were photographed (Astrono-
mischc Nachrichtcn. No. 4193, p. 291, July 26).

In vol. xxvi., No. i (p. i, July), of the Astrophysical
Journal, Prof. Newcomb discusses the optical and psycho-
logical principles involved in the interpretation of the

so-called canals of Mars. From the optical point of view
he shows that in the best refracting telescopes the effects

of aberration, diffraction, and atmospheric softening will

materially increase the breadth of any linear marking. As
a rough estimate he submits that a perfectly black line

on Mars three miles in breadth might be visible if the
surface of the planet were perfectly uniform, but, as it is

not, the actual breadth would have to be increased to

eight or ten miles in order that the feature might be
differentiated from those surrounding it. Aberration, &-c.,

would spread a marking of this width for some twenty
miles on each side, so that the apparent breadth in the
telescope would be fifty miles or upward. Allowing this

width to each of the 400 canals mapped by Lowell, the
total area covered would be 33,000,000 square miles, the
actual surface of Mars extending over some 55,000,000
square miles. Although this large relative area does not
disprove the objective reality of the canal system, it shows
how wide the interpretation of the results must of necessity
be. when the whole network is crowded on to a disc only
20" in diameter. Concerning the interpretation of such
features by different observers. Prof. Newcomb gives some
illustrated results of a number of interesting experiments
he has carried out in this direction.

Some New Applications of the Spectroheliograph.—
Using a temporary spectroheliograph of 30 feet focal
length. Prof. Hale has obtained spectroheliograms with
the primary slit set on some of the dark lines which are
found strengthened in the sun-spot spectrum. The lines
employed in this preliminary work were those which
appear to be strengthened in the umbra and penumbra
and on the photosphere for some distance from the spots,
and the resulting photographs show the umbra and
penumbra much darker than they appear on plates taken
with the light of the continuous spectrum ; the diameter
of the spot also appears to be considerably Increased.
Lines weakened in sun-spots were also tried and gave
definite results, which are, however, less marked than in

the case of the strengthened lines. For work with the
numerous faint lines of the spot spectrum a large dis-

persion is absolutely essential, and a suitable instrument
is being constructed for use with the new vertical
telescope.

Prof. Hale has also obtained some spectroheliograms
for stereoscopic examination, which, when viewed with a
stereoscope, show the masses of flocculi standing boldly
above the general level of the hemisphere. A pair of
these, taken at an interval of 2h. 5m., are reproduced in

the Astrophysical Journal (vol. xxv., p. 314, June). It is

hoped that by examining such pairs of spectroheliograms
in the stereocomparator changes may be detected in the
appearance of the flocculi, &c., which might otherwise
escape detection.

The " .Anxl'ario " of the Rio de Janeiro Observ.atorv.
—The twenty-third annual publication of the Rio de
Janeiro Observatory, for 1007, which we have just re-

ceived, is very ;much like its predecessors, and contains
an exposition of various calendars, numerous tables and
data useful to astronomers, and a compilation of various
physical data which will be found of general use.

I
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PERSEWS—COMET DANIEL.
r\ N the night of August 4 several bright Perseids werf

observed, and this marked return of the shower at

^ci early a date presages a display exceeding the ordinary

richness this year. There is evidence that the shower is

pretty strong every ton years, for there were considerable

numbers of Perseids seen in 1877, 1SS7, and iSc.t. It will

be desirable to watch the phenomenon during its ensuing
apparition, with special regard to the fact alluded to, and
to ascertain the hourly number of Perseids visible through-
<iut the nights of Sunday and Monday, August 11 and 12.

The latter date will probably be found to represent the
time of maximum. St. Lawrence's Day, August 10, is no
longer contemporary with the Perseid display at its best.

The diurnal motion of the radiant, amounting to one
degree in a direction to E.N.E., was first definitely observed
by the writer in 1877 and announced in N.ature at the
time. Every year supplies fresh evidence of the displace-

ment and corroborates the facts described in Monthly
Notices, vol. Ixii., pp. 161-9.

Daniel's comet has been visible to the naked eye since

the first few days of July, and is now sufficiently con-
spicuous to arrest the immediate attention of anyone who
will look towards the eastern .sky before the morning
twilight becomes loo strong. On August 5, at 3 a.m.,
(he nucleus of the comet appeared like a blurred star of

2,\ magnitude, and the tail extended westwards over nearly
T,° . but it was difficult to assign limits, as it faded
craduallv awav into the tone of the skv. Ephcmcris bv
Dyheck'(/Isf. JVrtc/i., 4194):—

Bcriin Mean Midnight.

i<)07 R.A. Dec. Brightness,
h. in. s

Aug. 10 5 56 56 ...

,, 14 6 3S t ...

„ 18 776 ...

.. 22 7 30 2

. S "S 58 ...

. 8 37 12 ...

. 8 50 45 ...

,, 26

Sept. I

+ 17 23 ..
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Two research studentships in science of the value of
60/. and 4oi. respectively have been founded at University
College, London, by an anonymous donor ; they will be
awarded for the first time next session.

A MOVEMENT is on foot in Glasgow to recognise in a
suitable manner the scientific services of Prof. J. G.
-McKendrick, F.R.S., and a committee of former pupils
and friends has been formed to raise a memorial to the
late Prof. Pirie, Aberdeen.

Mr. VV. E. Curnock has been appointed head of the
department of mechanical engineering and building trades
at the Battersea Polytechnic. Mr. Curnock has for the
past three years been head of the engineering department
of the Technical College, Iluddersfield.

SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, July 29.—M. A. Chauveau in the
chair.—New contribution lo the sludy of the trypano-
somiasis of the Upper Niger : A. Lav'eran. An account
•of a new trypanosome to which the name T. soudaiieiise
hap been given. This parasite, .from a morphological
.point of view, resembles T. evaiisi, but differs from it in
its pathogenic action on animals, especially mice. Experi-
mental evidence is given that the trypanosome of Mai
de la Zousfana and El Dabab is probably T. soudanense.—The function of the spleen in trypanosomiasis : A.
Laveran and M. Thiroux. A criticism of a paper on
the same subject by MM. Rodet and Vallet. The latter
regard the spleen as possessing trypanolytic properties,
but this view is disputed by the authors of the present
note.—The early diagnosis of tuberculosis by the
ophthalmo-reaction with tuberculin : A. Calmette. This
reaction, as applied by the author, consists in the appli-
cation to the eye of a i per cent, solution of dry tuberculin
precipitated by alcohol. In healthy subjects no reaction
is produced, but in tuberculous subjects a characteristic
conjunctival redness is produced within twenty-four hours.
This reaction has been utilised in nearly a thousand cases
with very satisfactory results, and in many instances,
•especially of children, has revealed tuberculous lesions the
-presence of which had not been suspected.—Mr. E. C.
Pickering was elected a corrcspondant for the section of
astronomy, in the place of the late M. Rayet.—.A. point
in the theory of the sun of M. Julius : Henri Bourget.—Linear homogeneous representations of finite groups :

M. de Segruier.—Differential equations of the third order
with fixed critical points : M. Chaiy.—Differential equa-
tions of the third order the intr'gral of which is uniform :

Ren^ Garnier.—The representation of integral equations
of any degree: J. Massau.—The determination of the
altitude of the summit of .Aconcagua : Fr. Schrader.
The mean of two observations was 6953 metres. Full
details arc given of the method used.—lonisation bv
bubbling through liquids : L. Bloch. .\ question of
priority resarding a recent note by M. de Broglie.—The
compressibility of gases in the neighbourhood "of atmo-
spheric pressure : Daniel Berthelot. The variation of yi-j

with the pressure has been studied for carbon dioxide,
nitrous oxide, and sulphur dioxide for pressures between
0-25 and 2-0 atmospheres. fietween these limits of
pressure the variation of pv is not, as has been assumed
by M. Guye, a linear function of the pressure, but is a
linear function of the densitv.—Nitrate of silver : calori-
metry at high temperatures : 'M. Guinchant. The calori-
meter is isolated by a vacuum jacket, and heated electric-
ally. It has been applied to measure direcllv the latent
heats of fusion of tin, mercuric iodide, and silver nitrate.—Ortho- and pyro-arsenic acids : E. Baud. Pure pyro-
arsenic acid can be obtained by keeping .'\s„0..4H,0 over
strong sulphuric acid at a temperature of 15° C. to" 20° C.
From thermochemical experiments the author concludes
that orthoarsopic acid exists only in solution. The crystal*
which separate from this solution are the hydrate of
pyroarsenic acid.—The direct oxidation of phosphorus :

E. Jungfleisch. A detailed study of the combustion of
phosphorus In oxygen at low '

pressures, phosphorus
.inhydride being formed. Under special conditions as
snuch as o.s per cent, of the phosphorus can be converted
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into PjOj.—The properties and constitution of tantalum
steels : L^on Quillet. Four samples of steel were pre-
pared containing about 0-17 per cent, of carbon, 02 per
cent, of manganese, 02 per cent, of silica, and proportions
of tantalum varying from 009 per cent, to 1-05 per cent.
These steels were studied micrographically and as regards
their mechanical properties. Contrary to what has been
claimed for these steels, they show no property of any
importance.—Some derivatives of menthone : Evvind
Boedtker.—Two new glucosides, linarine and pecto-
linarine : T. Klobb. Thisc are obtained from the fiowcrs
and leaves of Linaria vulgaris.—^The production of high
temperatures in labnrniory researches ; Leon Guillet.
Reclamation of priority against M. Chabri^.

—

The mode
of distribution of the muscular glycogen in well fed and
in starved subjects. The influence of the seasons on the
proportion of glycogen in the muscles : F. Maignon.—
The relative toxicity of the salts of chromium, aluminium,
and magnesium ; comparison with the analogous properties
of the rare earths : Alexandre Hebert.—The Inllucnce of

acids on the action of laccase : Gabriel Bertrand.-—The
influence of manganese salts on alcoholic yeasts : E.
Kayser and H. Marchand.—The urinary chroniogen
resulting from the administration of indol-carboxylic acid :

Ch. Porcher and Ch. Hervieux.—The dwarf coffee
plant of Sassandra, Cofjea hitmilis : Aug. Chevalier.—
The buccal incubation in Ariiis fissiis : Jacques Pellegrin.
•

—

Coccus aiiowahis and thn disease causing the blueing of

champagnes : E. Manceau.—The pharmacodynamical
action of kolatine : J. Chevalier and A. Goris Some
ophthalmological experiments made with the aid of a
mercury vapour lamp : P. Fortin. Certain details of
structure very ditificidt to observe with ordinary light are
readily perceived by the light of a Cooper-Hewitt lamp.
This light is also very useful in the study of colour blind-
ness.—The discovery of the sulpho-gypsum formation in

the basin of Seybouse : J. Dareste de la Chavanne.—
The lishes of the family of Cichlidea: found in the Tertiary
strata at Guelma : H. E. Sauvage.
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CORSISH GEOLOGY.
I'hc Gcolugv of Falmouth and Truro, and of llic

Mining District of Camborne and Redruth. By

J. B. Hill and D. A. MacAlister, with Petrographical

Notes bv J. S. Flett. Memoirs of the Geological

Survey. Pp. x + 335; with 65 illustrations and 24

plates. (London : Wyman and Sons, Ltd., 1906.)

Price ~s. 6d.

OF the new series one-inch map of England and

Wales, few sheets are of greater interest than No.

352 (colour-printed, price is. 6d.), which represents that

portion of western Cornwall that contains the oldest

and richest mines in the county; and the value of the

map is greatly enhanced by the admirable explanatory

memoir, which contains a description of the older slaty

rocks, the granites, elvans, and greenstones of this

area, together with particulars of the metalliferous

veins, .\ttention is given to the genesis of the ores,

and to their mode of occurrence, to the methods of

dressing the tin ore, and to the mineral output. In

short, the description is much more detailed than is

usual in a Geological Survey sheet explanation.

The original geological survey was carried out by

De la Beche, whose results were published in 1839.

New editions of the maps were published in 1S66, with

additional lodes inserted by Sir Warington Smyth. A
comparison of the new map with the older one shows

that the additions that have been made are of great

importance. The area formerly represented as Devon-

ian has been subdivided into Lower Devonian and

three subdivisions, based on lithological characters,

designated by the terms Portscatho, Falmouth, and

Mvlor. These three subdivisions, together with the

\'eryan beds, formerly classed as Lower Silurian, are

shown to be Lower Pateozoic. The grits of Gram-
pound and Probus, representing the base of the

Devonian rocks, are taken as the equivalents of the

conglomerate on the Helford River (one-inch map,

359)-

The igneous rocks are divided by Mr. Hill into four

groups : (i) the greenstones, the oldest, which are epi-

diorites derived from dolerites and basalts ; (2) the

granite, the dominant representative, with which the

mineral products of the area are intimately associated

;

(3) the elvans, which represent the dyke phase of

granite, and were intruded after its consolidation ; and

(4) the mica traps, the age of which is uncertain.

Chapters are devoted to a description of the contact

metamorphism effected by the granite and of the

faults. The fractures are the product of the later Car-

boniferous period, and have a trend of about E.X.E.

Many of them occur in the mineral areas, where they

form the home of the lodes. They are traversed by a

second set of faults, of earl\- Tertiary age, which are

known to the miner as cross-courses. The Pliocene

deposits receive careful attention, the Polcrebo gravels

appearing to represent a patch of the Pliocene deposits

which formerly spread over the killas platform of this

area, and are represented at St. Erth, St. .Agnes, and
Crousa Downs in adjacent districts. With the ex-
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ception of these gravels, this area affords no evidence

of stratified deposits from the Palseozoic period until

the Pleistocene, which is represented by the raised

beaches underlying the Head, that is probably a

product of the Glacial age.

The second part of the work, which is written by
Mr. MacAlister, deals with the mining industry of the

district. Modern theories of the genesis of ore deposits

are applied to the Cornish tin and copper ores, and de-

tailed descriptions of the mines are given, illustrated by
more than fifty sketches. Statistics of production since

1845 are set forth in detail, and ten pages are devoted

to a description of the tin-ore dressing' processes

employed in the Camborne area. Products from the

various operations have been subjected to microscopic

e.Kamination, the results showing that grains of cassit-

erite which are less than the average size of the

grains in the concentrates tend to be lost in the tail-

ings of subsequent operations. The dressing oper-

ations are elucidated by means of excellent reproduc-

tions of photographs.

On the whole, the work is a very creditable produc-

tion. It forms an excellent introduction to the geology

of Cornwall; and it is satisfactory to note that the

price at which it is published is not such as to preclude

its use by students of economic geology.

MODERN INTRODUCTIONS TO PHYSICAL
THEORIES.

(i) Elcktromagnctische Schwingungcn und Wcllen.

By Dr. Josef Ritter von Geitler. Pp. viii+154.

(Brunswick : Fried. Vieweg und Sohn, 1905.)

Price 4.50 marks.

(2) Theorie der Elektridiat. By Dr. A. Foppl and

Dr. M. Abraham. Vol. i., pp. xviii-l-443; vol. ii.,

pp. x + 404. (Leipzig: B. G. Teubner, 1904 and

1905-)

(3) Leber den gcgen-Lvartigen Stand der Frage nacli

einer mechanischen Erkldrung der elektrischen

Erscheinungen. Bv Dr. Hans Witte. Pp. xii +
232. (Berlin : E. Ebering, 1906.) Price 7.50 marks.

(4) Die Fortschritte der hinetischen Gastheorie. By
Dr. G. Jager. Pp. 1x4-119. (Brunswick: F.

Vieweg' und Sohn, 1906.) Price 3.50 marks.

(5) .4)1 Elementary Treatise on Theoretical Mechanics.

'By J. H. Jeans, F.R.S. Pp. viii + 364. (Boston

and London : Ginn and Co., n.d.) Price 10.S. 6d.

A COMPARISON of text-books of the last year or

two with those published, say, a quarter of a

century ago affords a clear and definite measure of the

great changes which have occurred during the interval

in our commonly accepted physical theories. .\11 the

books now before us reflect these changes in a greater

or less degree, but we take Dr. von Geitler 's manual

as our first example because the author has closely

followed the historic order of development in leading

his readers from the simple early notions of action at

a distance to the modern theories of electrical oscilla-

tions and their applications to wireless telegraphy.

Starting with Newton's discovery of the law of

gravitation, the reader is led up to Faraday's re-

searches on the electromagnetic field, and he first

R
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learns the dependence of this field on the nature of

the medium fiHinfj it, and the interdependence of

electrostatic and magnetic phenomena. While the

author in his preface directs attention to the great

difficulty of treating the subject in a po])ular way,

it is noticeable that he has been remarkably suc-

cessful in overcoming this difficulty, and the liberal

use of diagrams illustrating lines of force, as shown
both from plotting and by experiment, does much to

impart a reality to the discussions. The second

section is devoted to Clerk Maxwell's electromagnetic

theory of light, and emphasis is rightly laid on the

discovery of the coincidence between the " v " of the

physicist and the velocity of light. The third section

deals with Hertz's classical experiments, culminating

in the realisation of electric waves; while the l.-ist

section is devoted to those further developments which

have established the identity in character of electric

and optical phenomena and have resulted in wire-

less telegraphy. This section includes the study of

polarisation, dispersion, optical resonance, and the

determination of wave-lengths. The author is very

clever in the way he keeps mathematical formulae in

the background, and at the same time leaves the

reader perfectly conscious of their existence.

Drs. Foppl and Abraham's two volumes deal with

the same phenomena treated from the point of view of

the advanced student of physics instead of that of the

popular reader. For this purpose the historic method

of our older books is now quite unsuitable, and we
are glad to see its place taken by a more powerful

method of treatment. The present writer has clear

reminiscences of the difficulties into which the text-

books in use in the 'eighties of last century led the

reader. \A'c were taught that quantities of electricitv

and quantities of magnetism acted on each other

according to the law of the inverse square, that the

units could be so chosen as to give unit force at

unit distance, and that the forces in every case were

derivable from a potential. We believed these state-

ments implicitly, and then we were introduced to

statements inconsistent with the first under " specific

inductive capacity," with the second under "electro-

static and electromagnetic units," and with the third

under "electromagnetic induction."

Dr. Abraham's readers start by equipping them-
selves much better with the analytical methods re-

quired for arriving at a clear conception of electro-

magnetic phenomena. The first section, extending

to 122 pages, written by Dr. A. Foppl, deals exclu-

sively with vector analysis and vector fields, and the

latter subject is introduced by means of hydro-

dynamical analogies. It may truly be said that if

the study of the dynamics of perfect fluids has not

led to many practical applications, it possesses great

educational value in affording a simple and intelligible

representation of the quantities and equations occur-

ring in electromagnetism. By the time the student

has grasped these introductory notions he is able

easily to follow the sections on electrostatics and
magnetostatics without falling into any misconcep-
tions regarding their limitations, and he can then

pass on directly to the study of electromagnetic induc-
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tion and electric waves. Especially careful is the

author in avoiding the old pitfalls in connection with

the " Dimensions of Units." His equations are all

written with the three constants, and he then shows
how the electrostatic, electromagnetic, and Gauss's

systems of units may be obtained by putting two but

of these three constants equal to unity. U'e should,

however, have liked to see the dimensions of the units

tabulated in terms of force (or perhaps energy),

length and time instead of mass, length and time.

The formuhe are then much simpler, and better

express the fact that electrical phenomena in general

manifest themselves to our senses by the forces they

produce on material bodies, though the existence of

these phenomena is independent cif the concept of

mass as commonly understood.

So much for the first volume, which, as the author

points out in his preface to the second volume, covers

what may be described as the " first floor " of modern
electrical theory. The second floor, which has now
been built up as a superstructure on the first, con-

sists of the modern electron theory discussed in this

second volume.

The first chapter deals with the definition of an

electron and its elementary properties, while the

second deals with radiation from electrons. In

chapter iii., which deals with the dynamics of a

system of electrons, certain assumptions have to be
made. In most cases Dr. .\braham follows LxDrentz's

theorv. In Ihe second section, in dealing with pon-

derable bodies in motion, comparisons are made
showing the differences in the results obtained by

Lorentz's and Hertz's assumptions.

In a book like the present, dealing with theories

about which differences of opinion exist, the list of

formulaj collected for reference at the end is particu-

larly useful, as it enables the reader to see at a glance

wliat hypotheses are made. While the book contains

an excellent exposition of the electron theory, based

on these hypotheses, we only have to turn to the table

at the end of Dr. Witte's book to find th it there are

twelve different concei.vable mechanical theories of

electric phenomena of which the great majority are

classed as recognised theories.

Of these theories, two are theories of action at a

distance, and the third is Newton's emission theory,

all of which are easily dismissed as insufficient to

account for known phenomena. The remaining

theories, which Dr. Witte describes as undulation

theories, and their classification is a simple matter

of permutations and combinations. W"e have two kinds

of energy of the ether, electrostatic and electro-

magnetic, which have to be potential or kinetic, or

partially potential and partially kinetic. These possi-

bilities lead to six different combinations or nine

different permutations. The cases where each part of

the energies is wholly kinetic or wholly potential lead

to three combinations, namely, Mie's group (both

energies potential). Lord Kelvin's (one potential and

one kinetic), and Hertz's (both energies kinetic). But

another totally independent line of classification is

also pointed out in the separation of theories of the

ether into atomic hypotheses and hypotheses of a con-



August 15, 1907] A'.^ rURE 379

tinuous medium, and this line of discussion brings us

very close to tiie electron theory. What the author

has reallv done is to apply the method of exhaustion

to mechanical theories of the electromagnetic medium,

and he finds that when atomic theories of the ether

are taken into account the number of possible hypo-

theses is very large. Perhaps, as the author points

out, no mechanical theory may be found to be capable

of e.xplaining satisfactorily all the phenomena of

nature. The subject-matter of the present book is

certainly only a very small fraction of all that might

be written on mechanical theories of the ether, and

probably no physicist would regard the arguments as

conclusive except so far as they show that certain

hypotheses are insufficient to account for the results

of experience. But at the same time, if the book does

nothing else, it shows that clearer and more definite

ideas of existing electromagnetic theories may be

obtained by an attempt to exhaust and classify the

different possibilities which present themselves.

It is in connection with irreversible phenomena that

mechanical theories present the greatest difficulties.

As a consequence, the kinetic theory of gases has not

received much attention from physicists very recently.

But Dr. Jager points out in the preface to his book

that meanwhile an atomic theory of electricity has

been built up, bringing us back to the fundamental

notions of the kinetic theory of gases. The present

book contains a good outline of those applications of

the kinetic theory which are most easily understood.

Under this heading we include the error law of distri-

bution with special reference to spherical molecules;

the virial theorem, a brief account of Boltzmann's

minimum theorem without examination of its diffi-

culties, and a discussion of applications to viscosity

and other convection phenomena. This book is a verv

good introduction to place in the hands of the student

of physics whose time is very limited, but he must

remember that there is a great deal more to be said

about the kinetic theory than meets the eye in these

pages.

Whether "Theoretical Mechanics" is properly de-

scribed as a branch of physics or of applied mathe-

matics is a matter of opinion. But the ever-increasing

part played by mechanical theories in the study of

physical phenomena is suflicient justification for Prof.

Jeans 's book. It is becoming every year more and

more difficult for the science student to keep pace

with the demands made on his time by modern de-

velopments of physics, and a book which starts with

the laws of motion and leads the reader up to

Lagrange's equations, all in the compass of a single

volume, is certain to prove a great boon to a large

class of students. In his preface Prof. Jeans dis-

cusses the reasons for carrying the subject so far

as the study of generalised coordinates, but in view

of the fact that Lagrange's equations are freely used

in treatises on electricity—for example, in discussing

the effects of mutual and self-induction in electric

circuits—no defence of their inclusion in the present

volume seems to be needed. In the chapter on motion

of rigid bodies we should like to have seen a little
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more about " uniplanar " motion. This would enable

the student to obtain a much more tangible and-

definite conception of the meaning of a moment of

inertia than is possible when he is rushed on at once

to Euler's equations. Moreover, the proof of

these equations is unnecessarily cumbersome and
difficult for the beginner, and space could easily

be saved by simplifying it. The equations of § 250
for moving axes, when generalised for any vector,

such as angular momentum, immediately lead to

Euler's equations. Instead of doing this. Prof.

Jeans gives what is nothing more than an alternative

proof of the vector differentiation formulae, as applied

to angular velocity in §252, and after all this trouble

the student has learnt nothing about the fundamental

principle involved in both applications.

Returning to the earlier chapters, Prof. Jeans makes
an attempt in chapter iii. to prove the parallelogram of

forces by the now usually discarded dynamical method.

He escapes the fallacies of the old books in connection

with the parallelogram of velocities, but is led into

the usual nor. seqiiilur in assuming that the accelera-

tion which the forces produce when acting simul-

taneously must be compounded of the accelerations

which they would produce if acting singly. In con-

nection with his proof of the property that any motion

of a rigid body is compounded of a motion of transla-

tion and one of rotation, he defines rotation as motion

with one point fixed; the subsequent paragraph,

headed " A.xis of Rotation," is so extraordinary that

it is best reproduced here in full. It runs as

follows :
—

" In a motion of rotation, let P be the point which
remains fixed. Take any plane A through P and let

B be the position of the plane A after the rotation has

occurred. These two planes both pass through P, and
must therefore intersect in some line PO passing
through P. This line is called the axis of rotation.

The rotation can be imagined as a turning about an
imaginary pivot running along the axis of rotation."

The absurdity of this statement is evident if we

suppose that the chosen plane A does not contain

the axis of rotation.

The book is freely illustrated by examples. Many
of these are very useful, but others are calculated to

inculcate very extraordinary ideas in the mind of the

reader. For example, on p. 68 we have an impossible

figure of a nut-cracker, neither the nut nor the cracker

being in equilibrium. The ladder in the next

example is free from this objection, but it contains a

superfluity of trigonometry which is hardly justified

by the preface. The question can be solved by

geometry with half the work. On p. 194 is given a

construction for placing a chute in such a position

that the time of sliding from a ship's side on to a pier

may be as short as possible. If any reader were to

put the matter to a practical test, he would certainly

not get the same result, even if he got the objects

to slide at all. The correct construction is obtained

bv placing the chute along a chord of a certain

circle touching the ship's side, but the tangent

to this circle at the point where it meets the pier
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should be inclined at the angle of friction to the

horizon instead of being horizontal.

Suppose next that the inquiring reader wishes

to put the examples on the motion of pulleys of given

mass on pp. 202, 203 to a practical test. He goes to

a scientific instrument maker, and orders some ex-

pensive pulleys. However well he oils their bearings

to make them smooth, it is pretty certain they will

never move with the accelerations given by Prof.

Jeans's formulre. The tensions of a string may be

equal on both sides of a pulley so long as that pulley

remains at rest, but so soon as it begins to rotate

differences of tension will be set up, and no amount
of lubrication applied to the bearings will affect the

result. Of course, if the inertia of the pulley is

small, the tension differences will also be small, but

the masses of the pulleys are " given " in the ques-

tions, and the proper lesson to be learnt is that a

solution of the problems which does not take account

of rotational as well as translational inertia is in-

correct.

There are several good features, however, which

well deserve mention. Among these are the treatment

of strings, including the early references to Hooke's

law, the example on p. 53, with its neat geometrical

solution, the example on p. 360, in which accelera-

tions in polar coordinates are deduced from La-

grange's equations, and finally the omission of all

references to poundals, slugs, and other abominations

of the same nature. It is a pity that some of the

examples involve the usual tedious and uninteresting

drudgery in the form of multiplication or division

by 2240 or 5280 or 1728 or 33,000, or another of the

same series of objectionable numbers. We do not

blame Prof. Jeans for following the common prac-

tice in this respect, as most of us find ourselves forced

to do the same, but surely the time has come w-hen

examples involving the metric system may figure more
freely than they do in treatises on theoretical

mechanics, especially when those treatises are particu-

larly adapted for students of physics. G. H. B.

THEORETICAL ELECTROCHEMISTRY.
The Electrolytic Dissociation Theory. By Prof. R.
Abegg ; translated by Dr. Carl L. von Ende. Pp.

ix+i8o. (New York: John Wiley and Sons;

London : Chapman and Hall, Ltd.) Price 55. 6d.

net.

Electrochemistry. Part L, Theoretical Electrochem-

istry and its Physico-ch.mical Foundations. By
Dr. Heinrich Danneel ; translated by Dr. Edmund
S. Merriam. Pp. vii + iSi. (New York: John
Wiley and Sons; London : Chapman and Hall, Ltd.)

Price 5s. 6d. net.

THE advent of the translation of these two little

books into English shows that the subject

of electrochemistry, or rather, we should say,

physical chemistry, with an electrochemical bias is

coming more and more to the front. But while we
have had of late a large number of books upon the

theoretical side of the subject, there is not very much
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literature dealing with the practice of electrochemistrv

and its applications to industrial problems.

Prof. Abegg's book is a translation of the author's
" Die Theorie der elektrolytischen Dissociation,"

which appeared in 1903 in the " Sammlung chem-
ischer und chemisch-technischer Vortrjige." Prof.

Abegg starts off in an elementary manner, and ex-

plains the dissociation theory so that the beginner may
understand the subject. On several occasions he uses

the term osmotic pressure, but throughout the

book he does not explain what osmotic pressure is or

how it is measured. Although the commencement of

the book is quite simple, it is not long before Prof.

Abegg revels in mathematics, which, combined with

the slavish style of the translation, makes the reading

rather uninteresting. The section upon equilibria

among several electrolytes is very long, and includes

subsections upon hydrolysis, avidity or affinity of

acids and bases for each other. The style of the book

may perhaps be shown by the following passage :

—

" Since in the case of equal concentration the ionic

concentrations of pure (unmixed) acids are to each
other as the roots of their dissociation constants, we
may with Arrhenius also express this equation thus,

that both acids divide themselves between the base in

the same ratio as their degrees of dissociation would
be, if each were present alone in the volume con-

sidered.''

•A section is also devoted to " non-aqueous solu-

tions," and in it the author explains some of the

difificulties which occur when one tries to bring the

behaviour of solvent and solute into line with a similar

substance dissolved in water; for example, the com-

plications arising by the phenomena of the association

of the non-ionised portion of the electrolyte. The book

is a useful review of the ionic theory written entirely

with the view of supporting the theory.

Dr. Danneel 's book, although it explains the ionic

theory in considerable detail, is an exposition of

general theoretical electrochemistry. The book begins

with an explanation of the terms work, current, and

voltage. The gas laws lead up to osmotic pressure,

which is fully and lucidly presented. The theory of

electrolytic dissociation and conductivity brings us up

to p. 114. The average student who is called upon to

study the ionic theory will obtain, we venture to think,

a better grip of the subject by a study of Danneel's

book than from that of Abegg. The latter book treats

the subject more fully, but Danneel's style is more in-

teresting, and he leaves none of the salient facts out.

Chapter v. treats of electromotive force and the

galvanic current, and chapter vi. of polarisation and

electrolysis. The last chapter, which is very short,

treats of the electron theory. W'e find it here stated

that " The electron acts chemically like an element.

It combines with other elements to form saturated com-

pounds, which are the ions "; thus

CI + = C10 = C1'.

It would have been of special interest had Dr. Danneel

enlarged upon this subject ; he has, however, just

given enough to make it suggestive.
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OUR BOOK SHELF.
Chrisliiian Hiivgciis, Traiii: De iis quae liquido

siipcnialaiil. Kfdii^'c par D. J. Kortf wfi,'. Pp.

lxxxiii + 210. (Extrait des Oeuvres completes de

Christiaan Huygens. Tome xi., n.d.)

This treatise of ;ibout a hundred uuarlo pages, printed

from a hitherto unpublished MS. of Huygens, forms

part of the eleventh volume of the collected edition of

his works which is now in progress. The accom-

plished editor, Prof. Korteweg, of .Amsterdam, who
has himself made valuable contributions to hydro-

dynamics and to mathematical history, has judged

wisely in issuing it separately, and so rendering it

accessible to a wider public.

The contents are certainly remarkable. Book i.

begins by deriving the .-Xrchimedean conditions of

equilibrium of Heating bodies from the principle that

the altitude of the centre of gravity of the whole

svstem composed of solid and fluid must be a »i/i!!-

nuim, and the same principle is then applied to the

question of stability for angular displacements. Owing
to the manner in which the problem is stated, stable

positions are alone the subject of investigation ; the

recognition of the fact that the conditions of equi-

librium arc equally satisfied by a stalionayy altitude ol

the centre of gravity, belongs to a later period. The
special cases of the paraboloid of revolution, and the

cone, floating with the axis vertical, are treated in

some detail.

In Book ii. we find a somewhat elaborate, but not

quite complete, treatment of the problem of the

stability in difi'erent positions of a floating log of

rectangular section ; but the method followed is

different, and is more closely related to .\rchimedean

principles. Book iii. deals, on similar lines, with the

problem of the floating cylinder.

This brief recital will show how great is the histor-

ical interest attaching to this tract. The interest is

increased when we are told that it was a youthful

es.say, which the author himself condemned ;is frag-

mentary and incomplete. .\ note appended to the

MS. reads :
" Haec de corporibus solidis in liquido

supernatantibus in prima adolcscentia scripsi, cum
nullum adhuc maioris moment! argumentum sese

obtulisset . . . E primis Theorematis quaedam retineri

possont, item de Cvlindris. Refiqua vulcano tradenda."

The student of mathematical history will be glad that

this elegant, and in some respects significant, essay

should have escaped the fate here threatened, and
will be grateful to the editor for having now placed

it bevond the reach of accident.

The volume, which is (by the way) most beautifully

jjrintod, contains a valuable introduction and com-
mentary bv Prof. Korteweg, who points out in detail

the relation of Huvgens's work to later developments
of the theory. It includes also reprints of other MS.
notes by Huygens on the same subject, with interest-

ing facsimile reproductions of the original diagrams.
H. L.

.1 Health Reader. By Dr. C. E. Shelly and E.

Stenhouse. Books i. and ii. Pp. vi -1-160 and
viii+iq6. (London : Macmillan and Co., Ltd., 1907.)

Price i.s'. and i.s". 4<f.

The great importance of imparting to children, while
at school, a knowledge of the broad principles of

healthy living is generally recognised ; and the past

few years have witnessed the outcome, in response to

a growing demand, of many handbooks upon ele-

mentary hygiene for school purposes. Some of these

have erred on the side of attempting to explain too

much, and the book, whether designed to meet the

needs of the school-teacher or of the scholar, has
dealt with non-essentials in an unnecessarily technical

manner.
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These two small works, both of which are fully

illustrated, have been compiled with great discretion,

for the sutjject-matter is that which every child should

know, and it is treated in such a manner that the

child, while acquiring useful information, will be inter-

ested.

The earlier book is designed for use among chil-

dren of nine to ten years of age, and the later volume
for pupils of from ten to twelve years of age. A
noteworthy feature of both books is the omission of

all technical terms. For instance, the cranium and
sternum are called the brain-case and the breastbone,

and the red blood corpuscles of the blood are described

as " grains of red jelly "—" the oxygen-boats." An-
other noteworthy feature is the due appreciation shown
of the importance of presenting the subject-matter in

the simple manner which appeals to the child-reader.

Those who are unfamiliar with the difl'iculty of

appealing to the child of from ten to twelve yeai-s

with a subject such as hygiene may judge Book ii.

to be too elementary ; but others will not share that

view.

It is most desirable that a health reader, the infor-

mation of which can (where necessary) be supple-

mented or explained by occasional conversational

digressions, should be introduced into every school;

for it is doubtless the easiest and the most effective

way of teachin.g the subject. The works under review-

arc exceedingly well designed to serve this purpose.

I'ti'Ieiudns oder Kopernikiis? Eine .S7iirf/c iiber die

Beiueguiig der Erde utid iiber den Begrifj dcr

Bewegung. By Dr. Karl Neisser. Pp. vi+154.

(Leipzig: J. A.' Barth, 1907.) Price 3 marks.

The author of this little book aims at showing that

all motion is relative, and that the people who three

hundred years ago disputed as to whether the earth

moved round the sun or the sun round the earth were
all equally right, and were only fighting about words.

In the first chapter it is set forth with needless pro-

lixity how all apparent phenomena produced by the

motion of an observer will be the same if he is at

rest, and all the surrounding objects are in motion

with the same velocity in the opposite direction. The
author next deals with the system of Copernicus, and
points out how it could only claim to represent the

planetary motions in a somewhat simpler manner,

but that the relative positions of the earth and a

planet were exactly the same according to the old

and the new system. But everything was changed by

the discovery of the proper motions of the fixed stars,

which made it theoretically impossible to refer the

celestial motions to a fixed origin of coordinates, while

the sun's own motion through space shows that the

earth cannot describe a closed curve round it. As
regards the rotation of the earth, the author maintains

that the deviation of a falling body towards the east

and Foucault's pendulum do not absolutely prove

that it is the earth and not the whole rest of the

universe which is turning. Whether we say that the

earth or the heavens, or both, move is thus a mere
matter of taste depending on the point of view ; and
the two first laws of motion are incapable of proof,

since there is no such thing anywhere as motion in a

straight line.

The most unsatisfactory part of the author's reason-

ing is the way in which he lightly skims over the

aberration of light in a footnote only. One might
grant him that everything else he brings forward is

conceivable, but the human mind is hardly capable

of imagining that all stars might move in the course

of a year in circles, the planes of which are parallel

to each other. If aberration is not an absolute proof

of the earth's annual motion, we may give up the

hope of proving anything.



382 NA TURE [August 15, 1907

LETTERS TO THE EDITOR.
[The Editor docs tiot 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.]

British Association; Section A.

As an old member interested in the welfare of

Section A, and appreciative of the useful work it has

long done in bringing physicists and mathematicians of

various I-iinds together, I w'ant to suggest that the com-
paratively recent practice of crowding all its multifarious

work on' to a few days, and getting through it by sitting

in duplicate and by hurry, is unsatisfactory. This sugges-

tion is not intended as a complaint, but as a warning that

such a method of dealing with Section A must sooner or

later result in its disintegration into two or more sections.

So long as it keeps together—and it is much to be

desired that it should keep together, so that workers in

different fields may hear something of each other's results

—it is necessary that it should take all the time allowed

to it, and sit as a rule both on Saturday and on Wednes-
day. The Saturday meeting is especially important. In

ithe old days the mathematicians frequently had an excel-

lent opportunity on that day, of which they took full

advantage. So also the final meeting on Wednesday, for

some of the papers on minor experimental points, and for

such as had been postponed from other days, has also

been often quite interesting.

If Saturday is not utilised, some of the senior members
are apt to leave at the week end, and the discussions on
future days then lack some of their interest and importance.

The only reason for not meeting on Saturday is on account

of excursions. It is to be hoped that excursions will not be

allowed to ruin the meeting. Saturday excursions are an
innovation : they began as visits to works and the like,

in the immediate neighbourhood, on the afternoon ; and the

full-day excursions were kept for the second Thursday.
An attempt was made to diminish the excursions by

abolishing the second Thursday, with the unfortunate result

that excursions have now encroached on and consumed
the Saturday—which is much worse. There are sections

perhaps, such as C, and no doubt others, of which
excursions are an important feature ; but it is not so

with A. Let me urge the officers of that section to return

to the older practice, and to aim at taking meteorology on
Monday, general physics and astronomy on Thursday and
Monday, pure physics on Friday and Tuesday, pure mathe-
matics on Saturday, and an overflow, together with experi-

mental papers, on Wednesday. Then allied sections, such
as B and G, can take papers of more interest to physicists

on the Monday, as indeed used to be, and perhaps is, their

custom ; and Section L might perhaps then assist Section A
with some of the interesting and important papers on
details connected with teaching.

Arjother minor matter is to express my belief that

sectional committee meetings would be more convenient,

and likely to be better attended, in the afternoon than

in the early morning. But on that there may easily be

differences of opinion. Oliver Lodge.

Fecundity of the Leopard Moth.
A SPECIMEN of the above {Zeuzera acsculi) was sent to

me by post in a tin box a few days ago from Felixstowe.

The moth was dead when it reached me, but had laid eggs
in the box. As there seemed to be such a large number
I had the curiosity to have the eggs counted, and it was
found that there were 725. It is, of course, impossible

to say whether this represents the whole family or

whether she may have laid some eggs previous to capture.

The relative fecundity of different species of insects in

relation to their life-habits is an interesting subject from
the selectionist's point of view. The caterpillar of this

moth is a wood borer, and the conditions for favourable
nutrition may be difficult to find, so that a high fecundity

has been developed in order to meet precarious conditions

of survival. Other wood borers seem also to lay large

numbers nf eggs, but I do not know w-hether the families
have ever been counted. .\s a contribution to the subject
this observation appeared worthy of record.

Nairn, N.B., .August 10. R. Meldola.
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THE .SECOND INTERNATIONAL CONGRESS
ON SCHOOL HYGIENE.

THE Second International Congress on School

Hygiene was opened on August 5, and closed

on August 10. The papers were mainly practical. At
the first congress (Nureinberg, 1904) there was a

distinctly greater proportion of research work ; but this

was due to the fact that the medical examination of

school children had been longer established in Ger-

manv, Au-tria, and other European countries than it

has been in England. Such scientific investigation as

the present congress has evoked is almost exclu-

sively directed towards justifying immediate adminis-

trative measures, or developing existing organisations.

For example, medical inspection has, in England and
Scotland, now all but become a widespread reality, and
the hygiene of >chool buildings and school work has

rapidly grown into a speciality. We here indicate the

main problems raised for discussion.

(i) Methods of Medical luspectioit.—The desirability

of medical inspection has been assumed at every sec-

tion. The chief concern is to what extent it shall

proceed. Dr. Mc'rv (Paris) maintained that the first

examination on entry to school should include (a) an
anthropometric record of weight, height, chest

measure, dyn;imometric observations ;
{b) physiological

record of the primary educational senses—eye and ear;

(c) a medical record of all the organs—throat, lym-
phatic system, skin, skeleton, lungs, heart, &c. He
insisted on the extreme value of minute thoracic

measurements, as shown by insurance results. Experi-

ment has shown that spirometry as a test of lung
conditions is not practicable with children. The minute
measurements required to establish the " thoracic

index " can be carried out only by skilled specialists.

The other papers on medical inspection recommend
onlv a medical examination, conducted strictly in rela-

tion to the school-work required. Accounts were given

of the methods of report and examination employed in

Sweden, Breslau, Wiesbaden, Leipzig, Nice, and other

places.

Dr. Clement Dukes (Rugby) gave the results of an
elaborate physical examination of 1000 boys of ages
thirteen to fifteen. The boys were taken as they

entered the public school. This paper is of great

practical value. It deals with boys whose home-
nurture was of the best possible. As tested by Dr.
Roberts's standard tables, 522 boys were above the

normal height ; 1 13 were average ; 365 below normal.
In weight, 472 were above normal; 57 average; 471
below normal. In chest measurement, 445 were above
normal; 132 average; 423 below, .\cquired deformi-
ties (such as spinal curvatures, pigeon-breast, bow-

legs, flat feet) were surprisingly numerous. E.g.
there were 52c) cases of knock-knee ; of lateral curvature

of spine, 445 ; of flat-feet, 329. There were 13 cases of

eustachian deafness ; ig of aural deafness. Hyper-
metropia, 40; myopia, 128; astigmatism (considerable),

27. Heart disease, 10. .-Mbuminuria, i.:;7. This is a

startling figure. As to puberty, 317 had attained the

state between thirteen and fifteen years ; in a few cases,

not until fifteen. This research is the most elaborate

vet published regarding English public school boys.

It has an important bearing on the question of en-

vironmental vcrsii.<; germinal deterioration.

(2) Effect of School nil Health.—Dr. Huttel (Prague)
records that the upper classes suffer more in nutrition

than the lower from bad teeth. Myopia is admitted
to be a result of school work. Girls suffer more than

bovs from spinal curvature. Nervous diseases, head-

aches, insomnia, night-terrors, are more frequent in

the higher classes.

Tuberculosis.—Dr. Oldwright (Toronto) deals with

the schoolroom as a factor in tuberculosis. As to
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teachers, he shows that, in the returns of six great

cities (Baltimore, District of Columbia, New York,
Brooklyn, Philadelphia, Boston), female teachers in

schools rank next to hig-he~t in order of mortality

from consumption, printers and pressmen being
highest. This is confirmed by other returns. The
ratio of consumption-deaths per looo deaths is found
uniformly higher among teachers (male and female)

than in all other occupations. Chalk dust is sug-
gested as one factor in causing this exceptional inci-

dence.
Dr. .\rthur Newsholme (Brighton) states, as the

result of a careful examination of 806 children (con-

ducted bv Dr. Lecky), and a comparative analysis of

other figures from Dundee, Dunfermline, and Edin-
burgh, that he is inclined " to think that there is not,

on the average, more than i in 300 children in schools

showing revealed or dingnosable pulmonary tubercu-

losis." But "latent tuberculosis" is considerable.

Naegeli " found in autopsies of children aged one to

five 17 per cent., and of children aged five to thirteen

that 33 per cent, had tuberculous lesions." But the

origin of the tuberculous infection is almost certainly

domestic, not scholastic ; though school conditions and
work may, and do, provoke latent tuberculosis into

activity.

Measles.-—The scientific grounds for school closure

in measles epidemics were discussed by Dr. Thomas
(London) on the basis of 5512 carefully investigated
cases. Measles tends to spread when a class accumu-
lates unprotected numbers to the extent of between
30 and 40 per cent., and when spread has begun it

extends until the proportion is reduced to between
15 and 20 per cent, unprotected. School closure to be
of any use must occur before the first " crop " falls.

This conclusion is confirmed by Dr. Davies (Wool-
wich).

Diphtheria.—Dr. Niven (Manchester) states, as the
result of numerous investigations, that the " year of

maximum incidence precedes the years of school life,"

and that the " great drop at age six " is probably due
to widespread establishment of immunity. The sani-

tary condition of the schools has probablv less to do
with outbreaks than the absence of playgrounds ; but
aggregation multiplies the chances of infection. The
" slight or latent " cases far outnumber the discover-
able cases. But many " latent " cases proceed so
slowly that an antitoxin is naturally produced, and
immunity thus established. In practice, it is well, as
Newsholme suggests, " to exclude diphtheria con-
valescents from .school for six weeks after discharge
from school and recovery at home." Diphtheria
" contacts " may, though not themselves showing any
marked symptom, spread the disease.

(3) .School-'u'ork and Healthy-mindedness.—Prof.

James Sully, from the standpoint of general psycho-
logy-, concludes that current educational ideals over-
emphasise Rousseau's half-truth that " education is

essentially a process of following nature, of observing,
understanding, and safeguarding a natural process of
development." Healthy-mindedness means vigorous
intellectual faculties strongly predisposed to exercise
their proper functions. But many facts show that
present-day school-work, by excess of book-learning
and neglect of the actualities of life, tends to reduce
mental vigour and to predispose the average person to

accept opinions without examination or test. But
there are signs that the schools are conscious of this.

Prof. Sully does not seem to allow sufficiently for the
large positive content of the reaction against books.
This positive content is more obvious in .American
methods than here. But all agree with him that
education ought to produce a " healthy, vigorous
attitude of mind."
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(4) Age for School .ittendance.—The science of the
English custom of sending to the day-school infants

of three to five was examined by Dr. Newsholme. His
main conclusion is against the custom, first, on the
practical ground that the danger of fatal infection is

vastly increased (though the facts are too few to be
conclusive); second, because there is no educational
advantage. On the opposite side, it was contended
that the school, if properly adapted as a plav-place, not
a work-place, fulfils the functions of the home by
giving scope and atmosphere for infantile play-energies
and dispositions, which are the biological prelude to

education proper. The problem is of profound import-
ance ; for it involves the whole theory of the creche,
the kindergarten, and the play-centre. But there is no
body of scientific evidence to make even a provisional
conclusion possible. It is certain, on the other hand,
that many schools as they exist are quite unfit for the
work of tending infants of three to five, and there is

no general " play-curriculum " adapted to their needs.
Biologically, it is a doubtful gain to leave the delicate

organism of three absolutely to the chance environ-
ment of " home " or street, where an ineradicable
bias to evil mental habits may readily be produced.
Scientifically, the problem remains for future con-
gresses.

A related topic is the vacation camp or holiday home.
Many practical descriptions were given, but no criti-

cised quantities. Captain Polvliet (.'\msterdam) de-
scribed in detail the practice of a holiday camp in

Holland, and the conditions of healthy freedom com-
bined with sport programmes seemed to be realised.

The results to health were undoubted.

(5) Physical Training.—The tendency of the prac-
tical educationist is rather to rest in " systems " of
muscular training than to make an effort to discover
fundamental principles. Such an effort, however, was
made by Dr. Hulbert (London), who showed how
intimately the voice is affected by the stiffness or
elasticity of the body, and so forms an indicator of
physical conditions. Position in voice-using must be
good, but absolutely free from rigidity. Control of
breathing must be acquired by cultivating elasticity

of the elastic parts of the chest. Respiration for voice-
production should depend on the essential muscles
of respiration, not on the external. When the right
quality of muscular movement and of muscle is secured
by training, good voice naturally results. The ordin-
ary " systems " fail in this, because they rely on
coarse muscular movements. For good tone, physical
training of the right kind is essential. There are three
main factors—position, control of breathing, and the
abdominal press.

Dr. Gulick (New York) described the place and
limitations of folk-dancing as an agency in physical
training. School gymnastics fail to establish habits
of exercise, especially in girls. Selected dances can
be adapted to the feminine physiological, psycho-
logical, social and aesthetic needs. Tliey involve large
masses of muscle, and can be carried on two or three
times as long as gymnastics without fatigue-^a fact
of cardinal importance. The instinct feelings are tied
up with the neuro-muscular system in a fundamental
way, and the dance evokes them in the individual.
But dancing fails to correct the faulty postures due to
school-desks. It is a useful adjunct to training, but
not alone adequate. But the interest excited has led
to its securing a high place in the New York elemen-
tary and high schools.

(6) School Work—Duration, Sequence of Lessons,
and Seasons.—Dr. Leo Burgerstein (Vienna) opened a
general discussion on this subject, commenting on the
practical difficulties of obtaining trustworthy measure-
ments of fatigue. But it is certain that work con-
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tinued in a state of fatigue is of no value for obtaining

skill. Lessons should never exceed forty-five minutes

in high schools, and for pupils under age of puberty.

The earlier lessons of the day should last longer than

the later. Six-year-old children should not be kept

sitting at work for more than half an hour without

exercise and rest. For infants and junior pupils,

writing should be interrupted every five or ten minutes

by change to a comfortable position. Rests should

never be used for the purpose of instruction or punish-

ment. T.essons requiring mental effort or memory
work should be taken early in the day. Lessons in

drawing or needlework should nut follow a lesson in

bodilv exercise. Two lessons requiring- mental concen-

tration or near-vision should not follow each other.

Season has an effect on quality and quantity of work,
school-work being harder in summer.

Prof. Chabot (Lyons) analysed carefully the same
problems. In the French elementary school, a lesson

does not last more than thirty or forty minutes, but

the day's session lasts about an hour and a half, the

only rest being change of subject. The official regu-

lations, however, permit a margin of variation, and
no lesson must' exceed an hour. .After discussing

fatigue and the details of typical time-tables, Prof.

Chabot suggests that from age seven to ten a lesson

should run from fifteen to thirty minutes; from age
ten to fourteen it should run from thirty to forty-five

minutes; after age fourteen, the lessons may last for

an hour or an hour and a half. The limit of daily

work should be six hours from age seven to twelve

;

seven hours from age twelve to fifteen ; eight hours
after fifteen. The rhythm of mental effort—invention

or assimilation, analysis or synthesis—depends more
on the consecutive masters than on the distribution of

subjects ; but abstract lessons should be followed by
concrete lessons and practical exercises. It is prefer-

able to have two or three classes in forenoon and two
in afternoon. There is a growing opinion in England
that afternoon work is worth little.

(7) School Suicides.—Prof. Chlopin (St. Petersburg)
gave a paper on suicide and attempted suicide among
pupils of Russian middle schools. He had investi-

gated 337 actual and 95 attempted cases. Among
school children, the suicide rate is three times higher
than among the general population. Shooting,
hanging, and poisoning are the leading methods.
The chief causes are mental and nervous derange-
ments.

Prof. Eulenberg (Berlin) gave similar facts from
Germany (as Prof. Gurlitz has already done in a book
recently published in criticism of German school

methods). He had traced during the last twelve

years 1152 cases of actual suicide among school

children. More than 50 per cent, of these were trace-

able to failure in examinations or overwork at

school.

(S) Economics of Neglected School Children.—Dr.
Cronin (New York) gave an estimate of the waste due
to diseases and defects of school children. In 1902
(New York) there were 24,000 exclusions, which, at

the known cost of 20 cents a day, represents a loss

of 4800 dollars in three months. In a school popu-
lation of 650,000, 30 per cent, were from one to two
years behind their proper class—a loss of about 40
dollars per child, if only one lost year be counted.
Thirty per cent, (or 195,000) lose one year in six—

a

loss of 1,666,666 dollars in each school year. Most of

the diseases were preventable, and it is economic
waste not to prevent them.

(9) Anthrnpomctrv in School. — Dr. Shrubsall
(London) sketched what the British .Association regard
as essential in school anthropometry—stature, weight,
hrir-coloration, iris colours, maximum length and
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breadth of head, chest in deep inspiration and expir-
ation, diameters of chest, breadth across shoulders and
trochanters, height of head. (The report of the

Physical Training Commission [Scotland] contained
all these and some other measurements of 1200 school
children.) The opinion is general that this work
should form a special investigation, and should not
be expected of the education authority at the ordinary
medical inspection. It certainly takes more time
than medical inspection ; but the data wanted are of

value for anthropology. No results were produced at

the congress. Mr. Gray gave details of a uniform
scheme of yearly measurements of school children as

a basis for estimating deterioration of the race.

Dr. Schuyten (.Antwerp) presented a summary of ten

years of research in the padological laboratories of

Antwerp. It is difficult to overestimate the value of

those researches. The chief general conclusions are,

(i) that the child, on entering the ordinary school,

undergoes physical and mental depression
; (2) that

growth in muscular power is not regular during the

school vear, there being a distinct depression in March
;

(3) that, as tested by the dynamometer, muscular
power varies with the season

; (4) that voluntary atten-

tion decreases from January to July, and increases

from October to December; (5) that fatigue increases

during the school year from one end to the other
without perceptible recovery of energy due to holidays

;

(6) that the validity of JEsthesiometric methods of

determining fatigue is now demonstrated (a view con-
tested by Dr. .Altschul, of Prague, who criticises Prof.

Griesbach's results, and maintains that his own are

conclusive against Griesbach's method). The methods
used by Dr. .Schuyten are ingenious. For instance, in

drawings of a " little man " on a uniform-sized white
surface by children of different ages, it was found
that there is a regular increase in the length and
breadth of the figure from 3J to 6 years of age. -At

age six, on entrance to school, there is roughly a

40 per cent, reduction in the dimensions, which again
increase with age. Schmidt Monnard noted actual

slackening in the child's own development at this

age.
rt is important to have some confirmation of Prof.

Griesbach's method of testing fatigue by the

ae'Sthesiometer. It has been subjected to much criti-

cism ; but its simplicity and ease of application are

strong inducements to further definitive experiment.
It is undoubtedly the simplest method yet suggested
for school children, and research will probably centre

round it for some time to come.

(10) Relations of Medicine and Paedagogy.—Prof.

Griesbach (Muelhausen), who first suggested an inter-

national congress on school hygiene, and, as president,

carried through the Nuremberg congress with un-
tiring energy, wound up the London congress with
an evening lecture on the " Relations between Medi-
cine and P^edagogv." He gave a really encyclopsedic

view of the whole vast subject, and his printed lecture

will remain one of the most important documents of

the movement. In a series of elaborate tables he

outlined the whole educational curriculum of elemen-
tary and higher schools in Germany, giving body to

his comments bv large masses of analysed observations

and records. His table on the relations between cir-

cumference of head and mental capacity is a striking

record of observations made by himself. The numbers
examined were not stated, but they were large enough
to justify averages. When the full lecture is pub-

lished, this table will deserve careful criticism. It

sustains the view that, on the average, the larger head
goes with the greater mental capacity. The lecture

was. in every respect, a worthy close to a great con-

g-ress.
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ELECTKICITY IN BULK.

OWEX'ER far we mav still be from a proper

understanding- of the actual nature of the

phenomena connected with the production of electrical

energy, the past twenty years has clearly shown that

in its' economic aspects ft follows certain well estab-

lished laws. Just as the great increase in the scale of

wholesale production and the invention of new and

more rapid means of distribution enables the big

manufacturer and stores to compete with the local

workshop, or shopkeeper, so the lower first cost of

producing electricity on a large scale, and the higher

electrical pressures used in its transmission, enable

the central authority to compete with the smaller local

source of production.

The economy of concentration and bulk production

of electricity w'as recognised by Ferranti nearly twenty

years ago, and that his attempt to carry it out at

Oeptford in iSSq was unsuccessful was solely due to

the fact that there, as in the case of the " Great

Eastern," the idea was in advance of the state of

manufacturing knowledge.
The size of units jjroposed for the Deptford

station in 18S9, 10,000 h.p., and the pressure used,

10,000 volts, have since been exceeded, and the latest

serious proposal for the supply of electricity wholesale

to London, was based upon 20,000 h.p. units, and
20,000 volts pressure. But although the premature
attempt to concentrate electricity production at Dept-

ford did not meet with the success it deserved, the

correctness of the principle was not lost sight of.

Another company, the Metropolitan Electric Supply

Company, in the succeeding ten years carried out a

policv of partial concentration in its own area, abolish-

ing a number of small stations in the West End, and
replacing them by a larger station at Willesden. But
nothing so radical has taken place in electricity as

has been the case in gas supply. The Ordnance Maps
of fortv vears ago recall the existence of some seven-

teen or eighteen gas works, scattered throughout the

Metropolitan area, nearly all of which have now been

dismantled. To-day, 90 per cent, of the gas used in

London is produced at Bt-ekton, on the Greenwich
Marshes, or at Nine Elms.
There are still, however, more than seventy electric

generating stations in Greater London, and at present

little prospect of their number being reduced. For
Parliament has now rejected the third and last possible

alternative for solving this knotty but urgent problem.

The freedom with which the process of concentration

was carried out in the case of gas arose largely from
the fact that the undertakings were entirely in private

hands, and that no political questions were raised in

connection with their abolition.

The need for improvement, and the technical sound-
ness of the methods suggested for improving e.xist-

ing electrical conditions, have now been generally

admitted, both by those who favour municipalisa-

tion and those who favour private enterprise under
municipal control. The fact that the existing stn-

tions, which have cost 45/. to ^ol. per kw., could

now be built for loL per kw., that the present cost

of production is more than id. per unit, and in a new
station need only be o'2d. per unit, that the consump-
tion of electricitv in London is only one-tenth of

that in other great cities, are no longer questions ol

discussion.

During the past thre:' years three serious attempts

have been made to carrv out a similar concentration,

the first by private enterprise, and the second by the

London County Council. Although the first only

failed to become law bv a few days, neither of these

proposals succeeded in obtaining Parliamentary sanc-

tion. It was, therefore, hoped that the third and last
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alternative, that of co-operation between municipal

and private enterprise, which was put before Parlia-

ment this year, would have been more successful.

The fact that it also shared the fate of the previous'

proposals, and has been rejected, is therefore the more
to be regretted, for it appears as though the scien-

tific solution of London's electricity supply difficulties

will now be indefinitely postponed. Private enterprise

cannot be expected perpetually to provide the money
for promoting schemes which are endorsed by Parlia-

mentarv Committees on their merits and rejected by

the House of Commons on political grounds. The
London Countv Council naturally does not feel justi-

fied in making further proposals for establishing a

wholesale supply of electricity at the ratepayers' ex-

pense, in view of the recent elections. The supporters

of complete municipalisation, however, have indicated

that they are unwilling to agree to any proposal

other than one for the complete municipalisation of

electricity supply, and hence the present deadlock.

NOTES.

We are glad to be able to notify that the honour of

a knighthood of the Most Honourable Order of the Bath

(Civil Division) has been conferred upon .Sir .Archibald

Geikie.

The Times announces the death of Dr. \V. D. Miller,

professor of odontology at Michigan University, the author

of many treatises on the teeth, and until last year professor

of odontology in the University of Berlin.

By the death of Angelo Heilprin on July 17, at the

age of fifty-four, science loses an enthusiastic naturalist,

geologist, and explorer. He was born in Hungary, but

at an early age emigrated with his parents to the United

States. His education was completed in England at the

Royal School of Mines during the years 1874-7, when he

showed especial aptitude for natural history and gained

the Edward Forbes medal. Returning to the United

States, he was in 1879 appointed professor of invertebrate

palaeontology and curator in charge of the Academy of

Natural Sciences at Philadelphia, and for a time he was

professor of geology at the Wagner Free Institute of

Science in the same city. He was author of a handbook

on the local " town geology," of a memoir on the Tertiary

Jeology of the United States (1S84), as well as of works

n the Bermuda Islands and west coast of Florida. For

he International Scientific Series he wrote the " Geo-

graphical and Geological Distribution of Animals " (1887).

He was author of an essay on the .Arctic problem, and

n 1892 he led the Peary relief expedition to the Polar

regions. In later years he turned to volcanic phenomena,

n igo2 he visited Mont PeMe while it was still in erup-

ion. and wrote a work entitled " Mont Pelfe and the

Tragedy of Martinique " (ed. 2, 1903) ;
while in a recent

article, published in Science (New York, 1906), he dis-

cussed the " Concurrence and Interrelation of Volcanic

and Seismic Phenomena."

The first meeting of the Italian .Association for the

.Advancement of Science will take place at Parma from

September 23 to 29. .According to the Lancet, the medical

sciences will be strongly represented, particularly in

anatomy, human and comparative ; and the section devoted

to anthropology, ethnography, and pala;oethnology will

have special attractions because of its programme. It is

expected also that fresh light will be thrown at the meet-

ing upon the subjects of forest growth, rainfall, and

hygiene.
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The second International Congress on Physiotherapy

will meet in Rome under the presidency of Senator Guido

Baccelli in October next, and bids fair to be a great

success, representatives from Great Britain, France,

Germany, Austria, Denmark, Sweden, Norway, Belgium,

Holland, Switzerland, and Japai? having already intimated

their intention of being present. The Italian Government
is granting special travelling facilities to those attending

the congress. The general secretary of the congress is

Prof. Carlo Colombo, Via Plinio, Rome. The English

secretary is Mr. W. Deane Butcher, Holyrood, Ealing.

A Rel'ter telegram from New York states that the

main expedition of the Peary Arctic Club has been post-

poned for a year in consequence of the new. boilers in

the Roosevelt having been delayed ; the vessel meanwhile

is to be taken to Etah, Greenland, for the purpose of

establishing a coal dep6t, and will return by the end of

September.

According to the Athenaeum, a scientific expedition for

the exploration of Central Asia has been organised by

the Russian Geographical Society. It will be under the

leadership of M. Kozlow, and will leave in October next.

The expedition proposes to spend two years in the close ex-

amination of southern Mongolia and the western parts of

the Chinese provinces of Kansuh and Szechuen. It is

stated by our contemporary that the entire cost of the

expedition will be borne by the Czar.

It is stated in the Western Electrician that wireless

telegraph stations have been erected on Spitsbergen and
at Hammerfest and Tromso in order that wireless com-
munication may be kept up with the Wellnian Arctic

Expedition.

According to the Electrical Review, a committee of

inquiry into the question of electric-railway working in

the United States is about to leave Berlin for New York,

in connection with the long-discussed scheme for the

introduction of electric traction on German railways, and
particularly on the Berlin city railways. The committee

intends to inspect, among other lines, the Baltimore-

Washington-.^nnapolis Railway, which is equipped on the

Westinghouse single-phase system, together with the

elevated and tunnel railways in the United States. It is

stated that the Berlin State Railway Administration will

soon prepare plans for the conversion of certain lines as a

result of a recent order made by the Minister for Rail-

ways, although nothing of practical value can really be

accomplished until the return of the committee and the

presentation of its conclusions.

The Mississippi Valley Laboratory of the L'nited States

Department of .Agriculture has, according to Science, been

abolished, and the work in forest pathology will in future

be carried on at Washington, D.C.

The .Mvarenga prize of the College of Physicians of

Philadelphia for the present year has been awarded to

Dr. W. Louis Chapman for his investigations on " Post-

operative Phlebitis, Thrombosis and Embolism."

The council of the Selborne Society has for some time
had under its consideration a suggestion that the work of

the society could be done much more efficiently if sections

were formed, consisting of members specially interested in

any particular objects. It is thought, for example, that

one group of members might deal with the protection of

plants, another with the question of the wearing of

feathers, a third with the preservation of ancient buildings,
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i
a fourth with that of places of natural beauty, a fifth

with general amenities, and so on. The matter has now
been referred to the general purposes committee, and

members who are interested in any matter coming within

the society's objects are invited to communicate with the

honorary general secretary, that a report may be made to

the council as to the possibility of carrying out the idea.

The Gypsy Lore Society, which was founded in 1888

and met an untimely end four years later, has now been

revived, with its headquarters at 6 Hope Place, Liverpool.

The first number of the new Journal illustrates the diflfi-

culties which surround the problem of the origin of this

mysterious people. The most important contribution is

Mr. John Sampson's article on " Gypsy Language and

Origin," which contains a useful summary of the litera-

ture of the subject. The linguistic evidence seems to

connect the Gypsy speech of Europe with that of Kashmir
or Dardistan, but the intervening links, particularly the

dialects of Syria and Armenia, are still little known, and

much work remains to be done before a comparative

grammar and dictionary can be compiled. The society,

however, must resist the tendency to confound the ethno-

logical with the linguistic problem. It may perhaps be

admitted that the basis of Gypsy speech is to be found

in that of one of the vagrant tribes of India. But it is

probable that this Dravidian race element has now largely

disappeared in the European branch of the tribe, and

anthropometry can throw little light on the varied

elements from which it has been recruited. Ml students

of anthropology, linguistics, and folk-lore offer a friendly

welcome to the revived society, which will, it may be

hoped, enjoy a longer lease of life than its predecessor.

It has been suggested that, with the collaboration of

members of the Gypsy Lore Society, an anthropological

survey of the Gypsies should be undertaken, with the

view of classifying them from that point of view and
determining their ethnographical position among the races

of India. Members of the society who are interested in

this subject, and especially those who are in a position

to take part in the work, are invited to communicate with

Mr. J. W. Scott Macfie, Rowton Hall, Chester.

.An institute entitled the Istiluto Therapeutico Italiano

has been established at Milan under the directorship of Dr.

Zanoni, the work of which will be the investigation of

the action of new drugs, especially in regard to serum-

therapy and hypodermic medication.

The Vienna correspondent of the Lancet states that the

new premises of the Vienna Serum Institute have been

recently opened. The institute serves two distinct pur-

poses, viz. scientific research and the preparation of sera

against certain diseases for the supply of medical institu-

tions and practitioners. It is stated that 71,506 bottles

of anti-diphtheritic serum were made in the institute and

sold in 1905, and 75,000 bottles in igo6, together with

7500 doses of anti-scarlatinal serum and 2000 doses of

dysentery serum. Since 1906 the institute has been self-

supporting, as the sale of the sera to private patients

covers the cost of manufacture. The quantity of blood

taken from each animal amounts to six litres (eleven pints)

each time, and as this is repeated ten times a year, no
pints of blood have to be reproduced by the organism

within a year.

The French .Association for the .Advancement of Science

recently met at Rheims under the presidency of Dr.

Henrot. In the presidential address, after remarking that

with notification, isolation, and disinfection, with certain
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pxceptlons. \vc may hope to stamp out infectious diseases,

Dr. Henrot proceeded to deal with the question of ctiild-

life protection. Various societies have been i'ounded in

I'rance to care for the mother, both before and after the

birth of the child, and to educate the parents in the proper

feeding and care of their children. For this purpose,

associations for the supply of proper milk, comparable to

our infants' milk depots, have been established. Creches

also have been organised to look after the children while

the mothers are at work. Children abandoned or in

immoral surroundings are cared for by the State, and in

France there arc no less than 178,000 of these, for whom
schools are established where, as they become old enough,

various trades are taught. The families which have . the

most numerous members should be the best housed, and

at \ancy the " Bureau de Bienfaisance " has provided

dwellings with gardens for those families where there are

children.

An interesting rcpcrt by Dr. Leslie Mackenzie and

Captain .^. Foster has been issued by the Scotch Education

Department on a collection of statistics relative to the

physical condition of children attending the public schools

of the School Board for Glasgow. The figures show that

the one-roomed child (i.e. the child of a family occupying

one room only), whether boy or girl, is always on the

average distinctly smaller and lighter than the two-

roomed ; the two-roomed than the three-roomed ; and the

three-roomed than the four-roomed. " The numbers ex-

amined are so large, and the results are so uniform that

only one conclusion is possible, viz. that the poorest child

suffers most in nutrition and in growth. It cannot be an

accident that boys from two-roomed houses should be

1 1-7 lb. lighter on an average than boys from four-roomed

houses and 4-7 inches smaller. Neither is it an accident

that girls from one-roomed houses are, on the average,

14 lb. lighter and 5-3 inches shorter than the girls from

four-roomed houses." The report contains a number of

elaborate tables and diagrams.

The Bulletin of the Johns Hopkins Hospital for June-

July contains a number of papers of interest to the patho-

logist and clinician, mostly from the laboratories of the

medical clinic of the hospital. The August number of the

same Bulletin is principally devoted to tuberculosis, and

contains an article, by Dr. Pohlman, on " The Purple

Island " by Phineas Fletcher, a seventeenth-century lay-

man's poetical conception of the human body.

The Journal of the Royal Sanitary Institute for August

(xxviii.. No. 7) contains the inaugural address by Sir

Charles Cameron at the Dublin conference, in which he

demonstrated how sanitation has reduced the death-rate,

and discussed the questions of tuberculosis, mill-c supply,

and infant mortality.

After quoting a considerable portion of Sir H. H.

Johnston's article on big-game protection which appeared

in vol. Ixxvi., p. 37 (1907), of Nature, a writer in the

.\mcvican Naturalist for July asks the question whether

we cannot do without furs, remarking that the lack of

" buffalo-robes " due to the extermination of the bison

is not felt in America. He then goes on to raise a pro-

test against collecting skins and eggs for museum pur-

poses, observing that their scientific value is but slight,

while it is a question wdiether oology has any right to

rank as a science at all. In his opinion a museum with

specimens of species as rare in collections as the great

auk is of less value for educational purposes than a barn
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where swallows nest. " In these days of inexpensive and

quite accurate pictures, collections are not necessary for

identification, and science is advanced by detailed studies

of common forms, rather than by collecting luna and

imperial moths."

The July number of the Emu (forming the first part of

vol. vii.) opens with an account by Mr. I. Batey of the

changes w-hich have taken place in the bird-life on an

estate of fifteen thousand acres in Victoria during the last

sixty years. In its early days the tract was a veritable

bird paradise, but, largely owing to the felling of its

timber, many of the species have now completely dis-

appeared, soine of them from an area of much wider

extent than that occupied by the estate. Wedge-tailed

eagles abounded in 1846, and but little effect was made

on their numbers by the shot-guns then in use, although

the introduction of strychnine scon led to their practical

extermination.

The July issue of the .American Naturalist opens with

some interesting personal reminiscences of Louis Agassiz

related by Mr. C. W. Eliot at a meeting of the " Saturday

Club " in connection with the Agassiz centenary.

Emphasis is laid on the great naturalist's eminence as a

teacher and expositor, and the novel methods of education-

he adopted. The son of a distinguished surgeon was,

for instance, set to study a few trilobites, upon which

he was expected to work for several weeks without any

aid from books or illustrations, and at the same time to

be his own artist. His powers of organisation and of

obtaining financial support were also very noteworthy in-

these early days of science teaching. Years ago it was

remarked that " Agassiz will get more money out of the

Commonwealth of Massachusetts for his subjects than

any of you have dreamed of getting, than any of you

could possibly get ; but he will so equip his subject, he

will set such a standard for collections in all subjects, that

every department of learning in the University will profit

bv his achievements." These words have proved absolutely

prophetic.

Ix the August Issue (No. 3) of British Birds, Miss

E. L. Turner announces that the ruff has made its re-

appearance as a breeding species in Norfolk, where the

last known nest was recorded so long ago as iS8g. In

June of the present year a keeper discovered a reeve's

nest containing four eggs, which, together with the parent

bird, was successfully photographed. It is probable that

another pair of ruffs also nested in the county during the

present sumiTier, while as young birds were killed during

the two previous seasons, there is reason to believe that

the species has nested in Norfolk since 1004. Ruffs have

been reported as breeding in Yorkshire in 1901 and the

two succeeding years. In the same issue Mr. F. Smalley

points out that the alleged occurrence of the Pacific eider-

duck {Somateria a-nigrum) in the British Isles is due to

ornithologists having failed to recognise that drakes of the

ordinary eider-duck may show a faint dark chevron on

the throat. A specimen of the Sardinian warbler (Sylvia

mclanocephala), killed near Hastings in June last, de-

finitely adds another species to the British list.

We have received a memoir by Dr. Alvan A. Tenney

on " Social Democracy and Population," issued in the

series of "Studies in History, Economics- and Public

Law " of Columbia University. By " social democracy "

the author means " that form of society ... in which

every man has a chance and knows that he has it," a

form of society based primarily on the maintenance of a
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reasonable plane of living for all, and it is the object of

the essay to discuss the influence of biological factors on

such a form of society, assuming it possible of attain-

ment. Thus the maintenance of a social democracy re-

quires a rate of increase of population that is not too

rapid as compared with the rate of progress in the arts

;

this probably implies that the democracy would be out-

stripped in population by nations of a lower standard of

living, and hence might be only capable of survival in the

case of a nation living in an easily defended situation. The
low rate of increase postulated would not, the author con-

siders, sensibly lessen the action of selection, as the latter

acts in too many ways, nor would it be likely to lead

to degeneration. But a recognition of the existence of

hereditary individual differences and of the importance of

selection is sufficient to warrant " conscious social inter-

ference in the biological process," interference which
already takes place in such matters as the control of

immigration. The question arises whether the principle

should not be extended for the purpose of maintaining the

level of natural ability in the population. As regards the

United States, the author considers that the attainment

of social democracy should be possible if they do not enter

into the struggle for foreign markets in competition with

peoples of a lower plane of living.

In the Journal of the Society of Arts for July 26 Mr.
T. E. Younge gives an account of the " sand-counter

"

(iJ/a/u^uiVij!) of Archimedes, which may help to revive

popular interest in this very remarkable tract. Practically,

Archimedes uses a scale of notation the radix of which is

,-' myriad (10,000), and shows that by means of this scale

it is possible to estimate the number of grains of sand
in a sphere of the size of the earth. His estimate, of

course, is only approximate, and his data imperfect ; but
considering the state of Greek science at the time, it is a
most interesting achievement, and it is quite clear that
Archimedes could have used more exact data with equal
facility. Mr. Younge has checked .'Vrchimedcs' numerical
calculations, and found them all correct.

In the Monthly Wcalhcr Review for April, issued by
the U.S. Department of Agriculture, Mr. H. Helm Clavton
proposes a new method of weather forecasting by analysis
of atmospheric conditions into waves of different lengths.
Data in support of his theory were published by the author
in the Atnerican Meteorological Journal of July, 1885, and
June, 1891, and after further research into the' laws under-
lying the drift of weather conditions he concludes that
the meteorological elements at any place may be analysed
into oscillations or waves differing in length! each having
a distinct physical existence; further, that the waves drif't

generally from west to east, with a velocitv inversely
proportional to their length. Specimens of the 'movement's
of pressure and temperature waves over the United States
illustrate the investigation, and the author considers that
the results not only open the way to an improvement in
forecasting weather from day to day, but furnish a scientific
basis for lojig-rangc forecasts.

Prof. H. Ebert describes in the March number of
Terrestrial Magnetism an extremely sensitive arrangement
he has used for investigating the pulsations of short period
in the strength of the earth's magnetic field. For observ-
ations of the vertical component, a wire 3000 metres in
length is formed into a coil of fifteen turns, and is placed
on the ground. In series with it is a sensitive " filament
galvanometer " of the Einthoven type. Any change in the
number of magnetic lines through the coil will produce a
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current through the galvanometer, and the arrangement
win indicate a change in the vertical component of the

earth's magnetic field equal to 1/400,000 of its mean
value. Prof. Ebert finds that periodic changes of certain

frequencies most often occur, and one of these has the

period 1/6 to 17 second, which is that of the oscilla-

tion of an electrical charge on a sphere of the size of

the earth. The observations are being continued, and will

probably play an important part in the search for an
explanation of the phenomena of terrestrial magnetism.

The Carnegie research memoirs submitted at the meet-

ing of the Iron and Steel Institute in May last, brief

summaries of which were given in Nature (this vol.,

p. 65), have now been published in full in a special

volume of the Journal of the institute (vol. Ixxiv.). The
volume contains papers by Mr. P. Brcuil (Paris), on
copper steels ; by Mr. W. H. Hatfield (Sheffield), on cast

iron as cast and heat treated ; by Mr. E. F. Law (London),

on the non-mclallic impurities in steel ; and by Dr. O.
Stutzer (Freiberg), on the geology and origin of the Lap-

land iron oris. There is also a paper on boron steels, by

Dr. L. Guillet (Paris), received since the meeting. These
steels have not hitherto been the subject of systematic

investigation, and the researches described show the com-
mercial interest attaching to these products when quenched.

Boron steels will probably never prove of commercial use

in the raw state, but they may prove useful after quench-

ing. In that condition they possess high tensile strength

and a remarkable degree of elasticity. The best results

were obtained with a steel containing 0-50 per cent, of

boron. The volume concludes with a reprint of consider-

able historical interest. It is an address on the effect of

air and moisture on blast furnaces, delivered at Bradford

in the year iSoo by Joseph Dawson, of Lowmoor.

In summarising the work of the United States Geo-

logical Survey during 1906 in the investigation of ores, Mr.

S. F. Emmons directs attention to the way in which

science is handicapped. The increasing exodus of members

of the economic staff of the survey in consequence of their

employment by large mining organisations at salaries

much greater than those they have been receiving from

the Government seriously impairs the efficiency of the

work of this branch of the survey. The loss of trained

men in this work is, for a time, irreparable, as 'it is only

bv years of practical experience in the field that the

geologist becomes competent to carry on independent work

of this kind.

In the Journal of the Franklin Institute (vol. clxiv..

No. i) Mr. .Albert Obholzer describes the methods used

to avoid piping in steel ingots at the Hungarian Govern-

ment steel foundries at Diosgybr. With the addition of

thermite to the charge of open-hearth steel, homogeneous

ingots are obtained. The method presents considerable

advantages over the very successful Harmet process, which

necessitates the use of elaborate machinery.

The number of the Bulletin of the College of Agri-

culture (vol. vi.. No. 3), Tokio University, lately re-

ceived, contains several short papers on the physiological

action of various chemical substances on plants. Prof.

O. Loew and Dr. K. Aso discuss the importance of

culture solutions being physiologically balanced, and allude

to the use of lime in averting the injurious action of an

e.xcess of magnesium salts. They also touch upon the

beneficial action of treating the soil with bactericidal sub-

stances such as carbon disulphide, attributing the effect to

the breaking down of living matter. Mr. T. Takeuchi
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refers to the use of shoots of .\ralia cordata, called in

Japan " udo," as a salad or a vegetable, comparable with

celery or asparagus.

A SEHi-roi'ULAR article on thr- phylogeny of thi- various

groups of the plant kingdom is contributed by Prof. M.

Mobius to N'aitiriuissciisclwftlichc Wochotschrift (June 30

and July 7). To the Flagellatoe is accorded the lowest

position, from which arose the algae, bacteria, diatoms,

and other elementary groups. From the green algn? were

derived the brown and red seaweeds, the connection of

the latter being through Coleochaete or through an Ulva-

Bangia link. With regard to the mosses, the author

favours the view that they have been derived from an

earlv type of the Jungermanniaceas, and that the proto-

type of the ferns and fern-allies was probably a plant akin

to .Anthoceros. Finally, the origin of the monocotyledons

is traced through the dicotyledons to the conifers, and

thence back to the lycopods.

Four papers dealing with the identification of new plants

chiefly from Mexico are published in the Proceedings of

the .American Academy of .Arts and Sciences (July). Mr.

J. M. Greenman is responsible for new species of the

liliaceous genus Schoenocaulon ; among the diagnoses pre-

pared by Mr. M. L. Fernald are a group of Salvias. The
collections brought by Mr. C. C. Deam from Guatemala

and Mexico yielded, amongst others, Sfrcptochacta

soiloriaua, a grass already known from Ecuador, and a

curious Euphorbia. The majoritv of the identificitions by

Mr. B. I.. Robin.son are additions to the Composite, and

include two new genera, Cvmophora and I.oxothysanus,

also a series of species of Kupatorium.

In the account of the grasses of British Somaliland

contributed to the Kcw Bulletin (No. 6), Dr. O. Stapf

establishes half a dozen new species, including the

economicallv important " durr " grass, Andropogon cyrto-

cladiis, and Sporobolus fniticuhsus, another shrubby

species. These shed their leaves and young shoots in the

dry season, but produce large, feathery branches after the

rains set in. The culms of Paniciim turgidiim and

Fciiiiisctum dichotomum are persistent, and form a tough

fodder suited to the hard-mouthed camel. Phytogeo-

graphically the grasses of .Somaliland have affinities with

the grasses of Eritraja, eastern Nubia, and tropical

Arabia. .A considerable number of new fungi are recorded

bv Mr. Massee as additions to the wild fauna and flora

of the gardens ; a Hypholoma and several parasitic

Melanconiaceae and Hyphyomyceteie provide the types of

new species. Mr. Bolting Helmsley has a note on a new

species of Rhododendron from China described by Mr.

E. H. Wilson.

TuE .Annual Report and Transactions of the Manchester

Microscopical Society for the year 1906 has just reached

us. The society is, we are pleased to see, in a satis-

factorv condition. The volume before us contains the

address delivered in January last by the president. Prof.

S. J. Hickson, F.R.S., on " The Differentiation of Species

of Cctlenterata in the Shallow Water Seas," and many

papers of interest to students of microscopical science.

.As a member of the International Congress of Geologists

meeting in Mexico in iqo6, Prof. H. F. Cleland, of

Williams College, took the opportunity of visiting, in the

company of trained observers of the Mexican Geological

Survey conversant with the regions investigated, se%-eral

of the Mexican volcanoes, and describes in the August

number of the Popular Science Monthly, under the title
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of ' Some Little-known Mexican Volcanoes," the

volcanoes known as the Volcano Colima and the Nevado

de Toluca, and the cinder cones of Valle de Santiago.

Thi' article is well illustrated.

Prof. Karl Pearson's Robert Boyle lecture, entitled

" The Scope and Importance to the State of the Science

of .National Eugenics," delivered at Oxford on May 17

last, has now been issued by Mr. H. Frowde at one

shilling net.

OL'"' ASTRONOMICAL COLUMN.
Helium .Absorption in the Solar Spectrum.—In a

letter to the Observatory (No. 3S6, p. 315, August) Mr.

Nagaraja, of the Kodaikanal Observatory, records the

results of some furthe: observations of the helium

line, Dj, as a dark line in the spectrum of the

sun.' Having already frequently observed this dark line

in the regions of the photosphere adjacent to
_
sun-spots,

he suspected that he had also seen it as a faint line in

the ordinary solar spectrum, but for several reasons found

the observa'tion difficult to confirm. He now states that,

with a recentlv mounted large grating spectrograph, he

obtained a photograph of the D, region on .April iq, and

on examination found that it shows both the darkening

and the chromosphcric (bright) line, where a spot was close

to the limb, and, further, both the dark and the bright

lines appear to be a continuation of a faint line in the

normal solar spectrum. Further examination is necessary

ere the identitv of this faint line with the helium line

can be definitely affirmed, and to this end Mr. Nagaraja

proposes to carrv on the research.

In the same journal Mr. A. A. Buss discusses at some

length the appearance of dark and bright helium m
various solar regions.

Possible Chanof.s in the "Owl" Nebula (M. 97).—

In a paper communicated to the Royal Astronomical

Society, Prof. Barnard compares the results of his recent

observations of the " Owl " nebula, made with the 40-

inch refractor of the Verkes Observatory, with those made

with Lord Rosse's large reflector in 1848. The latter

were embodied in the well-known drawing of this object

which shows a small star placed in each of the two holes,

or " eyes," seen in the nebula, each star representing the

pupil of the " eve " in which it was placed.

But according' to Prof. Barnard's observations in recent

vcars these stars are clear of the dark openings, and are

seen on the nebulositv itself, although quite near to the

dark spaces. It follows, then, that either the older draw-

ing, which is corroborated by the observer's notes, did not

correctlv represent the relative positions of the stars, or

that a 'change has occurred in tire nebula, for the two

stars have not changed their places in the sky. As a

working hypothesis, Prof. Barnard suggests the possibility

of the nebula having rotated from west to east on an axis

having the position angle of 50°, and states that, if the

velocity of rotation were great enough, the two stars in

question would have occupied the positions in the holes

as shown on Lord Rosse's drawing (Monthly Notices

R.A.S., vol. Ixvii., No. 8, p. 543, June).

A Quickly Changing Variable Star.—.According to the

results of observations made at the Yerkes Observatory

by Mr. Naozo Ichinohe, the variable star 87.140(3 Draconis

has the very short period of only loh. 37m. 35s. The

light increases from minimum (mag. ii-6) to maximum
(mag. 10-9) in about three hours, decreases to minimum

in about five hours, and remains at minimum for the

remainder of the period.
^

.An ephemeris accompanies Mr. Ichinohe s note in No.

4194 of the Astronomische Nachrichlen (p. 293, .August 2 1,

and the position of this object, for 1900, is given as

ibh. 33m. 43-35.-1-58° 2' 36".

Venus as a Luminous Ring.—A brief note by Messrs.

H. N. Russell and Z. Daniel, published in No. i, vol.

xxvi., of the Astrophysical Journal (p. 69, July), describes

an observation of the ring-phase of Venus made at Prince-
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ton Observatory, with the 5-inch finder, at ^h. 7m.
(G.M.T.) on November 29, 190b.

At that time Venus was about 1° 40' from the sun's
centre, and in moments of atmospheric steadiness the
complete outline of ihe planet's disc was seen distinctly.

The space within the circle always appeared a shade darker
than that without, but this was probably a subjective
effect. A bright spot was several times suspected in the
bright part of the ring. If the atmospheric conditions are
very favourable, the ring-phase of tliis planet may be seen
again in 1914; after that there will be no further oppor-
tunity until 1972.

Observ.ations of Jupiter, 1906-7.—During the opposi-
tion of 1906-7, the Rev. T. E. k. Phillips observed Jupiter
on 106 occasions, and records the results of his observ-
ations in a paper communicated to the Royal .Astronomical
Society (Monthly Notices, vol. l.wii., p. 522, June).
The most remarkable change, as compared with the

previous opposition, was observed in the great develop-
ment of the N. equatorial belt, which had become
broader and darker, and, in August, was marked with
numerous while rifts and dark reddish streaks along its

S. edge.

Later in the apparition this belt was seen to be triple,

the S. component being the darkest of the three. Changes
of colour were also observed in this belt and on the whole
of the disc lying between the N.N. temperate belt and
the N. pole. Observations of the dark matter in the great

S. tropical disturbance tend to confirm, in principle, Major
Molesworth's hypothesis concerning the sudden transference
cf the dark matter from the following to the preceding
end of the red spot, for this transference took place in

about two weeks instead of taking nearly three months
as it should do under normal conditions of transit.

AUGUST METEORS, 1907.

IITNCOL'R.AGED by the appearance of several bright

Perseids on the nights of .August 4 and 6 to expect
a somewhat plentiful return of this shower, a careful

watch was maintained of the sky on .August 10, 11, and
12, but the results scarcely realised expectation. The
display was by no means an abundant one, and the in-

dividual meteors were not so bright generally as in ordinary
years.

The results of watches were as under :

—

August 10.

loh. to i2h., twenty-five meteors per hour, of w^hich

half were Perseids; I3h. to I4h., forty-five meteors, of

which two-thirds were Perseids; I4h. to ijh., twenty-five
meteors seen, but there were many passing clouds from
west. Two other observers at Bristol counted thirty-one

meteors between iih. and I2h.

August II.

9h. to loh., fifteen n-.cteors ; about half of them were
Perseids; ijh. to I4h., thirty-six meteors, of which
twenty-two w'ere Perseids. Sky rather misty. The shower
was regarded as very poor for .August 11.

Miss Irene Warner, of Horfield Common, Bristol,

obtained the following results :

—

gh. 25m. to loh. 5m., eleven meteors, including eight

Perseids; loh. 5m. to iih. 5m., thirty-three meteors, in-

cluding twenty-seven Perseids; iih. 5m. to iih. 40m.,
twelve Perseids.

The horary number w'as about twenty-eight meteors, of

w'hich about twenty-four were Perseids.
Two other observers at Bristol, watching from qh. to

iih., counted thirty-five meteors.

August 12.

Miss Warner watched as follows :

—

nh. 15m. to oh. 40m., five meteors; loh. lom. to
iih. 20m., twenty-one meteors; iih. 20m. to i2h. 20m.,
twenty-three meteors. Fine meteor seen at loh. 55m.
with train. The path was from 5 to o Cygni. At
iih. 2oni. one as bright as Venus from about 35° -I-

58° to
60° + 47°.

iih. to i2h., about forty-five meteors, including thirty-

three Perseids; i.^h. to I4h., about fifty meteors, including
thirty-five Perseids.

There were many passing clouds, rendering observation
difficult, and the horary numbers were derived from the
number of objects seen during clear intervals.

Radiant point on -August 10= 44° -1-56°.

Radiant point on .August 12 = 47°-!- 57°.

.\ brilliant fiash was noticed on .August 11, I3h. 17m.,
probably given by a large Perscid falling in the southern
sky, but this quarter was hidden from the observer by a
building.

I would be glad to hear of any duplicate observations of

the following objects seen on August 10 :

—

h. m. . .
, ,

(i) 10 22 ... ih ... 359 +66 to 306 + 574
• (2) 10 ^o ... I ... 5 +26 ,, 8+z2i

(3) II 6 ... lA 2.^ + 65 ,, 54 + 73

No. 2 w-as a fine, bluish-white Cygnid, which flashed

out suddenly in a short diving course. No. 3 was from
the direction of the A Aquilid radiant, and it moved very
slowly, occupying 3J seconds in sailing along its path
of 19°. The nucleus W"as yellow, and it threw off a trail

of reddish sparks.
Other showers were seen on .August 10—12 from

332° + 50° and 333° + 28°. W. F. Denning.

TREASURY GRANTS TO UNIVERSITY
COLLEGES.

'X'HE report of the permanent advisory committee
appointed on January 31, 1906, to advise the Treasury

as to the distribution of the grant in aid of colleges furnish-

ing education of a university standard, has now been
published.' The report states that a study of the problem
how education of a university standard may be most
advantageously assisted by State grants shows that there

is at the present time considerable complexity surrounding
the question, not only by reason of the overlapping due
to various educational bodies carrying on similar work
in the same areas, but also by reason of public money
derived from rate or tax being voted for higher education

bv different authorities with insufficient information as to

one another's operations. For these reasons the committee
has obtained permission to shorten from five years to two
the period for which the present re-allocation shall hold

good. It is hoped that it will he possible by .April i, 1909,
to make recommendations for a permanent arrangement.
With regard to the question of standard, the committee

finds that it is only in comparatively few of the university

colleges that the m.ajority even of the day students have
passed a matriculation examination or equivalent test. -A

well-recognised standard once established would make it

easier for the colleges to coordinate their curricula with
those of secondary schools. For the present, the report

continues, a step inay be taken in this direction by ex-

cluding rigorously from the category of university work
all classes which are preparing students for matriculation.

The committee appointed two inspectors to visit the

colleges which already receive grants and certain other
institutions whicli had applied for rcognition. .Sir Thomas
Raleigh, K.C.S.I., and Dr. Alex. Hill undertook this task,

and their reports on the various institutions visited are
printed as an appendix to the report.

.After summarising the financial assistance received by
the colleges from Imperial funds and recapitulating the

rules laid down for its guidance in various Treasury
minutes, the committee recommended that a new maximum
limit for all grants be set up, and 10,000!. has been
decided upon. This maximum relates only to the annual
grants for general purposes, and is exclusive of grants for

special purposes which may be made from time to time.

The grants recommended for the intervening period of

two years, pending a settlement of the general questions

referred to in the report, are shown in the following

table :^

'University Colleges (Great r.rit.iin)." Aid. [267]. Pri(
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Grant, Proposed
College. 1Q06-7. Grant.

-i ^
\ ictoria University of Manchester 12,000 ... 10,000
Uni\ersity of Liverpool lo.ono ... 10,000
University College, London 10,000 ... 10,000
I'nivcrsity of Birmingham 9,000 ... 9,000
L'niversity of Leeds 8,000 ... 8,000
King's College, London 7, 800 ... 7,800
Armstrong College, \ewcastIe-on-Tyne... b,ooo ... 6,000
I'niversity College, Nottingham S.Soo ... 5,000
I niversity of Sheffield 4,600 ... 5,000
Bedford College for Women, London ... 4,000 ... 4,000
I'niversity College, Bristol 4,000 ... 4,000
University College, Reading 3i4oo ... 3,400
Hartley University College. Southampton 3,400 ... 2,250
London School of Economics — ... 500

1 he report gives the committee's reasons for the diminu-
tion of the grant in the case of Manchester, Nottingham,
and Southampton, and for the grant to the London School
of Economics.

.After a consideration of the reports of the inspectors who
visited the institution? .nnd of the statistics provided bv
Iheni, the committee decided not to recommend a grant
in the case of the Birkbeck College, the East London
College, and the Royal Albert Memorial College, Exeter.
The grants enumerated in the table above amount lo

84,950/., leaving, if the grant of 1000/. to Dundee Uni-
versity College is continued, a balance of 14,050/. available
for grants for special purposes.

THE BRITISH ASSOCIATION.
SECTION G.

ENGINEERING.

Opening Address by Silv.\nus P. Thompson, D.Sc,
F.R.S., P.AST President of the Institction of
Electrical Engineers, President of the Section.

It would be impossible for any assembly of engineers

lo meet in annual gathering at the present tiine without
reference to the severe loss which the profession has so

recently sustained by the death of Sir Benjamin Bal;cr.

Born in 1840, he had attained while still a comparatively
young man to a position in the front rank of constructive

engineers. His contributions to science cover a consider-

able range, but were chiefly concerned with the strength

of materials, into which he made valuable investigations,

and with engineering structures generally. His name will

doubtless be chiefly associated wMth the building of great
bridges, to the theory of which he contributed an important
memoir entitled " A Theoretical Investigation into the

Most Advantageous System of Constructing Bridges of

Great Span." In this work he set forth the theory of the

cantilever bridge. Upon the plan there laid down he
built the Forth Bridge, besides many other large bridges

in various parts of the world. With that memorable
structure, completed in 1S90, his name will ever be
associated ; but he will be remembered henceforth also as

the engineer who w-as responsible for the great dam across
the Nile at Assouan, a work which promises to have an
influence for all time upon the fortunes of Egypt and
upon the prosperitv of its population. Sir Benjamin
Bal-cer was, moreover, closely associated with the internal

railways of London, bolh in the early days of the Metro-
politan Railway and in the later developments of the deep-
level tubes. He was elected a Fellow of the Royal .Society

in iSqo, became President of the Institution of Civil

Engineers in 1895, and was a member of Council of the

Institution of Mechanical Engineers, besides being an
active member of the Royal Institution and of the British

.'\s3ociation. He was also a member of the Council of

the Royal Society at the time of his death.
He enjoyed many honorary distinctions, including degrees

conferred by the L'niversitlcs of Cambridge and Edin-
burgh. In 1890 there was conferred upon him the title

of k.C.M.G., and in 1902 that of K.C.B.
He had but just returned from Egypt, whither he had

gone in connection with the project for raising the height
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of the Assouan dam, so as to increase its storage to more
than double the present volume, when he "died very
suddenly on May 19, in his sixty-seventh year.

'The Development of Enginceriitg and its Foundation on
Science.

We live in an age when the development of the material
resources of civilisation is progressing in a ratio without
parallel. International commerce spreads apace. Ocean
transport is demanding greater facilities. Steamships of
vaster size and swifter speed than any heretofore in use
are being built every year. Not only are railways extend-
ing in all outlying parts of the world, but at home, where
the territory is already everywhere intersected with lines,
larger and heavier locomotives are being used, and longer
runs without stopping are being made by our express
trains. The horsed cars on our tramways are now being
mostly superseded by larger cars, electrically propelled and
travelling with greatly increased speeds. For the handling
of the ever-increasing passenger traffic in our great cities

electric propulsion has shown itself a necessity of the
time ; witness the electric railways in Liverpool and the
network of electrically worked tube railways throughout
London. In ten years the manufacture of automobile
carriages of all sorts has sprung up into a great industrv.
Every year sees a greater demand for the raw materials
and products, out of which the manufacturer will in turn
produce the articles demanded by our complex modern
life. We live and work in larger buildings ; we make
more use of mechanical appliances : we travel more, and
our travelling is more expeditious than formerly ; and not
we alone but all the progressive nations. The world uses
more steel, more copper, more aluminium, more paper;
therefore requires more coal, more petroleum, more timber,
more ores, more machinery for the getting and working
of them, more trains and steamships for their transport.
It requires machines that will work faster or more cheaply
than the old ones to meet the increasing demands of

manufacture; new fabrics; new dyes; even new foods;
new and more powerful means of illumination ; new
methods of speaking to the ends of the earth.
We must not delude ourselves with imagining that the

happiness and welfare of mankind depend only on Its

m.itorlal advancement ; or that moral, intellectual, and
spiritual forces are not in the ultimate resort of greater
moment. But if the inquiry be propounded what it is

that has made possible this amazing material progress,
there is but one answer that can be given—science.

Chemistry, physics, mechanics, mathematics, it is these
that have given to man the possibility of organising this

tremendous development. And the great profession which
has been most potent in applying these branches of science

to wield the energies of Nature and direct them to the
service of man has been that of the engineer. Without
the engineer how little of all this 'activity could there
have been ; and without mathematics, mechanics, physics,

and chemistry, where was the engineer?
If looking over this England of Edward the Seventh

we try to put ourselves back Into the England of Edward
the Sixth—or for that matter of any pre-Victorian monarch
—we must admit that the differences to be found in the
social and industrial conditions around us are due not in

any appreciable degree to any changes in politics, philo-
sophy, religion, or law, but to science and its applications.

If we look abroad, and contrast the Germanv of \Vnheltn
the .Second with the Germany of Charles the Fifth, we
shall come to the like conclusion. So also in Italy, in

.SwUzc-rland, in every one indeed of the progressive nations.

.'\nd it is precisely in the stagnant nations, such as Spain,
or .Srrvia, where the cultivation of science has scarcely
begun, that the social conditions remain in the backward
slate of the Middle Ages.

Interaction of Abstract Science and its Applications.

In engineering, above all other branches of human effort,

we are able to trace the close interaction between abstract

science and its practical applications. Often as the con-
nection between pure science and its applications has been
emphasised in addresses upon engineering, the emphasis
has almost always been laid upon the influence of the

abstract upon the concrete. We are all familiar with the
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doctrine that the progress of science ought to be an end
in itself, that scientific research ought to be pursued with-
out regard to its immediate applications, that the import-
ance of a discovery must not be measured by its apparent
utility at the moment. We are assured that research in

pure science is bound to work itself out in due time into

technical applications of utility, and that the pioneer ought
not to pause in his quest to work out potential industrial
developments. We are invited to consider the example
of the immortal Faraday, who deliberately abstained from
busying himself with marketable inventions arising out of
his discoveries, e.\cusing himself on the ground that he
had no time to spare for money-making. It is equally
true, and equally to the point, that Faraday, when he
had established a new fact or a new physical relation,

ceased from busying himself with it and pronounced that
it was now ready to be handed over to the mathematicians.
But, admitting all these commonplaces as to the value of

abstract science in itself and for its own sake, admitting
also the proposition that .sooner or later the practical
applications are bound to follow on upon the discovery,
it yet remains true that in this thing the temperament of
the discoverer counts for something. There are scientific

investigators who cannot pursue their work if troubled bv
the question of ulterior applications ; there are others no
less truly scientific who simply cannot work without the
definilencss of aim that is given by a practical problem
awaiting solution. There are Willanses as well as
Regnaults ; there are Whitworths as well as Pois.sons.
The world needs both types of investigator ; and it needs,
too, yet another type of pioneer—namely, the man who,
making no claim to original discovery, by patient appli-
cation and intelligent skill turns to' industrial fruitful-
ness the results already attained in abstract discoverv.

There is, however, another aspect of the relation between
pure and applied science, the significance of which has
not been hitherto so much emphasised, but vet is none
the less real—the reaction upon science and upon scientific

discovery of the industrial applications. For while pure
science breeds useful inventions, it is none the less true
that the industrial development of useful inventions fosters
the progress of pure science. No one who is conversant
with the history, for example, of optics can doubt that
the invention of the telescope and the desire to perfect it

were the principal factors in the outburst of optical science
which we associate with the names of Newton, Huvgens,
and Euler. The practical application, which we know was
in the minds of each of the.se men, must surely have been
the impelling inotive that caused them to concentrate on
abstract optics their great and exceptional powers of
thought. It was in the quest—the hopeless quest—of the
philosopher's stone and the elixir of life that the found-
ations of the science of chemistry were laid. The inven-
tion of the art of photography has given immense assist-
ance to sciences as widely apart as meteorology, elhnologv.
astronomy, zoology, and .spectroscopy. Of the laws of
heat men were profoundly ignorant until the invention of
the steam engine compelled scientific investigation ; and
the new science of thermodynamics was born. Had there
beeji no industrial development of the steam engine, is it

at all likely that the w-or!d would ever have been enriched
with the scientific researches of Rankine, Joule, Rcgnault,
Hirn, or James Thomson? The magnet had been known
for centuries, yet the study of it was utterlv neglected
until the application of it in the mariners' compass gave
the incentive for research.

The history of electric telegraphy furnishes a verv
striking example of this reflex influence of industrial appli-
cations. The discovery of the electric current bv Volta
and the investigation of its properties appear to have been
stimulated by the medical properties attributed in the pre-
ceding fifty years to electric discharges. But, once the
current had been discovered, a new incentive arose in the
dim possibility it suggested of transmitting signals to a
distance. This was certainly a possibility, even when
only the chemical effects of the current had yet been found
out. Not. however, until the magnetic effects of the
current had been discovered and investigated did telegraphv
assume commercial shape at the hands of Cooke and
Wheatstone in Fngland and of Morse and Vail in .\merica.
Let us admit freely ihat these men were inventors rather
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than discoverers ; exploiters of research rather than
pioneers. They built upon the foundations laid by Volta,
Oersted, Sturgeon, Henry, and a host of less famous
workers. But no sooner had the telegraph become of

industrial importance, with telegraph lines erected on land
and submarine cables laid in the sea, than fresh investi-

gations were found necessary; new and delicate instru-

ments must be devised ; means of accurate measurement
heretofore undreamed of must be found ; standards for

the comparison of electrical quantities must be created

;

and the laws governing the operations of electrical systems
and apparatus must be investigated and formulated in

appropriate mathematical expressions. And so, perforce,

as the inevitable consequence of the growth of the tele-

graph industry, and mainly at the hands of those interested
in submarine telegraphy, there came about the system of

electrical and electromagnetic units, based on the early

magnetic work of Gauss and Weber, developed further by
Lord Kelvin, by Bright and Clark, and last but not least

by Clerk Maxwell. Had there been no telegraph industry
to force electrical measurement and electrical theory to

the front, where would Clerk Maxwell's work have been?
He would probably have given his unique powers to the

study of optics or geometry ; his electromagnetic theory of

light would never have leapt into his brain ; he would
never have pi'opounded the existence of electric waves in

the ether. .And then we should never have had the far-

reaching investigations of Heinrich Hertz ; nor would the

British -Association at Oxford in 1894 have witnessed the

demonstration of wireless telegraphy by Sir Oliver Lodge.
.\ remark of Lord Rayleigh's may here be recalled, that
the invention of the telephone had probably done more
than anything else to make electricians understand the

principle of self-induction.

In considering this reflex influence of the industrial

applications upon the progress of pure science it is of some
significance to note that for the most part this influence
is entirely helpful. There may be sporadic cases where
industrial conditions tend temporarily to check progress
by. imposing persistence of a particular type of machine
or appliance; but the. general trend is always to help to

new developments. The reaction aids the action ; the law
that is true enough in inorganic conservative systems,
that reaction opposes the action, ceases here to be applic-

able, as indeed it ceases to be applicable in a vast number
of organic phenomena. It is the very instability thereby
introduced which is the essential of progress. The grow-
ing organism acts on its environment, and the change in

the environment reacts on the organism—not in such a
way as to oppose the growth, but so as to promote it.

So is it with the development of pure science and its

practical applications.

In further illustration of this principle one might refer

to the immense effect which the engineering use of steel

has had upon the studv of the chemistry of the alloys.

.\nd the study of the alloys has in turn led to the recent
development of metallography. It would even seem that

through the study of the intimate structure of metals,
prompted by the needs of engineers, we are within measur-
able distance of arriving at a knowledge of the secret of

crystallogenesis. Everything points to the probability of

a very great and rapid advance in that fascinating branch
of pure science at no distant date.

Hislory of the Development of Eleclrie Motive Power.
There is, however, one last exainple of the interaction

of science and industry which may claim closer attention.

In the history of the development of the electric motor
one finds abundant illustration of both aspects of that
interaction.

We go back to the year 182 1, when Faraday, after

studying the phenomena of electromagnetic deflexion of a
needle by an electric current (Oersted's discovery), first

succeeded in producing continuous rotations by electro-

magnetic means. In his simple apparatus a piece of

suspended copper wire, carrying a current from a small
battery, and dipping at its lower end into a cup of

mercury, rotated continuously around the pole of a short
bar-Tiiagnet of strel placed upright in the cup. In another
variety of this experiment the magnet rotated around the
central wire, which was fixed. These pieces of apparatus
were the merest toys, incapable of doing any useful work

;
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ntverlheli:ss they demonstrated the essential principle, and
suggested further possibilities. Two years later, Barlow,

using a star-wheel of copper, pivoted so that the lowest

point of the star should malce contact with a small pool

of mercury, found that the star-wheel rotated if a current

was sent through the arm of the star while the arm
itself was situated between the poles of a steel horseshoe-

magnet. Shortly ;)fterwards Sturgeon improved the

apparatus by substituting a copper disc for the star-

wheel. The action was the same. A conductor, carry-

ing an electric current, if placed in a magnetic field, is

found to experience a mechanical drag, which is neither

an attraction nor a repulsion, but a lateral force tending

to move it at right angles to the direction of flow of

the current and at right angles to the direction of the

lines of the magnetic field in which it is situated. Still

this was a tov. Two vears later came the announcement
bv Sturgeon of the invention of the soft-iron electro-

magnet, one of the most momentous of all inventions,

since upon it practically the whole of the constructive part

of electrical engineering is based. For the first time man-
kind was furnished with a magnet the attractive power
of which could be increased absolutely indefinitely by the

mere expenditure of sufficient capital upon the iron core

and its surrounding copper coils, and the provision of a

sufficiently pow-erful source of electric current to e.xcite

the magnetisation. Furthermore the magnet was under

control, and could be made to attract or to cease to attract

at will bv merely switching the current on or off ; and,

lastlv, this could be accomplished from a distance, even

from great distances away. How slowly the importance

of this discovery was recognised is now a matter for

astonishment. To state that Sturgeon died in poverty

twentv-six years later is sufficient to indicate his place

among the unrequited pioneers of whom the world is not

worthv. Six years elapsed, and then there came a flood

of suggestions of electric motors in which was applied

the principle of intermittent attraction by an electro-

magnet. Henry in 1831 and Dal Negro in 1832 produced

see-saw mechanisms so operated. Ritchie in 1S33 and

Jacobi in 1S34 devised rotatory motors. Ritchie pivoted a

rapidlv commutated electromagnet between the poles of a

permanent magnet—a true type of the modern motor

—

while Jacobi caused two multipolar electromagnets, one

fixed, one movable, to put a shaft into rotation and propel

a boat. \ perplexing diminution of the current of the

battery whenever the motor was running caused Jacobi

to investigate mathematically the theory of its action. In

a masterly memoir he laid down a few years later the

theorv of electric motive power. But in the intervening

period, in 1831, Faraday had made the cardinal discovery

of the mechanical generation of electric currents by

magneto-electric induction, the fundamental principle of

the dynamo. Down to that date the onlv known way

—

save for the feeble currents of thermopiles—to generate

electric currents had been the pile of Volta, or one of

the forms of battery which had been evolved from it.

Now, bv Faradav's discovery, the world had become
possessed of a new source, .''ind yet again, strange as it

mav seem, vears elapsed before the world—that is, the

world of engineers—discovered that an important discovery

had been made. Not until some thirty years later were

any magneto-electric machines made of a sufficient size

to be of practical service even in telegraphy, and none
were built of a sufficient power to furnish a single electric

light until about the year 1857. In the meantime in

.America other electric motors, to be driven by batteries,

had been devised by Davenport and by Page ; the tatter's

machine had an iron plunger to be sucked by electro-

magnetic attraction into a hollow coil of copper wire,

thereby driving a shaft and flywheel through the inter-

mediate action of a connecting-rod and crank. Page's

was. in fact, an electric engine, with 2-foot stroI<e, single-

acting, of between 3 and 4 horse-power. The battery

occupied about 3 cubic feet and consumed, according to

Page, 3 lb. of zinc per horse-power per dav. This must
have been an under-estimate : for if Daniell's cells were

used the minimum consumption for a motor of 100 per

cent, etliciency is known to be about 2 lb. of zinc per

horse-power per hour.
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Electric Motive i'oa'cc Impossible in 1857.

Upon the state of development of electric motors
_
fifty

vears ago information may be gleaned from an exceedingly

interesting debate at the' Institution of Civil Engineers

upon a paper read April 21, 1857, "On Electromagnetism

as a Motive Power," by Mr. Robert Hunt, F.R.S. In

this paper the author states that, though long-enduring

thought has been brought to bear upon the subject, and

large sums of money have been expended on the construc-

tion of machines, "' yet there does not appear to be any

nearer approach to a satisfactory result than there w^as

thirty vears ago." .After e.xplaining the elementary prin-

ciples of electromagnetism, he describes the early motors

of Dal Negro, Jacobi, Davenport, Davidson, Page, and

others. Reviewing these and their non-success as com-

mercial machines, he says :
" Notwithstanding these

numerous trials ... it does not appear that any satis-

factot*V explanation has ever been given of the causes

which' have led to the abandonment of the idea of employ-

ing electricity as a motive power. It is mainly with the

view of directing attention to these causes that the present

communication has been written." He admits that electro-

magnets may be constructed to give any desired liftmg

power; but he finds that the attractive force on the iron

keeper of a magnet of his own, which held 220 lb. when

in contact, fell to 36 lb. when the distance apart was only

one-fiftieth of an inch. To this rapid falling off of force

and to the hardening action on the iron of the repeated

vibrations due to the" mechanical concussion of the keeper,

he attributed the small power of the apparatus. .Also he

remarked upon the diminution of the current which is

observed to flow from the batterv when the motor was

running (which Jacobi had, in his memoir on the theory,

traced '^to a counter electromotive force generated m the

motor itself), and which reduced the effort exerted bv the

electromagnets ; this diminution he regarded as impairmg

the efficiencv of the machine. " All electromagnetic

arrangements'," he says, " sufi'er from the cause named,

a reduction of the mechanical value of the prime mover,

in a manner which has no resemblance to any of the effects

due to heat regarded as a motive power." Proceeding to

discuss the batteries, he remarked that as animal power

depends on food, and steam power on coal, so electric

power depends on the amount of zinc consumed ; in sup-

port of which proposition he cited the experiments of

Joule. He gives as his own results that for every grain

of zinc consumed in the batterv his motor performed a

dutv equivalent to lifting 86 lb. i foot high. Joule and

Scoresbv, using Daniell's cells, had found the duty to be

equivalent to raising 80 lb. i foot high, being about half

the theoretical maximum dutv for i grain of zinc. In the

Cornish engine, doing its best duty, i grain of coal w-as

equivalent to a dutv of raising 143 lb. i foot high He

put the price of zinc at 35/. per ton as compared with coa!

at less than 1/. per ton, which makes the cost of power

produced bv an electric motor—if computed by the con-

sumption of zinc in a batterv—about sixty times as great

as that of an eoual power produced by a steam-engine

consuming coal. He concludes that " it would be far more

economical to burn zinc under a boiler and to use it for

generating steam power than to consume zinc in a battery

for generating electromagnetical power."

In the discussion which followed, several men of dis-

tinction took part. Prof. William Thomson, of Glasgow

(Lord Kelvin), wrote, referring to the results of Joule and

Scoresbv • " These facts were of the highest importance

in estimating the applicabilitv of electromagnetism, as a

motive power, in practice; and, indeed, the researches

alluded to rendered the theorv of the duty of electro-

magnetic engines as complete as that of the duty of water-

whwls was generallv admitted to be. Among other con-

clusions which might be drawn from these experiments

was this: that, until some mode of producing electncitv

.ns manv times cheaper than that of an ordmary galvanic

batterv as coal was cheaper than zinc, electromagnetic

engines could not supersede the steam-engine. Mr^

W R. Grove (Lord Justice Sir William Grove) remarked

that a practical application of the science appeared to be

still distant. The great desideratum, in his opinion, was

not so much improvement in the machine as in the prime
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mover, the battery, which was the source of power. At

present the only available use for this power must be

confined to special purposes where the danger of steam

and the creation of vapour were sought to be avoided, or

where economy of space was a great consideration. Prof.

Tyndall agreed with the last speaker, but suggested that

there might be some way of mitigating the apparent

diminution of power due to the induction of opposing

electromotive forces in the machine itself. Mr. C. Cowpcr
spoke of some experiments, made by himself and Mr.

E. A. Cowper, showing the advantage gained by properly

laminating the iron cores used in the molor. He put the

cost of electric power at 4/. per horse-power per hour.

He deprecated building electric motors with reciprocating

movements and cranks ; described the use of silver com-
mutators : and mentioned the need of adjusting the lead

given to the contacts. There was, he said, no reason to

suppose that electric motors could be made as light as

steam-engines. Even in the case of small motors of one-

tenth or one-hundredth of a horse-power, for light work,
where the cost of power was of small consequence, a

boy or a man turning a winch would probably furnish

power at a cheaper rate. .\Ir. Alfred Smee agreed that

the cost would be enormous for heavy work. .Although

motive power could not at present be produced at the

same expense on a large scale by the battery as by coal,

still they were enabled readily to apply the power at any
distance from its source ; the telegraph might be regarded

as an application of motive power transmitted by elec-

tricity. Mr. G. P. Bidder considered that there had been

a lamentable waste of ingenuity in attempting to bring

electromagnetism into use on a large scale. Mr. Joule

wrote to say that it was to be regretted that in France
the delusion as to the possibility of electromagnetic engines
superseding steam still prevailed. He pointed out, as a

result of his calorimeter experiments, that if it were
possible so to make the electric engine work as to reduce

the amount to a small fraction of the strength which it

had when (he engine was standing still, nearly the whole
of the heat (energy) due to the chemical action of the

battery might be evolved as work. The less the heat

evolved, as heat, in the battery, the more perfect the

economy of the engine. It was the lower intensity of

chemical action of zinc as compared with carbon, and the

relative cost of zinc and coal, which decided so completely
in favour of the steam-engine. Mr. Hunt, replying to the

speakers in (he discussion, said that his endeavour had
been to show that the impossibility of employing electro-

magnetism as a motive power lay with the present voltaic

battery. Before a steam-engine could be considered, the

boiler and furnace must be considered. So likewise must
the battery if electric power were to become economical.
Then the President, Mr. Robert Stephenson, wound up
the discussion by remarking that there could be no doubt
that the application of voltaic electricity, in whatever
shape it might be developed, was entirely out cf the ques-
tion, commercially speaking. The mechanical application

seemed to involve almost insuperable difnculties. The
force exhibited by electromagnetism, though very great,

e.xtended through so small a space as to be practically

useless. A powerful magnet might be compared to a
steam-engine with an enormous piston, but with exceed-
ingly short stroke ; an arrangement well known to be very
undesirable.

In short, the most eminent engineers in 1S57 one and
all condemned the idea of electric motive power as un-
practical and commercially impossible. Even Faraday, in

his lecture on " Mental Education " in 1854, had set

down the magneto-electric engine along with mesmerism,
homoeopathy, odylism, the caloric engine, the electric light,

the sympathetic compass, and perpetual motion as coming
in different degrees amongst " subjects uniting more or
less of the most sure and valuable investigations cf science
with the most imaginary and unprofitable speculation, that
are continually passing through their various phases of
intellectual, experimental, or commercial development,
some to be established, some to disappear, and some to
recur again and again, like ill weeds that cannot be
extirpated, yet can be cultivated to no result as wholesome
food for the mind."

NO. 1972, VOL 76]

fi/(y Wars Later.

Fifty years h.ive fled, and Hunt, Grove, Smee, Tyndall,
Cowper, Jtjule, Bidder, and Stephenson have long passed
away. Lord Kelvin remains the sole and honoured
survivor of that remarkable symposium. But the electric

motor is a gigantic practical success, and the electric

motor industry has become a very large one, employing
thousands of hands. Hundreds of factories have discarded

iheir steam-engines to adopt electric-motor driving. All

travelling cranes, nearly all tramcars, are driven by

electric motors. In the Navy and in much of the merchant
service the donkey-engines have been replaced by electric

motors. Electric motors of all sizes and outputs, from
one-twentieth of a horse-power to 8000 horse-power, are

in commercial use. One may well ask : What has
wrought this astonishing revolution in the face of the

unanimous verdict of the engineers of 1857?
The answer may be given in terms of the action and

reaction of pure and applied science. Pure science

furnished a discovery; industrial applications forced ii'

development ; that development demanded further abstract

investigation, which in turn brought about new appli-

cations. It was beyond all question the development tl

the dynamo for the purposes of electrotyping and electrii

light which brought about the commercial advent of the

electric n-.otor. For about that very time Holmes and
Siemens and Wilde and Wheatstone were at work develop-

ing Faraday's magneto-electric apparatus into an apparatus

of more practical shape; and the electric lighthouse lamp
was becoming a reality which Faraday lived to see before

his death in 1867. That eventful year witnessed the intro-

duction of the more powerful type cf generator which
excited its own magnets. And even before that date a

young Italian had made a pronouncement which, though
it was lost sight of for a time, was none the less of

importance. .Antonio Pacinotti in 1S64 described a

machine of his own devising, having a specially wound
revolving ring-magnet placed between the poles of a

stationary magnet, which, while it would serve as an
admirable generator of electric currents if mechanically

driven, would also serve as an excellent electric motor if

supplied with electric currents from a battery. He there-

upon laid down the principle of reversibility of action, a

principle more or less dimly foreseen by others, but never

before so clearly enunciated as by him. .And so it turned

out in the years from 1S60 to 18S0, when the commercial
dynamo was being perfected by Gramme, Wilde, Siemens,

Crompton, and others, that the machines designed specially

to be good and economical generators of currents proved

themselves to be far better and more efficient motors than

any of the earlier machines which had been devised

specially to work as electromagnetic engines. Moreover,

with the perfection of the dynamo came that cheap source

of electric currents which was destined to supersede the

battery. That a dynamo driven by a steam engine furnish-

ing currents on a large scale should be a more economical

source of current than a battery in which zinc was con-

sumed, does not appear to have ever occurred to the

engineers who, in 1857, discussed the feasibility of electric

motive power. Indeed, had any of them thought of it,

they would have condemned the suguestion as chimerical.

There was a notion abroad—and it persisted into the

'eighties—that no electric motor could possibly have an
efficiency higher than 50 per cent. This notion, based

on an erroneous understanding of the theoretical investi-

gations cf Jacobi, certainly delayed the progress of events.

Yet the clearest heads of the time understood the matter
more truly. The true law of efficiency was succinctly

stated by Lord Kelvin in 1S51, and was recognised by
Joule in a paper written about the satne date. In 1S77

Mascart pointed out how the efificiency of a given magneto-
electric machine rises with its soeed up to a limiting value.

In 1870 Lord Kelvin and Sir William Siemens gave
evidence before a Parliamentary Committee as to the

possible high eflKiency cf an electric transmission of

power ; and in .August of the same year, at the British

.Association meeting at Sheffield, the essential theory of

the efficiency of electric motors was well and admirably

put in a lecture by Prof. .Ayrlon. In 1882 the present

author designed, in illustration cf the theory, a graphic



August 15, 1907] NA TURE 595

construction, which has been ever since in general use
to make the principle plain. The counter-electromotive
force generated by the motor when running, which Hunt
and Tyndall deplored as a defect, is the very thing which
enables the motor to appropriate and convert the energy
of the battery. Its amount relatively to the battery's own
electromotive force is the measure of the degree to which
the energy which would otherwise be wasted as heat is

utilised as power. Pure science stepped in, then, to con-
firm the possibility of a high efficiency in the electric

motor ficr se. But pure science was also brought into

service in another way. .\n old and erroneous notion,

which even now is not quite dead, was abroad to the

effect that the best way of arranging a battery was so to

group its component cells that its internal resistance should
be equal to the resistance of the rest of the circuit. If

this were true, then no battery could ever have an efficiency

of more than 50 per cent. It was supposed in many
quarters that this misleading rule was applicable also to

the dynamo. The dynamo makers discovered for them-
selves the fallacy of this idea, and strove to reduce the

interna! resistance of the armatures of their machines to

a minimum. Then the genius of the lamented John
Hopkinson led him to apply to the design of the magnetic
structure of the dynamo abstract principles upon which
a rational proportioning of the iron and copper could

result. .\ similar investigation was independently made
by Gisbert Kapp, and between these accomplished engineers
the foundations of dynamo design were set upon a scientific

basis. To the perfection of the design the magnetic studies

of our ex-Prcsident, Prof. Ewing, contributed a notable
part, since they furnished a basis for calculating out the

inevitable losses of energy in armature cores by hysteresis

and parasitic currents in the iron when subjected to re-

curring cycles of magnetisation. Able constructive

engineers. Brown, Mordcy, Crompton, and Kapp, perfected

the structural development, and the dynamo within four

or five years became, within its class, a far more highly

efficient machine than any steam engine. And as by the

principle of reversibility every dynamo is also capable of

acting as a motor, the perfection of the dynamo implied

the perfection, both scientific and commercial, of the motor
also. The solution in the 'eighties of the problem how to

make a dynamo to deliver current at a constant voltage

when driven at a constant speed, found its counterpart

in the solution by Ayrton and Perry of the corresponding
problem how to make a motor which would run at constant

speed when supplied with current at a constant voltage.

Both solutions depend upon the adoption of a suitable com-
pound winding of the field magnets.

.A little later alternating currents claimed the attention

of engineei's ; and the alternating . current generator, or
" alternator," was developed to a high degree of perfec-

tion. To perfect a motor for alternating currents was not

so simple a matter. But again pure science stepped in,

in the suggestion bv Galileo Ferraris of the extremely
beautiful theorem of the rotatory magnetic field, due to

the combination of two alternating magnetic fields equal

in amplitude, identical in frequency and in quadrature in

space, but differing from each other by a quarter-period

in phase. To develop on this principle a commercial
motor required the ingenuity of Tesla and the engineering
skill of Dobrowolskv and of Brown : and so the three-

phase induction motor, that triumph of applied science,

came to perfection. Ever since 1891, when at the Frank-
fort Exhibition there was shown the tour dc force of

transmitting 100 horse-power to a distance of 100 miles

with an inclusive efficiency of 73 per cent., the commercial
possibility of the electric transmission of power on a large

scale was assured. The modern developments of this

branch of engineering and the erection of great power-
stations for the economic distribution of electric power
generated by large steam plant or by water-turbines are

known to all engineers. The history of the electric motor
is prolmbly without parallel in the lessons it affords of the

commercial and industrial importance of science.

But the query naturally rises : If a steam-engine is still

needed to drive the generator that furnishes the electric

current to drive the motors, where does the economy come
in ? Why not use sinall steam-engines, and get rid of

all intervening electric appliances? The answer, as every
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engineer knows, lies in the much higher efficiency of large

steam-engines than of small ones. A single steam-engine
of 1000 horse-power will use many times less steam and
coal than a thousand little steam-engines of i horse-

power each, particularly if each little steam-engine re-

quired its own little boiler. The little electric motor may
be designed, on the other hand, to have almost as high an
efilciency as the large motor. .\nd while the loss of energy
due to condensation in long steam-pipes is most serious,

the loss of energy due to transmission of electric current

in mains of equal length is practically negligible. This
is the abundant justification of the electric distribution of

power from single generating centres to numerous electric

inotors placed in the positions where thev are wanted to

work.
Education and Training of Engineers.

Interplay of action and reaction make for progress not
only in the evolution of the scientific industries, but also

in the development of the individual engineer. In him,
if his training is on right lines, pure theory becomes an
aid to sound practice ; and practical applications are con-

tinually calling him to resort to those abstractions of

thought, the underlying principles, which when known
and formulated are called theories. Recent years have
brought about a so much belter understanding of educa-
tion, in its bearing upon the professions and constructive

industries, that we now seldom hear the practical man
denouncing theory, or the theorist pooh-poohing practice.

It is recognised that each is useful, and that the best

uses of both are in conjunction, not in isolation. As a
result of this better understanding distinct progress is

being made in the training of engineers. Of this the

growth of the engineering departments of the universities,

and of the technical colleges and schools, affords striking

evidence. The technical schools, moreover, are recognising

that their students must have a sound preliminary educa-
tion, and are advancing in the requirements they expect of

candidates for admission. They are also finding out how
their work may best supplement the practical training in

the shops, and are improving their curricula accordingly.

In the engineering industry, too. Great Britain is slowly

following the lead taken in .America, Germany, and
-Switzerland, in the recognition afforded to the value of a

systematic college training for the young engineer, though
there is still much apathy and even distrust shown in

certain quarters. Vet there is no doubt that the stress of

competition, particularly of competition against the indus-

try and the enterprise of the trained men of other nations,

is gradually forcing to the front the sentiment in favour

of a rational and scientific training for the manufacturer
and for the engineer. As William Watson, in his " Ode
on the Coronation," wrote in a yet wider sense of

England :>

—

For now the day is unto then that Icnow,

And not henceforth she stumble-J on the prize :

And yonder march the nations full of eyes.

Already is doom a-spinning. . . .

Truly the day is " unto thein that know." Knowledge,
perfected by study and training, inust be infused into the

experience gained by practice : else we compete at very

unequal odds with the systematically trained workers of

other nations. Nor must we make the mistake here in

the organisation of our technical institutions of divorcing

the theory from its useful applications. In no department

is this more vital than in the teaching of mathematics

to engineering students. For while no sane person would
denv that the study of mathematics, for the sole sake of

mathematics, even though it leads to nothing but abstract

mathematics, is a high and ennobling pursuit, yet that

is not the object of inathematical studies in an engineering

school. The young engineer must learn mathematics not

as an end in itself, but as a tool that is to be useful to

him. And if it is afterwards to be of use to him, he must
learn it by using it. Hence the teacher of mathematics

in an engineering school ought himself to be an engineer.

However clever he be as a mathematical person, his teach-

ing is unreal if he is not incessantly showing his learners

how to apply it to the problems that arise in practice

;

and this he is incapable of doing if these problems do

not lie within his own range of experience and knowledge.

Were he a heaven-born senior wrangler, he is the wrong
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man to teach mathematics if he cither despises or is

if^norant of the ways in which mathematics enter into
engineering. The fact is that for the great majority of

engineering students, the mental training they most need
is that which will enable them to think in physics, in

mechanics, in geometric space, not in abstract symbols.
The abstract symbols, and the processes of dealing with
their relations and combinations, are truly necessary to

them : but they are wanted not for themselves, but to
iorm convenient modes of expressing the physical facts

and laws, and the interdependence of those physical facts
and laws. When the student loses grip of the physical
meaning of his equations, and regards them only as
.ibstractions or groupings of symbols, woe betide him.
His mathematics amount to a mere symbol-juggling. That
is how paper engineers are made. The high and dry
mathematical master who thinks it beneath him to show
a student how to plot the equations y = .'\sin.\-, or
r = () sin 9, or who never culls an example or sets a problem
from thermodynamics or electricity, must be left severely
on one side as a fossil. Better a living Whitworth scholar
than a dry-as-dust Cambridge wrangler. He at least
knows that elasticity is soinething more real than the

group of symbols E = p-=--^, which any mathematician

may "know," even though he be blissfully ignorant
whether the force required to elongate a square-inch bar
of steel by one one-millionth of its length is ten ounces or
ten tons.

One evidence of the wholesome change of opinion that
is springing up concerning the training of engineers is the
abandonment of the system of taking premium pupils into
works with no other test or qualification than that of the
money-bag. .Already many leading firms of engineers
have been finding that the practice of taking sons of
wealthy parents for a premium does not answer well, and
is neither to their own advantage nor in many cases to
that of the "pupil," whom it is nobody's particular busi-
ness in the shops to train. Premium pupilage is abso-
lutely unknown in the engineering firms of "the United
States or on the Continent of Europe. The firms who
have abandoned it are finding themselves better served by
taking the ablest young men from the technical school's
and paying them small wages from the first, while thev
gain e.xperience and prove themselves capable of good
service. Messrs. Yarrow and Co. have led the wav with
a plan of their own, having three grades of apprentice-
ship, admission to which depends upon the educational
abilities of the youths themselves. Messrs. Siemens have
adopted a plan of requiring a high preliminary training.
The Daimler Motor Company has likewise renounced all

premiums, preferring to select young men of the highest
intelligence and merit. Messrs." Clayton and Shuttleworth
have quite recently reconstructed their system of pupil-
apprenticeship on similar lines. The British Westing-
hous? Company and the British Thomson-Houston Com-
pany have each followed an excellent scheme for the
admission of capable young men. Even the conservatism
of the railway engineers shows signs of giving way ; for
already the Great Eastern Railway has modernised its

regulations for the admission of apprentices. What the
engineering staffs of the railway companies have lost by
taking in pupils because of their fathers' purses rather
than for the sake of their own brains it is impossible to
gauge. But the community loses too, and has a right to
expect reform.
To this question, aflfccting the whole future outlook of

engineering generally, a most important contribution was
made in iqofi by the publication by the Institution of Civil
Engineers of the report of a committee (appointed in
Xovember, 1003) to consider and report to the Council
upon_ the subject of the best methods of education and
training for all classes of engineers. This Committee.
a niost influential and representative body consisting of
leading men appointed bv the several professional societies,
the Institutions of Civil, Mechanical, and Electrical
Engineers, the Institution of Xaval .Architects, the Iron
and Steel Institute, the Institution of Gas Engineers, the
Institution r,f Mining Engineers, and two northern socie-
ties, was ablv and sympathetically presided over bv Sir
William II, White. Its inquiries' lasted over two years
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and included the following sections : (i) Preparatory

Training in Secondary Schools
; (2) Training in Offices,

Workshops, Factories, or on Works
; (3) Training in

Universities and Higher Technical Institutions; (4) Post-

graduate Work. The findings of this Committee must be

received as the most authoritative judgment of the most
competent judges. So far as they relate to preparatory

education they suggest a modernised secondary school

curriculum in which there is no one specialised scientific

study, but with emphasis on what may be called sensible

mathematics. They also formulated one recommendation
so vital that it must be quoted in full :

—

" A leaving examination for secondary schools, similar

in character to those already existing in Scotland and
Wales, is desirable throughout the United Kingdom. It

is desirable to have a standard such that it could be
accepted by the Institution [of Civil Engineers] as equiva-

lent to the Studentship Examination, and by the Universi-

ties and Colleges as equivalent to a Matriculation

Examination."
One may well wonder why such a reasonable recom-

mendation has not long ago been carried out by the Board
of Education. Perhaps it has been too busy over the

religious squabble to attend to the pressing needs of the

nation.

The second set of recommendations relates to engineer-

ing training. It begins with the announcement that
" long experience has led to general agreement among
engineers as to the general lines on which practical train-

ing should proceed"; but goes into no recommendations
on this head beyond favouring four years in workshops,
on works, in mines, or in offices, expressing the pious

desire that part of this practical training should be obtained
in drawing-offices, and suggesting that during workshop-
training the boys should keep regular hours, be subject

to discipline, and be paid wages. It then lays down a

dozen recommendations as to the " academic " training

suitable for the a%-erage boy. He should leave school

about seventeen ; he should have a preliminary year, or

introductory workshop course of a year, either between
leaving school and entering college, or after the first year
of college training. If the workshop course follows

straight on leaving school there must be maintenance of

studies either by private tuition or in evening classes, so

that systematic study be not suspended. For the average
student, if well prepared before entering College, the

course should last three academic years (three sessions')

;

in soVne cases this might be extended to four or shortened
to two. \ sound and extensive knowledge of mathe-
matics is necessary in all branches of engineering, and
those departments of mathematics which have no bearing

upon engineering should not claim unnecessary time or

attention. The Committee strongly recommends efficient

instruction in engineering drawing. The college course
should include instruction (necessarily given in the labor-

atoryl in testing materials and structures, and in the prin-

ciples underlying metallurgical processes. In the granting
of degrees, diplomas, and certificates, importance should
be attached to laboratory and experimental work per-

formed by individual students, and such awards should
not depend on the results of terminal or final examinations
alone.

.All this is most excellent. It will be seen that it is

entirely incompatible with the premium-pupil system, which
may therefore be regarded as having been weighed and
found wanting. For two things clearly stand out ; that

the young engineer must be college-trained, and that when
he goes to works he should be regularly paid. It would
have been well if the Committee could have been more
explicit as to the proper course of workshop training ; for

instance as to the systematic drafting of the young engineer
through the shops—forge, foundry, pattern-shoo, fitting-

shop, &c. , and as to the proper recognition of the duty
of the shop-foreman to allocate work to the novice in

suitable routine. These are doubtless among the matters
in which " long experience has led engineers to general
agreement." But this being so, it would have been well

to state them authoritatively, k notable feature of this

report is its healthy appreciation of the advantages of

training, and an equally healthy distrust of the practice

of cramming for examinations. So soon as any subject
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is crammed, it ceases to afford a real training. " Nature
provides a very convenient safety-valve for knowledge too

rapidlv acquired." It is even whispered that a new species

of crammer has arisen to " prepare " candidates in

engineering for the graduate examinations of the Institu-

tion of Civil Engineers. The' distinguished framers of

this epoch-making report on the education and training

of engineers at least give no countenance to any such
parasitical development. For the scheme of education and
training at which the Committee has aimed is genuinely

scientific, a happy federation of the theoretical with the

practical. It seeks to place the training on a broad basis,

and to secure to every future engineer worthy of the name
the advantage of learning his professional work in both

its aspects. It seeks, in short, to take advantage of that

reflex action between science and its applications in which
lies the greatest stimulus to progress. Its adoption will

utilise for the young engineer, and therefore for the

engineering industry as a whole, the facilities for train-

ing now so widely afl'orded throughout the country. If

the institutions, schools, and colleges where engineering

training is offered are but rightly developed and co-

ordinated, the engineers of Great Britain need have no
fear as to holding their own against the trained engineers

of other countries. It is for the employers to make use

of these institutions, and to show that sympathetic interest

in their efficiency which is essential to their full success.

SECTION' H.

ANTHROPOLOGY.

Opening .Address bv D. G. Hog.jirth, M.A., President of
THE Sectio.n.

Religions Sitrvivals.

The science of Anthropology, from its very nature, seldom
touches the beliefs or customs of the higher actual civilis-

ations ; but exceptions occur when it enters the field of

comparative religion. In coming to the aid of this fas-

cinating study it can hardly help offending, sooner or later,

certain prejudices which :u'e deeply rooted and widely dis-

tributed, and that not only when it really contravenes the

beliefs of pious minds, but, often enough, when its exponents
neither wish to impair these beliefs, nor, as a matter of

fact, are taking any steps to do so ; for the opposition which
meets science when it concerns itself with religion is very
frequently arrayed before the opponent has taken the

time or the trouble to ascertain whether anything vital or

essential is concerned in the investigation. At any rate it

will be allowed that the majority of the treatises on this

study written in the English tongue do not, by any lack

of reverent treatment or by any obvious oblivion of the

responsibility resting on those who inquire into the

religious basis of our social order, display any
desire to offend. But just because some offence

must almost inevitably be given, even by the most
reverent anthropologist, in pursuing investigations which
involve examination of actual pious beliefs, it is especially

incumbent on students of this particular subject to proceed
only along the most strictly judicial lines, careful not to

force a conclusion from evidence which is in any respect

dubious or even incomplete ; and, moreover, to be quite

clear in their own minds and to make it clear to others
how far their investigation really touches actual religion

in vital and essential points of belief as distinguished from
mere points of observance or ritual, i.e., religious acci-

dents, as they might be called. Obvious as this caution
may seem, neglect of it is very general, and has led to

much needless suspicion of .Anthropology as a science with
covert and far-reaching purpose, subversive of all religion.

It is in the interests of definition and clearness in a
controversial topic among the religious inquiries of anthro-
pologist^ that I have chosen my theme to-day. I have
small claim to expound the science, as usually understood,
to which this Section is devoted, whether on its physical
or on its social side, so far as the latter is principally
concerned with actual custom and folklore. But as
one who has spent more than twenty years in studying the
ancient life of that region of the world in which three of
the greatest actual systems of religion were developed, and
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a good part of his time among the modern peasantry of
the region itself, I have had my attention particularly
directed to the evolution of religious beliefs and observ-
ances during long periods of time, which are unusually
well illuminated for us from first to last by the light of
both monuments and literature; and that attention has
often been arrested by striking instances of cuUiis con-
tinuity under successive religious systems or dispensations.
I enjoyed the advantage of beginning travel in the Nearer
East in the company of the acute observer who is now
Sir Williain Martin Ramsay, and to his comments on what
we saw together in the Phrygian highlands as long ago
as i8<S7 I owe inuch of my earliest interest in the question
of religious survival and my direction towards the lines on
which I have since tried to study it. Some day let us hope
that, prompted by such a lectureship as the Gifford Found-
ation, or encouraged by some discerning publisher, Sir
William Ramsay may collect from his many bcoks the
observations scattered here and there upon the religious
elements which survived from .Anatolian heathendom into
both Christian and Moslem observance, and adding to
them others from the storehouse of his memory and his
notebooks, produce a volume parallel to that " Religion of
the Semites " which is the abiding memorial of his dead
friend and ally.

I have called " Religious Survivals " a controversial
topic. That is to put it mildly. Indeed, few anthropo-
logical topics generate so much heat. In addition to a
common distaste with which one may sympathise, even if

one does not share it, manifested by many reverent minds
for all objective discussion of things religious, this topic
challenges a certain very widespread prejudice, as irra-
tional as it is strong—namely, the prejudice against the
inclusion of orthodox religious beliefs and observances
under the general maxim, " There is nothing new under
the sun." The more sacred a man holds anvthing the less

will he believe that evolution has had anything to do with
it—evolution with its inevitable implication of embryonic
and imperfect stages. The Athenian loved to think' that
the great patron goddess of his city sprang fully grown
and fully armed from (he head of the King of heaven.
The devotees of all creeds have wished to believe that
when the first founders of systems proclaimed their mis-
sions the old things passed away like a burning scroll
and a wholly new earth and heaven began. Nothing is

more repugnant to the ordinary orthodox Moslein than the
suggestion that the Prophet borrowed theology and doctrine
from earlier Semitic systems, notably the Hebraic, and
that much of the ceremonial and observance now followed
by the faithful in their most religious moments, those of
the Meccan pilgrimage, survive from the times of ignorance.
Vet what contentions are less controvertible in fact than
these? The devotee can believe that every detail of a new
dispensation was known from all time in heaven, but will
refuse to allow that anything can have been known on
earth. With that direct revelation which he thinks to have
been vouchsafed at a given moment froin on high, the
slate of time must have been wiped clean of all previous
religious thought and practice. I do not, of course, speak
for one moment of the enlightened and scholarly doctors
of our own creed or any other. These have always seen
and often stated that the religious systems by which they
hold have assimilated much from systems of earlier date ;

nor in admitting that have they found their faith take any
harin.

How natural and compelling, however, is the prejudice
in question may be estimated by the fact that it is ex-
tended to dispensations in other fields than the religious.
For example, that message to civilisation w^hich it was
given to the pagan Hellene to deliver does not admit in

the view of certain devout Hellenists of the view that the
Greek artistic sense had any pedigree in pre-classical times.
They resent as an insolent innuendo the contention that
what is essential in the Greek spirit can be detected in the
work of peoples living in the Hellenic area long before the
rise of classic Hellenic art, and that from these peoples
and from others who possessed older civilisations the fabric
of Hellenism was built up in strata, which can still be
observed, and referred to their pre-Hellenic authors. So
close akin is odium archcvologictnn to odium theologicum !

A'et, perhaps, in this case they are really one and the
same, for perfervid Hellenism is the last half-conscicus
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protest of the Western peoples of Europe against the

dominance of an Asiatic religion.

Irrational is this prejudice in the first degree of course,

because not only have we the clearest historical evidence

that in our own religious practice, as in that of other races,

details of earlier ritual and observance have survived,

often by conscious and intentional adoption, but also, as

Robertson Smith well said, " experience shows that primi-

tive religious beliefs are practically indestructible, excepi

bv the destruction of the race in which they are ingrained."

All apostles of new creeds have had to preach to and gain

the adherence of societies which they could not hope to

lead to a perfect way all at once or even in centuries of

time, and all have had to take account of the pre-existing

habits of religious thought and actual expressions of re-

ligious feeling, and by accepting some compromise to

modifv these to their purpose. And if this be obviously

true of those societies which such an apostle as Mohammed
could influence directly and retain under some sort of per-

sonal control, what must we say of the societies to which

the truth only came at second . hand or by many more
degrees removed from the original prophetic utterance ^

What of the remote or scattered folk to whom it came not

at all tiUafter a long interval, and then faint and confused

as a reverberating echo? For these at least there was no

possibility of such utter change as revelation working
through the human agency of a magnetic personality may
have effected elsewhere : and of their belief and their practice

much, perhaps the most, has remained primaeval and local,

and as the physical conditions of their life have prompted

it from all time to be, and prompt still.

All this stratification in religious belief and practice it

is the function of .'\nthropology to investigate; and thereby

it may render no small service to religion itself by dis-

tinguishing accidental elements in ritual ana observance

which have persisted from systems worn out and aban-

doned. But while proclaiming that this investigation is

not only legitimate but necessary, I wish to-day to utter

a note of warning against a certain confusion of thought

which is often . manifested by the investigators in this

particular field, and is apt to occasion unfortunate ethical

consequences or, at the best, unnecessary scandal. It finds

expression in (he grouping of all the elements in belief,

observance, and ritual, which have persisted from earlier

systems to later, under one head as religious survivals,

without due account being taken of very vital differences,

both in their essential nature and in the history and reason

for their persistence. The word " survival " itself is ^cr

accidens not a very fortunate one. Though in the broad

sense perfectly appropriate to all things that persist, it has

acquired in our modern speech, largely from its use in

medical science, a certain particular connotation of oppro-

brious import. It suggests something which has lost its

useful purpose, and is effete or even dead, persisting among
living organisms usually to their detriment. Such is the

sense in which many anthropologists seem to use the word
in speaking of religious persistences without discriminating

between divers kinds of these; and such, still more often,

is the connolation which their readers attach to the word
in this connection. Yet all religious persistences are not

survivals in this pathological sense—nay, the class to which
this connotation is suitable includes but a small proportion

of the whole. It is to distinguishing these classes of sur-

vivals that 1 propose to address myself in the remainder of

the time which is allotted to me to-day.

In the first place there is a most numerous and important
body of religious persistences which ought not to be called

survivals at all, if that word be used, as it usually is, with

a causative implication ; that is to say, there are elements
of belief and practice the existence of which in actual cult

is not necessarily due at all to the fact that they, or some-
thing very closely akin, existed in a previous cult. If

religion is the expression of the instinctive desire of man to

find an intelligible relation between his own nature and a
nature which transcends its limitations, he appears unable
to establish that relation by other than a very small and
definite number of conceptions ; and among certain races,

and indeed in certain geographical areas, those conceptions
seem not to vary over immense spaces of time and under
successive dispensations. The just way to regard them,
therefore, is as falling within categories of thought incvit-
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ably imposed on the human mind by its humanity and
necessary conditions of any religious sense whatever. Man
does not form these conceptions because his predecessors

formed them, nor indeed because his contemporaries hold
them ; but because, as an individual limited by race and
environment, he cinnot otherwise satisfy his religious

instinct. How important this class is, and how much it

includes which has often been discussed by anthropologists

under the head of religious survival, may be judged if we
recall that there falls under it such an article of belief as
the Incarnation of (iod with al! its consequences of expres-

sion—the immaculate conception, atoning death, and bodily

resurrection. Neither this belief nor any of its expressions,

1 need hardly say, make their appearance for the first lime
in Christianity. They are to be recognised as forms

—

necessary categories of creed if you will—under which races
of the Nearer East and of other regions of the world also

have conceived the relation between the human and the

divine as far back as we know anything of their history.

I'ut since anthropological knowledge concerning this delicate

and difficult instance has been set forth lately in full detail

by a distinguished student of religious persistences, Mr.

J. G. Frazer, in his " Adonis, Attis, and Osiris," I feel

no obligation to deal with it further than to remind you
that, apart from all question whether Christian tradition

states historical facts in this matter, nothing which Anthro-
pology has collected in the way of comparative facts from
other creeds serves to place cither this belief or its form
of expression among religious sur\'ivals in the narrower
sense—that is to say, among religious elements which
appear in Christianity merely because they existed in earlier

religions. Much accidental circumstance has beyond doubt
attached itself to this Christian tenet from the previous
cult obser\'ances and ritual of the many races which it has
convinced ; and to certain of these I shall call attention

presently when I come to deal with another class, more
properly to be called religious survivals ; but as for the

essentials of the belief, they have as much right to be
regarded as independent conceptions of Christianity,

despite their earlier appearance in other religions, as
history proclaims them to have been endued by Christianity

with a wholly new ethical significance.

But in order to fortify my generalities with a particular
example, I may be allowed to deal in brief detail with
another, though related, religious conception of the same
class, which has not been so exhaustively treated by anthro-
pologists. .As a student of Mediterranean races and a fre-

quent obsery'er of their actual representatives, I have often

been struck by the persistent dominance of femininity in

their conception of the Divine, and equally by the distinction

which that fact makes between their instinctive creeds and
those of other races domiciled contiguous to them, but round
an outer radius. In fact, it would not be diflicult to draw
a broad frontier line at a certain distance inland round the
Mediterranean are.T from the Atlantic to the African deserts,

within which u Goddess has always reigned supreme in the

hearts of the unsophisticated folk, with a God occupying
onlv a subordinate, and often demonstrably a less primaeval,

throne ; while without it the God has been dominant and
feminine divinity secondary. Within the frontier lie the

peninsular and other littoral districts with a broad hinter-

land of mountainous or hilly regions. With the
great continental plains begins the outer and con-

trasted circle. The predominance of a great Nature
Goddess among all the races of the East Mediter-
ranean basin in the earliest historic time is well

known ; and to what had been ascertained of her among
the Semites, under her many names, Tanith, AI-Lat, Baalit,

Ishtar, Atta, Ashtaroth—these last but variants of one
appellation ; among the Nilotic peoples also under many
names, e.g., Neith and Isis; among the Anatolian races

as the Great Mother, Kybele, Ma, and the unknown
" Hittite " title; among the historic inhabitants of Greece
and the VEgean as Rhea, Artemis, Britomartis, and a
score of other appellations; among the Italic tribes, as

Diana or local variants, there has been added latterly the

discovery that a Goddess of character and attributes,

readily to be compared with those of the Nature deity in

various oarls of the surrounding area, was dominant in

the religion of that important artistic race w-hich occupied

the .'Egean in the prehistoric age, and had so much in-
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fluence on the momentous civilisation of its later time

—

that race which has been rescued from long oblivion by
Schliemann in Greece and Troy, and by Evans and others

in the Isles. The more we learn of this great Nature- or

Mother-Goddess, the more primaeval and predominant is

the position she is seen to hold. All round the Eastern
Mediterranean she was before all created things : she

became the mother of a son by spontaneous generation or

some other process independent of the male—an idea, it

may be remarked, which presents no impossiblity to the

minds of very primitive races,.some of whom even at this

day do not connect fertilisation and conception as cause

and effect. With her son she produced all life ; she gave

her son to the humanity so created, and humanity killed

him that it might live ; he revived and returned again to

his mother, was again killed, and so the cycle of the

seasons revolved. So far as concerns Him in all his

avatars Mr. Frazer's book may be consulted. As for Her,

a Woman still holds the same place in the religious belief

of the old races of the same region, wherever they have

escaped assimilation by conquering races and faiths from

beyond the border. Hear any Greek or Italian peasant

in a moment of excitement or danger. He calls on no

Person of the Trinity, but on the Virgin. For him her

pow'er does not come from her Motherhood of her Son.

Indeed. I have known Christian countrymen of a West
Anatolian valley to whom that motherhood was evidently

unknown, and when spoken of remained without interest

or significance. She is a self-sufficient, independent em-
bodiment of divinity, to whom the ruder folk of Mediter-

ranean lands offer their prayers and pay their vows alone.

She and no other is beseeched to grant increase and fer-

tilitv ; she and no other is credited with the highest direc-

tion of human affairs. But to say, as so often is said,

that, for instance, in Greek lands the Panaghid is simply

a survival of Artemis or .Aphrodite under another name,

is to convey a false impression. She stands for the same
principle of divinity as they ; she has taken on, as I shall

point out presently, even the feasts and the ritual of her

predecessor ; and she has often made peculiarly her own
the spots especially sacred to the earlier Mother-Goddess.

But, as I take it, she is not worshipped now in Ephesus

or Cyprus merely because there was once a dominant cult

of .Artemis or Aphrodite in these places, but because to the

peoples of a wide Mediterranean region it is still, as it

always was, a religious necessity to embody their idea of

divinity in the feminine : and I would state the relation

of the Christian Virgin-Goddess to the pagan one rather

in this wav—that, coming from without, she gained accept-

ance at once for herself, and probably also, in a great

measure, gained acceptance for the whole creed vi'ith which

she was connected, because she offered a possible personifi-

cation of the same principle which had always been

dominant in the local religion.

Why that principle was so deeply rooted in the peoples

of this particular region I cannot pretend precisely to say.

To ascribe it, as has been suggested, to the original pre-

valence of Muttcrrecht is probably to mistake effect for

cause. The principle has its roots deeper down than even

the matriarchal system. In a general way we may hold

it the result of a peculiar mental concentration upon the

idea of generation and reproduction of life, upon the

increase of man, the brute creation, and the earth. In

these processes the more obvious part played by the female

in Nature inevitably t^nds among primitive peoples, who
are comparatively peaceful and more of agriculturists and

herdsmen than warriors or hunters, to make woman seem

the sole condition of their being and the predominant

arbiter of their destinies. More we can hardly say. We
cannot determine whether there were peculiar geographical

conditions in the dawn of time, which, either in some
other home or in the Eastern Mediterranean region itself,

predisposed the ancestors of the actual races of the latter

to this cult of the reproduclive force. One can but bear

witness that at the present day this idea is an obsession

of these inhabitants wherever they remain in a com-
paratively simple state of society. -All their thoughts,

their prayers, and their iictions seem to be inspired by

It, and '

of all their thoughts, their prayers, and

their actions—so far as they have not been warped to

'the Father-God of the Southern Semites by the armed

pressure of an alien folk from the warlike steppes of

Northern -Asia—Mary, the Panaghii, is the focus.

In her essential identification with the religious sense of

these peoples, therefore, the Virgin is no mere survival.

But in an accidental or secondary sense her actual per-

sonality may, perhaps, be so regarded in the region in

question if we are careful to exclude from the word all

connotation of superfluity or decaying energy. Her cult

may be brought under that body of beliefs, observances,

and practices which have demonstrably passed from earlier

religious system to later by processes of transference,

usually unconscious, but often half-conscious, and un-

doubtedly in some cases wholly conscious. Where the

process has been unconscious or half-conscious these beliefs,

observances, and practices have survived in the new sys-

tem because the religious sense of the masses felt in-

stinctively that they were necessary to its expression. They
cannot therefore be regarded as survivals with any
implication of decay or death. They were necessities

under the former system ; they remained necessities under
the later, and may be living forces and vital expressions of

the human desire for relation with the divine under the

new as much as under the old. Where the process has

been conscious a popular demand for their survival as

necessities has been appreciated by leaders of the system,

and observances and forms of ritual have been consciously

taken from the old system to express a principle still active

under the new. Often we are in a position to know that

the old beliefs, observances, and forms did not accord with

the highest ideals of the most advanced professors of the

new system, and that they came to be consciously adopted

bv compromise in the interests of the more rapid and per-

manent establishment of the latter among inferior intel-

ligences. They w^ere better than the worse, if not as good

as the best. Of these Dr. Bigg is speaking in the preface

to his book " The Church's Task under the Roman
Empire " when he says, " The most significant changes

in history were not imposed upon the Church by the

bishops from above, but forced upon the bishops by the

pressure of popular opinion from below." .A well-known
example is supplied by the early history of Islam, when
the Prophet, having learned in exile at Medina, what
many of his apostles have since had to learn, that the

Semitic masses could not be weaned to a perfectly spiritual

system, came to terms with the primaeval worship of the

.Arabian Goddess in Mecca and displaced her personality by

retaining many expressions of the popular cult of her

;

and, as so often has happened in similar cases of religious

transference, those expressions remaining to this day the

most strictly observed by Moslems, testify still to the

vitality of the religious necessity which lay and lies behind

them. .And not only the early history of Islam, but the

early history of Christianity offers instances of such con-

scious transference, some of which may be read of in

Sir William Ramsay's works, e.g., in " The Church in the

Roman Empire," where he deals with that strange story

of Glycerius the Cappadocian deacon, who broke out at a

certain great gathering of Christians at Venasa, one of

the holiest of the pagan high places of the land, and
revived the former orgiastic form of cult by leading a band
of enthusiastic maidens dancing and singing through the

hills to the glory of Christ crucified. .Condemned in haste

by the stern Basil of Caesarea, the recalcitrant deacon found

an apologist and a protector in no less saintly a priest

than Gregory of Nazianzos, who knew better than his

Metropolitan how real and deep a local religious instinct

lav beneath this scandalous manifestation, and how much
better it were to bend to the service of the Church, than

to break, the relisrious zealots who had expressed it.

.Another curious collection of such transferences may be

found in a recent work of Mr. Rendel Harris, which he

entitled "The Heavenly Twins." Here are set out an
immense number of facts and suggestions tending to show
how the early Church adapted to its ends the cult of th-

Dioscuri or of similar twin gods known by other names
both in the West and East, a cult which expressed a certain

conception of the relation between human and divine, salu-

tary and indeed necessary to many pagan minds. The
book needs to be read in a critical spirit, for the author
has been led on by the fascination of myth-interpretation

to find his twin nature-gods wherever he turns to look
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for them ; and often his reading of the legends is less

convincing than would be (if it is allowed to use a frivolous

instance in such a connection) a similar explanation applied

to the story of Box and Cox—those obvious twins of Dark
and Light who occupied, turn and turn about, their cham-
ber, the World, under the benign influence of the landlady
of the tale, a manifest Earth-Mother of mythology.
Many of the undoubted transferences which took place

under the Christian system cannot at this time of day be
certainly distinguished into the conscious and the uncon-
s.-ious. We know that saints of the Church have entered

often into the honour and the local habitations of pagan
deities. Mr. Frazer has told us how Si. Felicita has re-

placed Mephitis, the heathen personification of the poison-

ous gas of the pool of Frigento, and how .Adonis in Sicily

and Sardinia lives on as St. John. These instances might
be multiplied to many hundreds. We know, too, that

almost all our stated ecclesiastical festivals are continu-
ations of heathen feasts, so fiir as their dates and the

general nature of their commemorative significance are

concerned. What had to be changed has been changed,
but not more. Christmas has succeeded to the festival of

the winter solstice which celebrated the new birth of the

Sun ; Easter to the spring festival at which in many parts

of the Mediterranean world the Kature-Goddess, and
especially the death and resurrection of her .Son, were
commemorated. The .Assumption of the \"irgin replaces
the August feast of -Artemis and Diana in Greece and Italy.

The anniversary of St. George, so great a day in modern
Greece, seems to be the old Parilia ; St. John the Baptist
has taken on the heathen rites of midsummer, and you
may see the folk of Smyrna, Christian and Moslem alike,

jumping through fire to his honour on any St. John's Eve.
Very rarely, as in the case of the Feast of .AH Souls, the
late Christian adoption of which in the tenth century
happens to be known, can we ascribe these transferences to
any definite action of a leader cf the Church. Usually
we know no more than that where and when there was
once a pagan saint or a pagan feast there are new saints
and feasts of Christianity. But no reasonable person feels

that the latter are discredited or lose anything of their

actual significance by the fact of their having a pre-Christian
pedigree. St. John may have succeeded to .Adonis, but he
is not .Adonis. Christmas may be the heir of the Saturn-
alia, but it is the Saturnalia no longer. To feel that the
sanctity of either is impaired by these facts is as if one
were to refuse reverence to the art-types of earlv Chris-
tianity, because most unquestionably these were not in-

vented fresh and new for the new religion. Whv should
they have been? If there were ready to hand images in

pagan art, fit to express the early Christian ideas, it would
have needed a miracle for the nascent Church to have
invented new ones. The human creative faculty in matters
of art is strictly limited as to types. Presentations of
Apollo or Orpheus were used naturally for the new Christ,
and those cf the Xature-Goddess of .Asia with her
Son for the new Mother and Child. How else
should gracious maternity have been represented? Last
year I showed in this Section certain torra-cotta images of
the Ephesian Goddess with her child, dated to the fourth
century before Christ, which might easily have been mis-
taken for Madonna figures of the Italian Renaissance ; and
last winter I saw in a newly excavated Coptic chapel of
the sixth century at Memphis a fresco painting of the
Virgin suckling her Son which was indistinguishable from
late representations of Isis.

.As a matter of fact there is little fear that anthropologists
in demonstrating the fact of transference in such categories
of religious expression as these with which 1 have iust
been dealing will impair their religious efficiencv. For,
after all, how much is there not in the everyday expres-
sion of the religious sense among ourselves which has
suffered a transference in time and space so obvious that
no reflective mind can be unconscious of it? Consider onlv
the religious phraseology current among the simplest Chris-
tians all that mass of images and ideas proper to an alien
race and to the latitude and climate of the Mediterranean
in which, for exairole, the Presbvterian of Scotland ex-
presses the most pious of his aspirations. He "sighs for
the shadows of great rocks in a wearv land, for the plash
cf running waters, for the shade of the fig and the vine

;
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and, the most restless of men to whom all inaction is

hateful, he aspires to a heaven floored with the crystal

of Oriental imagery, where he shall for ever sit still.

These ideas one meets at every turn, not only in religious,

but in the secular, thoughts of every Oriental or South
European. Among us they appear in religion only, known
for manifest exotics, but not the less full of religious

significance, even to the lease congruous Christian.

Ere I leave this second class of Survivals let me revert

again for a moment to the cult of the \'irgin in the Nearer
East. It is possible, even probable, that -Mary, the mother
of Jesus, also owes her divine, or at least semi-divine, posi-

tion in the Christian system to such a conscious effort by
leaders of the Church as those to which we have just

alluded. It is a well-known fact that neither the primary
nor the secondary authorities for the first two centuries of

Christianity supply any warrant for the position which she
was to hold later. They are, in fact, almost silent about
her. Nor has Christian archa-ology discovered any better

evidence of her glorification above other holy women during
that time. It seems established that it was not till the

third century that she began to assume semi-divinity. By
the fourth her position was sufficiently exalted to cause the
schism associated with the name of Nestorius, whatever
the real views of that ecclesiastic may have been ; but it

was not till .A.D. jii that she was officially acknowledged
by a General Council to be divine in virtue of her Thec-
tokia. her .Motherhood of God. It is diflicult not to believe

that this is one of the examples of the general fact which
I have just quoted from Dr. Bigg, and that the bishops
assembled at Ephcsus on that occasion were tardily con-

ceding a demand f(-r the recognition of the feminine prin-

cinle in divinitv made even more and more openly by the

voice of the common people alt round the Eastern Mediter-
ranean. We are told indeed in a contemporary letter

written by one present in Ephesus at the time that the

populace of the city itself, that immemorial seat of a
Virgin-Goddess, gathered about the church while the Council
was sitting, and put pressure en the bishops when they

showed signs of wavering in their decision to proclaim the

Theot6kos by condemning Nestorius; and that when the

decree had at last gone forth the Ephesians went wild with
jov. Their Great Mother had come again to her own.
Once established, or, more probably, little by little while

she was gaining recognition, the Christian Virgin appro-
priated the festival dates, the holy places, and even the

rites of her predecessors. Here we approach a third class

of survivals. The great .August feast of .Artemis, as 1 have
said, became that of the .Assumption of Our I^ady ; temples,

groves, sacred springs, and other holy spots of Nature-
worship were transferred to the new patroness of all life

and fertility. There are hundreds of places in .Anatolia,

Greece, and .Syria which might be called to testify. One
of singular interest I visited a few years ago, that wild

spot in the Lycian mountains where the ever-burning gase-

ous flames of the Chim?era break out in a clearing of the

forest. Here, on the foundations of a temple, stands the

ruin of a church built ever the largest vent of the fire.

Islam has decreed that the goddess of the earth-flames be
no lonL'er openly adored, but all the bushes which grow
about the ruin I found hung with mouldering rags of quite

modern date, witnesses that her cult is not yet dead in the

hearts of shepherds and woodmen. On the wall of a ruined
convent hard by is a half-effaced fresco of Mary. And for

persistent rites and ceremonies let me ouote once more
the anointing of the great corner-stones of the ruined shrine
of Paphian .Anhrodite—thp " Oneen," as she is called etiortlv

in inscriptions in the old Cypriote character. This observ-
ance takes place on the Feast of the .Assumption of the
Virgin, to whose honour, under the name PanaghiA Chrv-
sopolitissa—the Lady of the Golden City—a church stands
hard by in the precinct of the Temple. Even Moslems in

Cyprus at times of stress reveal the pre-Islamic secret of
their souls and bow down before the holy icon of the
Virgin, painted, it is believed, by St. Luke, wafted oversea
to the same Paphian shore as Venus of old, and kept by the I

Monastery of Kykko. and carried in procession round fields '

to brinrt rain and hlp«s their increase, .'^o too do thev •'^

the remoter parts of Egypt. When I was being taken over
the Church of the Convent of St. fieiiiiana, in the n-arsh-

land of the Northern Delta, I saw a woman kneeling and
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muttering prayers before an icon of the \'irgin. It struck
me she was no Copt, and I put a question to the monk
who acted as guide. He shrugged his shoulders apologetic-

ally : She is of the Muslamin," he said. " Her son is

very ill. Why should she not? Who knows? "

Finally, let me return to Ephesus, whose cult with its

environment I have peculiar reason to know. A phenomenon
has taken place there latterly which illustrates singularly

well both kinds of religious transference, the conscious and
the tmconscious. About fifteen years ago a Catholic priest

of Smyrna who had been reading Clement Brentano's " Life

of the \'irgin," which is based on visions of the German
mystic Anne Catherine Emmerich, and contains the story

that Mary accompanied St. John to Ephesus, lodged in

a dwelling at some distance from the city, and there

died—a belief which we know from the French traveller

Tournefort to have been held locally two centuries ago

—

identified the holy house with a ruined building, standinr

above a spring in the southern hills, and dedicated by the

Orthodox Church to Panaghia Kapouli—Our I^ady of the

(iate. He succeeded in buying the site and much ground
about it, fenced it in, found the gardens which the X'irgin

had fended, and the path with its stations by which she
had climbed daily to Calvary on the hill-top, and when 1

was there was sanguine of finding also her tomb. He pro-

claimed his discoveries far and wide and instituted two pil-

grimages which now draw thousands of Catholics every year

on the Wednesday in Easter week and in the octave of the

.Assumption. So far we are considering a conscious revival,

located by a coincidence at the great Asiatic seat of the

pagan Virgin Goddess. But there is a stranger coinci-

dence of which the good priest was not conscious. The
holy house stands far from all villages or haunts of men
at the head of that same glen of Ortygia where we know,
from Strabo and Tacitus, stood the original shrine of the

great Ephesian Mother. It stands too on obviously earlier

foundations, and, as I have said, over an Aghiasma, as it

is called, that is, a holy spring. Indeed, very possibly it

occupies the actual site of the Ortygian temple. How did

this coincidence coine aboul ? On this wise. When search-

ing the Ephesian district the Smyrniote priest asked the

Orthodox peasants for places sacred to the Virgin, and was
directed to this in the glen as the most holy of all. It

had been, in fact, a place of pilgriinages and of inter-

cession for the sick, for rain and fertility, and for the easy

delivery of women as far back as local tradition ran. This
it had been because it was Ortygia, though the villagers

of Kirkinii and .Arvalia knew it not. In virtue of that

fact the priest anoropriated it, though he never suspected

the identity: and thither the faithful flock twice a year,

even less aware of, but none the less compelled by, the

persistent sanctity of Ortygia.

Such, then, are the religious survivals which are not

survivals at all in what may be called the pathological

sense, not, that is to say, elements in actual religion which
have survived their utility in this system ; and such should

not, I urge, be treated by anthropologists w-ithout explicit

reference to the fact that they arc as full of meaning, as

vital, and as necessary in actual cult as ever they were.

They offer not so much examples of the conservatism of

religion—a much used phrase of slightly contemptuous im-

plication—as of the identiiv of the religious sense through-
out the life of particular races and within certain geo-

graphical areas, and of the necessary conditions and limita-

tions of its expression. They claim all the respect and
tenderness of treatment due to beliefs w'hich still make
part of the foundations of our social order, and cannot be

impaired or cut away, like a pathological survival, without
the provision of substitutes equally efficient. Even when
the rudest beliefs of primitive and simple folk are dealt

with, maxima dcbetur piicris rcvcrcntia ; and much, be it

remembered, in the content of these great classes of re-

ligious persistences is concerned with the belief of folk who
are by no means simple or primitive.

There remains, of course, an immense body of religious

persistences which are more or less rightly to be regarded

as survivals in the ordinary pathological sense, beliefs,

observances, and rites, that is, which have indeed survived

from earlier religious systems, and have lost or are losing

their meaning, because thev express nothing necessary or
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vital to the religious sense. So far as this class includes

beliefs at all, these are of the kind which are called super-

stitions, and I venture, despite the reluctance of some
anthropologists to admit a definite distinction between
religion and superstition, to maintain that there is such a

distinction, and that it is just this, that superstition in-

cludes only those beliefs which are held wholly or chiefly

because they have always been held ; which are, in effect,

results of earlier religious systems, or survivals in the

narrower pathological sense of the word. Some religious

beliefs may be survivals in the wider sense ; all super-

stitious beliefs are survivals Jn the narrower sense.

The most numerous content of the class, however, is

composed of observances and ceremonies. These may often

persist as pathological survivals in connection with beliefs

of the really religious kind. The object of cult may be a

survival of the necessary and vital class, as, for example,

the Virgin mother ; but the particular place and inanner

of her worship may be conditioned by survivals of the

pathologic sort. The persistence of local sanctity supplies

the most obvious illustration of the latter kind of survival.

For instance, while the consideration of many holy places

to Christendoin is due to events or traditions of Christian

history itself, to connection with the Gospel story or with

early preachers, teachers, or other saints, to reputed

epiphanies, and so forth, a much greater number owe the

fact that they are still frequented by the pious to reasons

of which the pious have not the dimmest consciousness,

often to features of pre-Christian Nature-worship-—to rocks

or springs, or even objects which may have perished long

ago, like sacred trees. What Greek votary in the shrines

oif St. George or St. Elias could give a satisfactory account

of either of those saints, deinonslrate their place in the

history of his Church, or say why their shrines stand in

certain valleys or on certain peaks of the hills? We often

know better than he ; for we can say definitely that many
of these saints of the Orthodox Church and of Islam,

whose churches and tombs dot the Nearer East, have never

died because they never lived, but are the unsubstantial

shadows of old gods, clinging to the sites of shrines and

groves whence their names perished long ago with the

victory of the Galilean.

The particularism, which communities—village, tribal,

urban, and even national—display all the world over, has

had, of course, much to do with local persistence of sanc-

tity. A small body, blessed with a private deity of its

verv own for uncounted centuries, who has been identified

with its particular interests, and has favoured it in its

inultifarious local feuds, will not readily resign it for a

deitv of more general jurisdiction. If it accepts the

Christian \'irgin in place of a pagan goddess, she will be

the Virgin of that particular community, unconnected with

anv other Virgin, and in full sympathy with the insults

which Latin peasants, for example, will heap upon the

Madonna of the rival village across the valley. Indeed,

an indistinctive distrust of and disinclination to accept an

impartial god is characteristic of all imperfect humanity,

and lies beneath the sectarianism which has been promptly

and continuouslv developed within the pale of all the great

universal religions—for instance, in both Islam and Chris-

tianity. The omnipresent, omniscient Deity is too far

removed, too catholic, too vague. Man ever desires to

focus divine attention on a smaller area, to establish for

himself some preference in the eyes of his God ; and, even

w-hen most anxious to bring the rest of the world into

the fold, he often most jealously reserves to his own
communitv the distinction of a Chosen People.

This great and well-known class of observances and

rites, which represent true pathologic religious survivals,

supplies the bulk of the matter of all the great treatises

written on cult by anthropologists, such as those, for

example, of Mannh'ardt and Botticher on Tree-worship, as

well as others to which I have already referred, and many
more. With this class the anthropologist can deal freely.

In the others it seems reasonable that he should move
with greater reserve ; and I venture to think that he will

best avoid offence if he keep clearly in his own mind,

and as clearly before his readers, the main distinction

between the classes of religious survivals, which, quite

independently of my presentation of it, is real, vital, and

of momentous significance.
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SKCTIOX I.

PHYSIOLOGY.

Opening Address by Augustus D. Waller, M.D., LL.D.,
F.R.S., Pkesident of the Section.

On the Action of Anaesthetics.

The duly laid upon me by the Chair which I have the

honour to occupy to-day is in the first place to copy the

example of my predecessors by submitting to the Section

some distinct and definite contribution to the advance-
ment of science.

And inasmuch as the subject has firmly held my atten-

tion during the last fifteen years, I am naturally led to

name .An.tslhesia as the title of my Presidential .Address

to the Section of Physiology.
With due regard paid to the fact that the audience to

which the British .Association addresses itself is not prin-

cipally medical nor exclusively scientific, I shall deal with
the subject in a manner that may, I hope, justify my
opinion that it is a subject capable of being usefully con-
sidered by all educated minds.
And surely, quite apart from its value as an illustra-

tion of the method of physiological inquiry, the subject is

one with which any educated man may well desire to

possess some rational acquaintance, since every one of us
may some day require the saving boon of ansesthesia.

Most people have some idea of what is meant by an
aniEsthetic, and will recognise by name at least one
anxsthetic drug—chloroform. It is even probable that the

first stranger whom you should meet in the street might
also name ether and " gas " as being anesthetics. And
pretty surely he would also know that the use of an
anassthetic is to abolish pain. But if you were to tell

him that a plant can be anaesthetised—that seeds can be
chloroformed or etherised—he might very possibly express
surprise.

The popular notion of an anajsthetic, in conformity with
the literal meaning of the word, is that it is something
that abolishes sensibility and takes away pain. But how,
then, can a plant be chloroformed? Does that mean that

a plant is sensitive and can feel pain as we do? Well,
probably not ; nevertheless it is very certain that a plant
can be anssthctised, and when you have properly appre-
ciated what this means I think you will admit that our
notions of vital processes and of their ancesthesia by ether,

or by chloroform, or by a host of other reagents have
been considerably widened. For we shall then have
realised that the state of a person or of an animal rendered
insensitive of pain by an ana'sthetic is a particular instance
of the general principle that all protoplasm—vegetable as
well as animal—is liable to be immobilised—put to sleep

—

more or less completely—temporarily or permanently—bv
the action of substances which we therefore designate as
anaesthetics or narcotics. A volatile narcotic, like ether
or chloroform, gets to the living cells of a plant by direct
diffusion ; in the case of ourselves and of the higher
animals it gets to the living cells by the channels of
respiration and of circulation. The molecule of chloro-
form (or of ether) is drawn into the lungs with the inspired
air, passes from the pulmonary air to the pulmonary blood,
combines with its corpuscles, is thus carried first to the
heart and then distributed with the blood to all parts of

the body ; in the capillaries the molecule of chloroform
parts company from hiemoglobin, passes from the blood
to the tissues and tissue fluids, and enters into combin-
ation with the living cells which it immobilises more or
less profoundly, temporarily or permanently. The various
kinds of living cells that constitute our organs are un-
equally susceptible as regards the immobilising effect of
this general invasion of the system by the narcotising
molecules.
Of all the cells of the body, the most labile, and there-

fore the first immobilised, are the master cells of the bodv—the cells of the grey matter of the brain, that is, the
seat of sensation and the organ of voluntary motion. The
most stable, and therefore the last immobilised, are the
executive cells of the body that constitute muscle and
nerve. The order of lability from greatest to least is as
follows :—Brain ; spinal bulb and cord ; terminal nerve
cells, cardiac muscle ; skeletal muscle ; nerve fibres. And
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while all living cells and tissues of the body are subject
to the immobilising action of narcotic substances, their
individual differences of susceptibility are such that,
whereas one part of chloroform in 5000 ol blood is sufficient
to immobilise cortical nerve cells, a nerve fibre requires
a more than tenfold effective mass of chloroform before
exhibiting 'any falling-off of its normal excitability.

Let us now briefly consider what happens when a patient
is anaisthetiscd by, say, chloroform in the usual manner
by inhalation of an unknown mass of vapour. The inhaled
vapour, more or less diluted in air, diffuses into, and is

distributed to, the entire body by the circulating blood.
The lymph bath that surrounds and permeates all the
tissues and cells of the body becomes a weak solution
of chloroform in water, and gradually within that weak
chloroform atmosphere the most labile parts fall under
the immobilising effect of the anivsthetic, first the organ
of conscious sensation and movement—the cortical grey
matter of the brain—then the organ of unconscious re-

actions, the medullary grey matter of the spinal bulb and
cord. So that the order in which the effects unfold them-
selves are (after a brief stage of excitement or mobilisa-
tion) first a suppression of sensation and voluntary move-
ment, then a suppression of reflex and automatic move-
ments, inclusive ol the movements of respiration. Finally
—and if this finally is reached the immobilisation can no
longer be recovered from— the heart stops beating. The
patient is dead.
From life to death by the way of anjesthesia there are

three principal finger-posts dividing the journey into three
stages. Of these three finger-posts two are to be care-
fully watched for ; the third should never be sighted.

During the first stage of anaesthesia—commencing, it

may be, by some amount of preliminary agitation—sensa-
tion and voluntary motion become suppressed, while refle.x

and automatic movements are preserved. The finger-post

between this first stage and the next is quite clear : if

when the conjunctiva is touched the eye winks the
anxsthesia is "light"; if the eye does not wink the
ana'sthesia is "deep."

During the second stage of anafslhesia not only voluntary
but also reflex movements (of which the conjunctival reflex

is the most convenient indicator) are wholly suppressed,
while the automatic movements of respiration persist.

This is the degree of an.tsthesia required for any major
surgical operation, and is therefore frequently spoken of

as surgical an;esthesia. The finger-posts to its boundaries
are : "on this side the conjunctival reflex, on that side the

movements of respiration.

The third and last finger-post—arrest of the heart's beat
—should not be passed. .Arrest of the pulse signifies an
almost hopeless state. The time of grace between arrest

of respiration and arrest of the pulse from which recovery
is almost hopeless is very brief indeed—hardly more than
a minute. The doctrine of the Edinburgh school—watch
the respiration, not the pulse—is sound doctrine. Stoppage
of respiration means danger ; stoppage of the pulse means
death.

I think this sketch, rough as it is, will be suflicient to

bring before our minds a clear picture of the process of

anaesthesia and of its principal danger—cardiac syncope.

I do not wish to blur it with details. I shall therefore

not enter into the question of primary cardiac syncope,

nor call off your attention to other symptoms, such as the

state of the pupil and the character of the pulse and the

colour of the face. Nor shall I at present lay any stress

upon the fact that chloroform can be of variable quality,

and that like alcohol it may act differently upon different

people.

First and foremost, if we are to secure the safe adminis-
tration of a powerful poison like chloroform, we require

to know how much of the drug is reauircd for the produc-

tion of the desired physiological effects, how much is

dangerous, how much is necessarily fatal. ConsTdering
the fact that chloroform has now been in common use ,

for sixty years,' and that the uniform experience of physio-
J

logists is to the effect that it is a dangerous drug as

ordinarily used, it is astonishing that its administration

should not rest upon any definite scientific basis.

The fir-ir in?jo operaf'on undei

y 19, 1^47.

chioroform was performed by Sir Ja
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Occasional attempts have been made in the past—by
Snow ' first of all, by the French school of physiologists,

Paul Ijert,^ Grehant," Dubois, and others, more recently

by committees of medical societies and o( the British

Medical Association '—lo determine what may be desig-

nated as the physiological arithmetic of chloroform ; but

partly bv reason of the difficulty in the way of measuring

percentages of chloroform in the air and in the blood,

partly bv reason of the facility with which chloroform can

be administered without any reference to percentages, the

results obtained . produced ' very little impression upon

clinical practice, and deaths that could not have occurred

it the principles laid down by Snow and by Bert had
been properly appreciated and 'acted upon, were and still

are regarded by the medical profession and by the public

as the normal incidents of medical practice, and attributed

to anv but their true cause—an overdose of chloroform.

I shall not venture to guess at the number of avoidable

deaths that have taken place from this cause, but 1 place

before you a diagram constructed from the annual returns

of Somerset House and giving the number of deaths

olVicially classified under the heading " An;csthetics
"

during the last fifty years. I do not wish to use the

diagr.im in an alarmist sense, so I hasten to call your

attention to the fact that the numbers are not percentages,

but absolute figures, which may in your opinion be

sutiiciently accounted for by the fact that the absolute

number of cases has augmented in which anaesthetics have

been employed, and that official returns of fatal cases

mav have become more complete.

Indeed, I do not myself base my judgment of the matter

so much upon statistics, w'hich are notoriously apt to be

imperfect and misleading, as upon the common experience

of most members of the medical profession and of many
persons outside that profession ; I have rarely met a well-

informed person who was not personally acquainted with

at least one accidental death by chloroform. Nevertheless

I have presented to you the above statistical diagram
because 1 consider that with due reservation this outcome

of unprejudiced observation gives a by no means ex-

aggerated picture of an actual fact, and because I believe

it' is an avoidable fact and will be diminished in future

years by the wider knowledge of the physiology of

anaesthesia.

I hope I shall not tax your attention too severely if

I ask vou to follow me through a short arithmetical

argument in order to convince you that accidental deaths

by chl.roform must of necessity be expected to occur in

the ort'inarv wav of administration if the administrator is

not fu'lv alive to the physical and physiological properties

of chl.iroform, and to outline in your minds a definite

picture of some very simple and important measurements.

By ordinary methods of administration the percentage

of chkroform vapour in the mixture of chloroform and

air inhaled may be anything between i and lo per cent. ;

let us sav that it is 4 per cent.—i.e., that an inhalation

of, say, 500 c.c. carries 20 c.c. of chloroform vapour into

the lungs. Of this 20 c.c. it is no exaggerated estimate

to take one.-half, or 10 c.c, as absorbed by the pulmonary
blood, the other half being expelled in "the expired air.

If the subject breathes twenty times per minute 500 c.c.

at each inspiration, his blood absorbs 200 c.c. of chloro-

form vapour in one minute

—

i.e., one gram of fluid chloro-

form. He may, of course, absorb less than one gram
per minute ; but he may also absorb more. .Snow

estimated that 17 minims of chloroform in the blood

(i.e., about one gram) was sufficient to produce anaesthesia,

while double the amount was fatal.

Grehant found that after death by chloroform the blood

contained half a gram of chloroform per litre of blood

—

i.e., five litres of blood, which is the normal amount in

an average man, would contain two and a half grams.

Buckmaster and Gardner find from numerous experiments

results that may be summarised as follows :

—

Ouantitv of chloroform (in grams) contained in 100 grams
of blood :

Mn. "ean Max.

Taken during deep anxsthesia 0-020 0-030 0040
Taken after death by anaesthesia ... 0-040 0050 0-060

1 Snow, "On Chloroform and other .'^naslhetics." 1S5S.
2 Paul r.en. 3 Greh.-int. J F. Dubo's. 5 B.M.A.
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These results signify in five litres of blood between one

and two grams as the ana-sthetic amount, between two
and three grams as the lethal amount.

Consider, then, what might happen if a patient were to

absorb chloroform at anything like the rate of one gram
per minute, and what might happen if by mischance he

should absorb two or three grams in a fraction of a

minute. This is a mischance thai can occur in the

ordinary method of inducing anaesthesia : a few deep gasps

by a struggling patient, a few moments' inattention on

the part of an administrator, and the blood almost at once

be fatally overloaded with chloroform.

In the early days of chloroform ana'sthcsia it used to be

considered admissible to administer chloroform vapour of

4 and 5 per cent, strength in air ; but at that time the

means of estimating percentage were very imperfect, and
the figures quoted were little better than guesswork.
The dictum of the Edinburgh school was " plenty of

chloroform with plenty of air by continuous administra-

tion."

Some ten years ago, at a meeting of the Society of

Anaesthetists,' I pleaded for the continuous administration

of chloroform vapour at a strength (in air) of not below

I per cent, and not above 2 per cent., which amounted
to a translation into figures of the Edinburgh dictum, with

justification of the figures by quantitative observation.

Perhaps I may briefiy explain the method - by which the

percentages of chloroform and air are obtained :

—

A litre, or 1000 c.c, of chloroform vapour w-eighs 5-3.33

k litre, or 1000 c.c, of air weighs 1-288

The litre weight difference is therefore 4-045

The weight difference of i c.c. is approximately 4 milli-

grams.
So that a 100 c.c. flask in which 1, 2, 3, &c., c.c. of air

are replaced by i, 2, 3, &c., c.c. of chloroform vapour is

4, 8, 12, &:c, milligrams heavier than the same flask

filled with air.

So that added weights of 4, S, 12, &c., milligrams

indicate i, 2, 3, &c, per cent, of chloroform vapour

present.

Thus, bv simply counterpoising a too c.c. flask (or,

preferably, a 250 c.c. bulb, so as to give weight increments

of 10, 20, 30,' &c., milligrams as indications of i, 2, 3,

&c., per cent.) filled with" air against a similar bulb filled

with chloroform mixture, the percentage of the mixture

is read directly by the number of centigrams required to

counterpoise. For- instance, a bulb full of mixture being,

say, 18 milligrams heavier than when it is full of air,

the chloroform vapour percentage is known to be 1-8 per

cent.

Evidently, with a ready means of estimating percentage,

one is entitled to talk about the percentages that one

considers from experiment to be necessary and sufficient

and excessive.

My argument up to this point comprises one or two

tacit assumptions that ought to be briefly dealt with, or,

at any rate, mentioned.

In the first place, I have assumed that the great

majority of accidents by an;esthetics are caused by chloro-

form.
This is accounted for by the fact that chloroform is

the most powerful, the most convenient, and the most

extensively used of all anaesthetic vapours. I hasten to

add that, in my opinion, this fact is an argument not so

much for the substitution of other less dangerous

anesthetics as for the more careful administration of

chloroform itself.

In the second place, I have assumed that chloroform

is a remarkably uniform and certain reagent, producing

its physiological effects in strict conformity \vith the

quantity of vapour administered, and by no means irregular

in its action by reason of irregularities or impurities of

manufacture. Pure chloroform is more powerful than

impure chloroform.

I do not dwell upon these two points now ;
nevertheless

I should like to say that these are not gratuitous assum'p-

tions, but, more properly speaking, results of observation

1 Waller. British Medical Journnl, April ly, 1898.

2 Waller and Geets, il'id.. Tune =o, IJ03.
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and experiment, of which I can offer some evidence. I

have tested purified chloroform against the concentrated

residue of its impurities, and have found the former to be

far more powerful than the latter. And I have compared
with each other chloroform or trichlormethane, CHCl,,
dichlormethane, CHXl,, nionochlormethane, CH,C1, tetra-

chlormethane, CCI.„ as well as manv anesthetics of the

ether group, Et,0, EtCl, EtBr, ' Etl, and several

ansesthetics belonging to the series of chlorocthanes,

members of which have at various times been recom-

mended as substitutes for chloroform

—

e.g., ethylene

chloride or " Dutch liquid," CHXl—CH,C1, and ethvl-

edene chloride, CHj—CHCL. The conclusion I have

drawn from this study is that of all these more or less

powerful anesthetics chloroform is the most powerful, the

.most certain, the most convenient, and the most trust-

worthy.
But I would repeat the statement that the safe adminis-

-tration of chloroform consists in its continuous administra-

tion at a strength of betvifeen i and 2 per cent. And if

anyone now objects that it may be safe to go up to 3 per

cent., or sufficient to go down to \ per cent., I am content

to accept the objection as being possibly well founded,

because it carries with it the all-important admission that

the question of safe anaesthesia is in first instance a ques-

tion of quantity, and in second instance a question of

idiosyncrasy and of clinical conditions.

Admitting, then, that the primary condition of the safe

administration of chloroform consists in the continuous

administration of an atmosphere in which chloroform

vapour is between the limits of i and 2 per cent., the

question is how best to secure this essential condition.

It can be secured by many methods. Given the requisite

care, skill, and experience on the part of the administrator,

anaesthesia may be properly carried out by any method,

empirically or otherwise. But some methods demand more
skill and care than other methods, and the task of the

ansesthetist may be lightened (or it may be aggravated)

by various mechanical appliances. A folded towel drenched

with chloroform may be safely used by an anaesthetist

whom previous experience has rendered fully alive to the

extreme danger of two or three deep inspirations of a

concentrated vapour, and whose attention is never dis-

tracted from the paramount necessity of " plenty of air
"

with the " plenty of chloroform." On the other hand,

a person unmindful of the physiological elements of chloro-

formisation is a dangerous administrator if he is content

with the empirical use of any apparatus, however faith-

fullv he may carry out the instructions of his instrument

maker.
Methods and apparatus are legion, and it would be

futile or invidious on my part to attempt to describe or

criticise in detail any one method or apparatus. But 1

may usefully invite your consideration of certain prin-

ciples and ask you to recognise that for their trial by
experiment the chief necessity is a simple method, such

as I have just described, enabling us to test percentages

quickly. Thus, by the use of this method, Mr. Symcs

'

has determined what are the usual percentages of chloro-

form vapour offered to inspiration by an ordinary .Skinner's

mask, and found them to range between the desirable

limits of I and 2 per cent., with occasional fluctuations

up (o .about 3 or 4 per cent.

All apparatus designed for the delivery of chloroform
vapour of definite and controllable percentage is based upon
one or other of two principles. On the first or vacuum
system, of which the best known examples are the

apparatus of Snow and that of Harcourt, the patient

inspires air through a vessel containing liquid chloroform
by a broad inlet tube and a closely fitting face-piece.

On the second or plenum system, of which the examples
best known to me are the apparatus of Dubois and that

to which 1 have given the name of the " wick vaporiser,"

-

Ihe patient inspires from a freely open face-piece in which
an excess of chloroform and air at required percentage is

maintained by a pump.
In my opinion, if apparatus is to be adopted, the plenum

is preferable to the vacuum principle : for in the latter

case it is more difficult to secure uniformity of adminis-

' Svmes, Lancet, July q. 1904.
-' Waller, Proc. Physiol. Soc, August 19, 1904.
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tration, which requires a perfect fit of the face-piece, still-

ness of the chloroform over which the inspired current of

air is drawn, and which causes of necessity a considerable

added resistance to inspiration. By the plenum system
there is a more uniform percentage of supply, and the

patient breathes freely from an open loosely fitting face-

piece, the cavity of which is kept filled to overflowing by
an e.tcess of mixture of controllable strength.

But, whichever of these two systems be followed, rtie"

choice is obviously one that can only be dete.irm\Tied by
experience, both clinical and of the labora iry. EquaPr

'

obviously the so-called accurate percentag' V afforded by
any method can only be appro.ximately acciii .Ce under the

sometimes diflicult conditions of practical administration,

and it is therefore of principal importance to ascertain by

a simple and ready method of estimating percentages such

as I have described above what is the degree of accuracy,

or, if you prefer to say so, the range of inaccuracy to

which any method or apparatus is subject under thp

ordinary conditions of its application.

You may indeed sometimes hear it said that the per-

centage can be judged of by the sense of smell, which
therefore affords the readiest means of estimating the

strength of a mixture, to which I should like to add yes.

certainly, provided the observer by previous experience of

known percentages has formed some standard of com-
parison on which his opinion is based.

I have finished what I set myself to say to-day concern-

ing the physiological problems involved in the question of

safe anjesthesia by chloroform.
But I have reserved for my conclusion certain consider-

ations by which it is customary to introduce the particular

subject under review. May I briefly trespass further on
vour attention lo say something about the conditions under
which physiological inquiry is pursued in London?

Physiology, in the technical and restricted sense

commonly received in this country, has become so closely

associated in the public mind with vivisection, and, as

dealt with in the medical curriculum, is so narrowly re-

duced to what is strictly necessary and practicable, that

its real scope and value as a general science have been
altogether lost sight of.

I do not propose on the present occasion to deal with
the question of vivisection either on its ethical or on its

utilitarian aspect. All I wish to do is to bring distinctly

before your minds two considerations that may, I hope,

contribute to a broader and truer conception of the place

of physiology among the sciences, though they assuredly

will not justify the claim of Dubois-Reymond that physio-

logy is the queen of the sciences.

The first of these two considerations is that the province

of vivisection, essential as it is, is a very narrow and
restricted province indeed in the domain of physiology.

In the ordinary routine of the physiological laboratory
experiments involving vivisection are infinitely less

numerous and infinitely less exacting than experiments
that involve no vivisection. Vivisection is, in fact, an
infinitesimal fraction of experimental physiology, whereas
in the minds of many who should know better experi-

mental physiology always means vivisection : the two terms
are taken as synonymous, and an odium that should not

have been attached either to physiology or to vivisection

has been directed through vivisection upon the whole ol

physiology. Vet do not mistake my meaning. 1 do no*

for one moment surrender the claim that upon ethical and
utilitarian grounds vivisection is lawful ; I deprecate the
perverted picture of vivisection that is presented to public

opinion by sensational agitators and the perverted notion
of physiology that is one of the evil results of the anti-

vivisection crusade. But I do not desire to dwell on the
vivisection question ; I do not consider that it can be use-

fully considered by the general public without an intimate
knowledge of the subject, itself possible only to the
specialist. An ordinary normal person who should sav he
approved of vivisection would be, in my opinion, even
more objectionable than an ordinary normal person w^ho
should express a detestation of vivisection, for the bare
idea of vivisection is repugnant to every humane person.
To bring dispassionate argument against such natural re-

pugnance seems to me hardly less mischievous than to

fan repugnance into hatred by passionate appeals to the
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inmgination. The surgeon to whom an ignorant crowd
should impute cruelty would fail to serve the cause of

humanity by the technical descriptions to them of the

operations he is required to perform.

There are two great principles involved in the welfare
of any applied science—in the welfare indeed of any living

thing—the conservative principle and the progressive

principle.

Any organised living mass—let it be an animal or an
organised body of men—by virtue of the conservative

principle <"' heredity, of repetition of like by like, of

imitation < action that has proved to be successful, works
more ecoi lically than it could have done if each in-

dividual mass had perforce to work out its own salvation,

evolve for itself its own suitability to and temporary
ma^tership of surrounding circumstances.

But the child that can only imitate and repeat the actions

of its ancestors brings no positive addition to the excel-

lence of the race the upward progress of which requires to

be fed by the costly process of initiative efforts, by the
sports of talent and of genius, by the cumulative effect

of innumerable hits among innumerable misses of

mnumerable multitudes of individuals.

Transfer this thought to education—to medical education
m particular. An educated person—a competent physician
or surgeon—must in the first place learn at the feet of

his masters, believe and learn what he is told, imitate
what he sees done by his instructors, be the apprentice and
follower of the experienced craftsman who shows him
tri«-d and approved ways of working.
But the apprentice who is to contribute to the common-

wealth of knowledge and power has to be something more
than the faithful imitator of his teacher; he must initiate,

aiui he must make a hit among, it may be, his many
nii~^p~. He will then have contributed to the advance-
mint of knowledge and power.

lii all provinces of human activity we may distinguish

the result of our two complementary principles—imitation,

the conservative principle ; initiation, the progressive prin-

ciple. But while in all provinces the conservative factor,

being, so to speak, the means of wholesale economy, bulks
the larger, the progressive factor, as the means ol retail

eronnmy, is relatively insignificant.

Between the two extremes—imitation on the one hand,
initiation oh the other—there is room for numberless
variations ; and, by reason of the vastness ol area of even
The minutest province of human activity, the aim of educa-
tion, even the most technical, is perforce more and more
directed to teach the pupil to use his own mind in presence
of the task set him rather than to copy minutely and to

reproduce perfectly the model facts shown or described

to him by the master.
But in every province, and in particular in that of

education, the power of imitation is easier to exert and
easier to develop than the power of initiation, which is a

rare and costly ingredient, since at any given juncture
the odds must be heavily in favour of the success of the

time-honoured fact or method as compared with its yet

untried competitor.
There are of necessity many misses and few hits among

the novelties that come to trial.

The genius of our nation is admittedly a practical genius
that looks upon the conservative way as the better way,
and makes its changes by as small steps as can be from
precedent to precedent. This is the safe and easy way,
the way of nature ; and to this predominance of fact

copied over fancy realised may fairly be ascribed our own
prolonged constitutional prosperity. We have found by
long experience that it is very long odds indeed against
any dark horse without a good pedigree of precedents,

so we prefer to back the field ; old methods are the safe

thing and the good thing.
But one may have too much of a good thing, and in

education I think we have had too much of the old

methods, in which the keynote is imitation and examin-
ation of copy, and too little of that expensive and dangerous
ingredient—so dangerous that to some authorities it

appears in the light of a poison—initiative and originality

of thought. I admit all the danger ; I grant to the rid

authorities that there is a good deal of trash current under

the label of original research. But 1 do not think we can

have wheat without chaff, and I am convinced that the

adherents of original research, as against the clientele of

the e.xaminer and of the crammer, bring to the educational

commonwealth the scanty and much needed ingredient of

initiative. We want education still further urged in the

direction of teaching the pupil to use his own mind upon
unseen translation of new facts into effective conduct, and
one of the best ways of obtaining that the teacher shall

guide his pupils to use their own minds is that he should

himself use his own mind, and not suffer himself to drop

into the jog-trot of routine. We want our teachers to be

learned men, but we also want them to continue to be

learning men ; and that is why, in spite of its defects, I

want to urge that greater encouragement be given to

original research.

I hope I shall not have taxed your patience too far if

I bring these considerations to their natural conclusion by

telling you as briefly as may be of an effort that is now
being niade in the University of London to strengthen and

organise that spirit of initiative which is, I am convinced,

of capital importance in all teaching, the most elementary

no less than the most advanced. We have formed our-

selves into a school of physiology, including every teacher

of phvsiology in London, each of whom undertakes to

give at the 'headquarters of the University lectures upon

those portions of the science with which his own previous

study has rendered him specially conversant. The teach-

ing offered is of an advanced character, and is addressed

more especially to post-graduate and to Honours students;

and, in pursuance of the principle that such teaching is

the immediate consequence of learning, the University has

provided a research laboratory in which teachers and other

post-graduate students find the necessary facilities for

work. We believe that the experience of the last five

years has sufficiently proved that a " college of learning"

"thus constituted renders valuable assistance to the teachers

and students of the schools of London, and that it is

helping to draw to a focus resources and efforts that are

I at present scattered and wasted among the several schools.

j

I cannot do better in this connection than quote the words

!
of the Chancellor of the University (Lord Rosebery) :—
" We hope to make this laboratory the central spot for

medical research in London ... an institute of studies

ancillarv to medicine, which may develop and complete

the work of the University in that direction." .And I

think that you will agree with me that any movement

that contributes to the good health of the University of

London contributes to the good health of every university

in the Empire, and of every school the teachers of which

are animated bv the university spirit—the Icve of learning

for its own sake as well as for the sake of the mental

and material power that is required of us.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

C.AMBRinGE.—The mastership of Downing College has

been offered to Prof. Howard .^L^rsh, who has, it is under-

stood, given a favourable reply, but the election cannot

take place until October.

Mr. Augustine Henry has been appointed reader m
fcrestrv for five years.

.\ university lectureship in botany will be vacant at

Michaelmas in consequence of the resignation of Mr.

Hill. The annual value of the post is lool. Applica-

tions for the lectureship, accompanied by testimonials,

should be sent to the Vice-Chancellor on or before

October ii.

London.—Dr. E. A. Westermarck has been appointed

to one of the two professorships of sociology founded by

Mr. Martin White—the one for five years; the appoint-

ment to the permanent professorship has not yet been

made.
Dr. A. C. Haddon, F.R.S., has been appomted university

lecturer in ethnology for the session iqoy-S under the

Martin White benefaction. The teaching in these sub-
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jects will continue to be given at the London School of

Economics, and the courses will be treated as inter-

collegiate courses.

Manchester.—Mr. J. L. Simonsen, Schunck research

fellow, has been appointed a junior demonstrator in

chemistry.

Oxford.—The professor of human anatomy has notified

the Vice-Chancellor that the Welsh prize, 1907, has been
awarded to Mr. Wathen E. Waller, of University College.

Ah election to the Philip Walker studentship in

pathology will take place in October next. The student-

ship, which is of the annual value of 200/.. is tenable for

three years, is open to either sex, and the holder need
not necessarily be a member of the University of Oxford
nor be legally qualified to practise the profession of

medicine, but while holding the studentship he or she must
be devoted to original pathological research. If the work
done by a student be of exceptional promise, the student-

ship may be extended for a second period not exceeding
two years. Applications, accompanied by three testi-

monials, must reach the registrar of the University by
September 14 next.

At the Convocation to be held on September 30 it will

be proposed to confer the honorary degree of D.Sc. upon
Dr. Ludwig Mond, F.R.S., who was unable to be present
and receive the degree at the late Encaenia.

Prof. W. Baldwin Spencer, F.R.S., the holder of the
chair of biology in the I'niversity of Melbourne, has been
elected to an honorary fellowship at Exeter College.

Dk. Normax Moore will deliver the first Finlayson
lecture in Glasgow in Februarv next. The lectureship was
founded in commemoration of the late Dr. James Finlay-
son. The subject and actual date of the lecture will be
announced later.

Mr. W. Erlam Smith, who is at present acting as

temporary professor of natural science at Government
College, Rangoon, has been appointed to succeed Dr.
W. Ff. Wilson as professor of chemistry in the Presidency
College, Madras, when the latter retires in October next.

For work carried on in the cancer research laboratories
of the Middlesex Hospital, the Walter Emden research
scholarship and the Richard Hollins scholarship have been
awarded respectively to Dr. \ictor Bonney and Mr. L.
Courtauld.

The Joule studentship of the Royal Society has been
awarded to Dr. T. H. Laby, of the University of Sydney,
now of the Cavendish Laboratory, Cambridge, for the
investigation of the conditions of condensation and super-
saturation of vapours other than steam.

Mr. Richard Hexrv Curtis, principal assistant in the
observatories branch, has been appointed superintendent of

the instruments branch at the Meteorological Office. The
observatories branch will in future be incorporated with
the instruments branch. Mr. Richard Corless, of Sidney
Sussex College, Cambridge, has been appointed special

assistant to the director.

A FELLOWSHIP in agriculture has been awarded to Mr.
W. Dawson by the executive committee of the Carnegie
trust for his thesis entitled " Production of Seed by Forest
Trees," and a scholarship in agriculture has been awarded
by the same committee to Mr. F. S. Marr for his paper
on " The Stimulus of Phosphoric Acid on the Early
Development of Plant Growth."

The following appointments have been made in connec-
tion with the Rothamsted Experimental Station :—Dr.
E. J. Russell, lately of the South-Eastern Agricultural
College, Wye, as the Goldsmiths' Company's assistant for

the investigation of soils, and Dr. H. B. Hutchinson, of

the Midland .\gricultural and Dairy College, Kingston,
Derby, as bacteriologist.

Mr. Murray has published at 5s. net a handsome
memorial volume of the visit in June, 1906, to the Uni-

versity of London of representatives of the University of
France, the College dc France, and the French provincial
universities. We published in our issue of June 14, 190O,
an article on the visit, so do not need to say more about
the volume than that it contains the names and particulars
as to the standing of the guests, verbatim ref>orts of the
various addresses delivered, and accounts of the numerous
receptions, luncheons, &c., arranged in honour of the
distinguished visitors, concluding with the conversazione
held at the University of London, South Kensington, at
which about 2000 guests were present.

The council of the Institution of Civil Engineers is pn.-
pared to consider applications for a nomination to a Palmer
scholarship. The annual value of the scholarship, which
will be vacant at the end of next month, is 40/. Sons of
civil engineers alone are eligible for nomination, and they
must be desirous of matriculating, and subsequently
graduating, at the L'niversity of Cambridge, and their

circumstances must be such as to need the help afforded
by the scholarship. Copies of the regulations may be
obtained from the secretary of the Institution of Civil
Engineers.

The following appointments in universities abroad are
notified in Science :—Dr. G. L. Streeter, professor of

anatomy in the University of Michigan; Dr. J. Heath
Bawden, professor of philosophy in the L'niversity of
Cincinnati ; Dr. F. R. Noll, of the Agricultural .Academy
at Poppelsdorf, professor of botany at Halle ; and the
following appointments at Syracuse University have been
made :—^Joseph E. Kirkwood, professor of botany

;

W. M. Smalhvood, professor of comparative anatomy

;

and George D. Babcock, professor of practical mechanics.

The most recent report of the U.S. Commissioner of

Education deals with the year ending June 30, 1905, and
has just been published. The growth of facilities for

higher instruction as recorded in the report is remarkable.
The total value of property possessed by the institutions

for higher education increased during the year with which
the volume deals by 10,000,000/. At the date mentioned
the total value reached approximately 103,000,000/., of
which 47,000,000/. represents endowment funds, the re-

mainder being the value of the material equipment used
for instruction purposes. Forty-one institutions have
endowment funds of more than 200,000/. each. The rate

of increase per year in the endowment funds was 41.3 per"

cent, during the five years 1900-1905. The total income
for the year of these institutions for higher education,

excluding benefactions, amounted to 8,355,000/., an increase

of 289,200/. over the preceding year. Of this amount
23-6 per cent, was from endowment funds, 236 per cent,

from State appropriations, and 69 per cent, from Federal
appropriations. It is interesting to note that Harv.ird and
Columbia had incomes exceeding 200,000/. each, eight

other institutions had over 150,000/. each, three over
100.000/., and twelve more over 60,000/. The total amount
of benefactions reported by all institutions during 1904-5
was 3,335,790/., of which 71 per cent, was received by
thirty-three institutions which each obtained 20,000/. or

more. Harvard received gifts amounting to 4(311,000/.,

Vale 279,000/., and Columbia 236,000/. The total number
of men students in these institutions of higher education

increased during the year under consideration from
86,006 to 92,161, and of women students from 32,023 to

34.243-

SOCIETIES AND ACADEMIES.

London.

Royal Society, June 27.
—" On the Velocity of the

Kathode Particles emitted by Various Metals under the

Influence of Rontgen Rays, and its Bearing on the Theory

of Atomic Disintegration." By P. D. Innes.

(i) The velocity of the electrons emitted by lead, silver,

zinc, platinum, and gold under the influence of Rontgen

rays has been measured, both for soft and hard rays.
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Paris.

Academy of Sciences, August v—M. H. Poinrare in the

ili.-iir.—M. A. Lairoix aniioiincod the death of J. F. C.

Klein, correspondant for the section of mineralogy, and
gave an account of his worii in the field of mineral
crystallography.—Report presented by the committee
charged with the scientific control of the geodesic oper-
ations on the equator : H. Poincare (secretary). The
last report was presented in April, U105. A summary is

given of the work done at seventy-four geodesic stations.

Three base lines were measured, and magnetic and
pendulum observations were also carried on throughout.
The provisional calculations are well advanced. The
triangulation and the concordance of the bases measured
and calculated appear to be of the same order of accuracy
as these used in the revision of the meridian of France.
—The law of the velocity of hrcmolysis of the red blood
corpuscles under the action of light, of heat, and of some
h:cmolytic bodies : Georges Dreyer and Olav HanBSen.
The decrease of the corpuscles after treatment with light

or heat can be expressed by the monomolecular formula,
and examples of this are given in three tables.—The heat
of combustion and formation of gaseous hydrogen phos-

|

phide : P. Lemoult. This measurement has hitherto been ,

made by indirect methods only. The author has carried
;

out direct measurements by exploding hydrogen phosphide '

with oxygen in the calorimelric bomb. , Observations
were made with a Mahler enamel lined bomb and with a
Berthelot platinum lined bomb, the results agreeing In

about 05 per cent. The molecular heat of combustion of

phosphoretted hydrogen is 310 calories at constant volume,
3ii>2 calories at constant pressure.—The silicide of

platinum, SiPt, and on a double silicide of platinum and
copper : Em. Vigouroux. Referring to a recent publi-
cation concerning this silicide SiPt by M. Lcbeau and
\. Xovitzky, the author points out that he recently de-

!

scribed the same compound, further details of which are
now given.—The use of foreign materials modifying the
forms of a crystal in course of growth to determine its

crystalline symmetry : Paul Gaubert. Crystals of nitrate

of urea have been variously ascribed to the monoclinic
and rhombic systems. By utilising the effects of the
presence of methylene blue or picric acid in the mother
liquor from which the urea nitrate crystals arc separating
it has been found that the crystals of urea nitrate are
monoclinic. and it is by an association following a plane
perpendicular to the base that the groups appear to show
a rhombic symmetry. This made presents the curious
property of not being noticeable from the optical behaviour.
—Concerning two notes of M. Gerber, on the ferment of
the Cruciferrc and the ferment of the Rubi.ice.-c : M.
•Javillier.

New South Wales.

Linnean Society, June 26.— Mr. A. H. Lucns, presi-
dent, in the chair.—New Australian species of the family
Calopterygida; (Neuroplera : Odonata) : R. J. Tillyard.
Dit>lilcbia lesloUles, Sdlys, is the only species of this
exceedingly beautiful and interesting family so far de-
scribed from Australia. Two additions are now made,
one a common East Indian species (Jihiiwcypha tincta,
Ramb.), and the other a beautiful new Diphlebia from
northern Queensland.—.A contribution to the geologv of
Viti I.evu, Fiji : Dr. \V. G. Woolnougrh. This p-il>'r
comprises the results of the author's second expedition to
Fiji in 1005. The granitic rocks met with in loot were
shown to occur at intervals over an area of at least 400
square miles

; evidence is now adduced to prove that their
surface represents an ancient peneplain. The sections at
Nasaqo and Nadrau previously described, and new and
very instructive ones at Rewasau and Nukuilau, were
examined. These prove conclusively that the granite is
very much older than the volcanic series which builds the
bulk of the island. The slaty rocks associated with the
granites are shown to be, in part at all events, altered
eruptive rocks. Their geological relationship to the
granites has not yet been definitelv proved. The earliest
stage of the Cainozoic hislorv of the island is marked bv
extensive submarine eruption's, later stages hv terrestrial
•erupt'ons of andrsites; ajid a probable sequence of erupliv.-
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lOtks is suggested. I'he causes which led to the separ-
ation of the Fiji mass from the continental land to the
west were assumed to be faulting, but no definite evidence
of such a phenomenon was cited. Now fairly definite

evidence is adduced to show that heavy faulting has taken
place along a N.N.W.-S.S.E. axis, it is suggested that
a second faulting has taken place along a W.S.W.-E.N'.E.
axis, parallel to the long axis of the Viti Levu-Vanua Levu
mussif. Exlen'iive mcvemenls of elevation have taken
place, causing a maximum uplift of nearly 5000 feet on
the north-west with a marked tilt towards the south-east.
River development affords scope for very interesting
speculations, and several theories are dealt with in the
paper. The marked rectangular network arrangement of

the rivers is conunented on, and is explained as chiefly

due to earth movement. River capture has subsequently
modified the original drainage in some particulars, and
adjustment of drainage is proceeding very rapidly under
almost ideal conditions. .All the evidence obtained up to

the present confirms the opinion formerly expressed that
Fiji at one time formed part of a great .Austral-Papuan
continent.—Revision of the Australian Curculionid.-e belong-
ing to the subfamily Cryptorhynchides, part viii. :

.Arthur M. Lea. In this contribution the revision of the

genera allied to Cryptorhynchus is eonlmued.
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APPLIED OPTICS.

A System of Applied Optics, being a Complete System

of Vormitlae of the Sennid Order, and the Found-

ation (if a Complete System of the Third Order, with

examples of their Application. By H. Dennis Taylor.

Pp. xvi+334, with 24 plates. (London: Macmillan

and ("(.., Ltd., 1906.) Price t,os. net.

TH.\T branch of geometrical optics which deals with

the properties of lenses and lens systems has

unfortunately been shamefully neglected in England
during recent years. This neglect has extended from

the theory to its practical applications, and the design

and construction of lenses has, to a great extent, been

relegated to other countries, notably Germany;
although in the time of Dollond, M. .Anth^aume was
obliged to send to England in order to obtain lenses

to c.'irry into practice llw. theory of achromatism
devised by M. Clairaut. Before the publication of the

book which forms the subject of this review, there was
no work, in English, by the guidance of which an

ordinary photographic Iins could be worked out in all

particulars; and the fart that there h.is been practi-

cally no demand for translations of the numerous
books on applied optics which have been published in

Germany, shows how completely the subject has been

neglected. If we seek for a reason to explain this

state of affairs, it is not far to seek. The books on

geometrical optics which have appeared in England
during recent years have, for the most part, been

written by mathematicians who could boast little or

no acquaintance with the practical design of lenses;

and as the formulae which can be obtained for the cor-

rection and elimination of errors in lenses do not

possess that " eleganci' " which is dear to the heart of

the pure mathematician, practically no progress has

been made since the time of Airy and Coddington :

almost the only modern work which exhibits origin-

ality of treatment is a small volume ' by Mr. Blakesley,

publi>.hid in 1903.

In these circumstances we cannot feel too grateful

to Mr. Dennis Taylor for the volume before us. In

this, everything which could aid the student in master-

ing the subject in the easiest and most pleasant way
has bfin done, and done well. The numerous dia-

grams (drawn to scale, or as nearly to scale as is

practicable), which are included in the twenty-four

plates, must alone have entailed many hours of

tedious labour. The principles underlying each pro-

blem that is attacked and solved are clearly and fully

explained, while the steps in the analysis which have
been omitted can easily bi- supplied bv a reader with

very moderate mathematical acquirements. But the

chief interest of the book lies in the fact that it is the

outcome of a successful attempt to design lenses for

practical purposes. Finding that the formulae arrived

at by Coddington, for the curvature of the image
formed by a lens, were not quite satisfactory, an

* "Geometrical Optics
a/id Co., 1903.)

By T. H. Blakesley. (London: Whittoker
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attempt was made to solve the problem by some method
not dependent on the calculus; .-ind after several dis-

appointments, Mr. Taylor was successful.

In this investigation the formula; relating lo

" coma " or " side flare " were arrived at ; it is signi-

ficant that there is scarcely a book in English which
even mentions this defect of lenses—a defect which is

often of greater importance than those due to spheri-

cal aberration or astigmatism. As a practical outcome
of the investigation, the Cooke lens was designed ; and,

finally, Mr. Taylor has embodied his investigations in

the book before us.

It is, perhaps, a pity that Mr. Taylor has not adopted
the usual convention as regards the signs of the quan
titles II, V, and r. In the end, one convention (when
mastered) is as good as another; therefore, it would
appear that the most suitable one is that which is

most generally adopted. The convention adopted by
Mr. Taylor makes u positive or negative (for a parti-

cular position of the object), according as the lens is

collective or dispersive, while the signs of v, and the

radii of curvature are determined in a similar manner.
There appears to be no advantage in this procedure
that is not shared equally with the one generally in

use; and the reader accustomed to the latter is likely

to experience some unnecessary difficulty in following

Mr. Taylor's reasoning. This is, however, a detail of

no vital importance.

The first chapter of Mr. Taylor's book is devoted

10 a brief recapitulation of the ordinary formulae, of the

first order of approximation, applied lo mirrors and
lenses. In the second chapter the " theorem of ele-

ments " is explained : a thick lens is shown to be

equivalent to two thin lenses (called " elements "), and
a plane parallel sheet of glass. The 'heory of thick

lenses, and lens combinations, is discussed in chapter

iii. ; this theory, as explained by .Mr. Taylor, is inuch

simpler than that usually given in books on geometri-

cal optics, although a- further simplification is possible

and desirable. .\t this early stage the reader is brought

into touch with practice by using the formulae that

have been evolved, to calculate the focal lengths of

some well-known lens combinations, including the

Cooke process lens. .Such calculations occur at short

intervals throughout the book, and add much to its

value.

Spherical aberration is discussed in chapter iv. The
ordinary formula to the second degree of approxi-

mation is obtained, and is simplified by the aid of a

device due to Coddington ; a formula to the third

degree of appro.ximation is also worked out, but the

reader may omit the investigation leading lo this on

a first reading, as it is somewhat complicated, though
presenting no difficulty other than those generally

met with in dealing with unwieldy formulae. A geo-

metrical device ' due to Mr. Blakesley, might have

been mentioned here with advantage. It can be easily

proved that if all rays proceeding from a point on the

axis of a lens pass through the lens in such a manner
that the deviation of each is a minimum, then the

spherical aberration is a minimum also; and Mr.

^ "Geometrical Optics." By T. H. Blakesley, pp. 94-1 tr.
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Blakesley has given a simple geometrical means of

designing a thin lens to comply with these conditions.

Of course, spherical aberration is not the only, or even

the most important defect of a lens; but the simplicitv

of the geometrical construction leads one to wish that

expert mathematicians would devote some attention to

the subject to see whether graphical methods could not

be used in other cases.

Central and eccentric oblique refractions arc dis-

cussed in chapters v. and vi. respectively. Eccentric

oblique refraction is answerable for the phenomenon
of "coma" or "side flare," which is discussed in

great detail in chapters viii. and viiia. It would be

impossible, in the short space of an article such as the

present, to deal with the author's treatment of this in-

teresting subject in detail; it must sufTice to say that

it has now for the first time been brought within the

reach of any reader possessing ordinary mathematical
attainments who will devote the necessary time and
attention to the subject. Some of Mr. Taylor's results

are similar to those obtain(>d by Von Siedol, but many
are novel. The most important advance effected by
Mr. Taylor is the investigation of the foci of oblique

and eccentric pencils of large aperture.

The distortion of the image formed by a system of

lenses is very fully investigated in chapter ix., where
it is shown that Coddington's method is defective in

not carrying the spherical aberration of the first lens

through to all succeeding lenses, a considerable error

being thus introduced. The distortion produced by

several combinations of lenses is worked out numeric-

ally, and it is shown that, in the case of an eye-piece

of a telescope or microscope, an image which is really

distorted tnay appear to be undistorted, o-'ing to a

peculiarity of the eye. .\chromatism is de.ilt with in

chapter x. In reading this, and, indeed, most other

chapters of the book, one cannot help being struck

by the care with which the author has experimentally

tested the results obtained, somejimes finding that an

extension of the theory is necessary (see, for example,

p. 309). A brief sketch of the errors of the third order

is given in chapter xi.

On closing Mr. Taylor's book, we are left to re-

flect on the living interest which he has given to

mathematical investigations, essentially of a somewhat
clumsy nature. Throughout the book, theory and
practice go hand in hand, and we feel that the labour

of solving the complicated problems which arise is well

worth the while, for something tangible and useful is

gained in the end. It would be well if the examining
bodies.of the various universities were to attach greater

importance to geometrical optics, studied from an
essentially practical point of view. -At present the

startling discoveries which have been made during
recent years in other branches of physics absorb so

much attention that many students who sit for ad-

vanced examinations in physics are culpably ignorant
as to even fundamental properties of lenses. Questions
on geometrical optics are rarely set by examiners ; and
when they are, they are too often merely mathematical
exercises. Since accurate experimenting so often

involves the use of lenses and other optical appliances,

this state of things is greatly to be regretted.

Edwin Edser.
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A THEORY OF THE .ETHER.
/Ether: .4 Theory of the Nature of Mthcr and of its

Place in the Universe. By Dr. Hugh Woods. Pp.
xii+ioo. (London: The Electrician Printing
and Publishing Co., Ltd., n.d.) Price 45. 6d. net.

TpmS book is a more elaborated presentation of the
» views as to the nature of jether set forth by the

author in a pamphlet published in iSoS. The zether is

" regarded as possessing properties such as might
justify its being described as a gaseous fluid, composed
of atoms almost indefinitely small as compared with
recognised chemical atoms." .'Vgain, " yEther is

a fluid whose ultimate particles, or atoms, are
so small that they pass into the minute crevices

of spaces in the most solid bodies." This view
has much in common with some of the older

theories of the aether, and is almost identical with that

proposed by Mendeleeff in his tract, " An Attempt
towards a Chemical Conception of the /Ether " (1902),

and which is referred to by the author in support of
his views. No attempt is made to overcome the objec-

tion first urged by Maxwell to any theory as to the

nature of the aether which postulates a discrete struc-

ture for it—that all the energy of the universe would
have been transferred to it—and the same objection

applies even if the aether is regarded as a limiting case
of a medium possessing such a structure.

The theory proposed by the author cannot, there-

fore, be accepted as an ultimate theory of the aether.

There remains the question whether this idea of the

aether affords a satisfactory working model which
could be used to give a concrete representation of

physical and chemical phenomena, and enable their

course to be definitely followed. The theory is applied

to a wide range of phenomena, including gravitation,

chemical changes and reactions, heat, light, electricity

and_ magnetism. Many of the explanations that are

claimed as consequences of the particular theory

would follow from any theory of the aether that assigns

to it the fundamental properties of a moving system.

The reasoning is in general vague, and the argument
is never pushed far enough to enable a quantitative

comparison to be made. A few examples will suffice

to .show the character of the reasoning. On p. 3

the following argument is given :

—

" The solar system appears to move through space,

borne along in an enormous volume of swiftly flowing
aether. Now the resistance offered to the free flow

of the aether by the partially impervious bodies floating

in it is evidently greatest in the line of greatest thick-

ness of each bodv, and less as the thickness becomes
diminished. .Vccordingly a diffrrence of momentum
is thereby caused in the mass of ather, dashing against

the body, and there results a current in the aether from

places of higher momentum to places where the

momentum is lower, with the effect that a whirl, such

as occurs in the air under similar circumstances, is

produced. These whirls, then, by their continual

action, make the bodies more or less spherical, and
set them rotating, each on its largest axis, while the

whirls, spreading out in ever widening circles, influ-

ence the movements of other bodies floating in the

same medium." "In this way, the movements and
mutual influence of the heavenly bodies may be ex-

plained, in a perfectly rational manner, and without

imagining any occult power of attraction."
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The reasoning here appears to be scarcely conclusive

;

There is some unexpressed assumption as to the natur'-

of the action between aether and matter; and that

whirls (bv which some kind of vortex motion appears

to be meant) would necessarily result wants demon-

stration. These whirls have, at a later sfajje in th<-

book, to do duty in explaining- terrestrial magnetism

as well as the relations of the heavenly bodies and

their gravitational attraction. Again, p. ii :

—

" It has long ago been proved that in jether all 1

bodies fall with equal rapidity towards the centre of

the »arth, and it may, therefore, be reasonably
!

assumed that all atoms which disnlace equal amounts !

of ather have equal weight. There are, however, I

many and convincing reasons for believing that the

atoms of different chemical elements have widely I

different weights." "The explanatiort, then, which
j

suggests itself as acrounfinf for this difTerenre, accord-
'

ing to the present theory, is the very simple one that

the heavier atom is of larger bulk, and displaces more
asther than the smaller atom. From this it follows

that the sizes of chemical atoms are in the same ratio

as their weights." '

From this, Gay-Lussac\ law and Avogadro's law are

derived. Boyle's law and the deviationf from it are

treated much in the same fashion, and the author

then finds it necessan.- to introduce another factor \

(p. 15), the shape of the molecules. A table of the
\

chemical elements arranged with their atomic weights
I

in ascending order of magnitude (the character—gas,

liquid or solid—-of each Ix-ing stated) is given. Argu-
ing from this table, the statement is made :

—

" It must hence be admitted that elements with a
low atomic weight are much more disposed to be
gaseous than thos'- of higher atomic weight, at

ordinary temperature and pressure- This quite accords
with the theory that their ultimate particles are
smaller than those of elements with higher atoinic
weights.

"

The diflRcult>- that there are so many solid elements

of low atomic weight is got over by invoking the

influence of shape. For example, the liquidity of

mercury is explained by supposing the atom of mercury
to be spherical. A curious reader micht wish to know
the approximate shapes of the atoms of argon or
lithium, but on this point the author is silent, .\fter

some pages of the same kind of reasoning, two laws

are enunciated : —
(i) " The condition of chemical elements or of chem-

ical compounds, at similar temperature and pressure
and under similar conditions generally, depends on
their atomic or molecular weights fthat is, on the size

of their atoms or molecules* and on the shape of their

atoms or molecules." (21 "The relative chemical
activity and chemical properties of chemical elements
or chemical compounds, at similar temperature and
pressure and under similar conditions generally, de-
pends on their atomic or molecular weights and on
the shape of their atoms or molecules."

The term law appears to be used here in a stanewhat

unusual sense, as these statements do not constitute

laws ; to make them such, die laws of dependence

should be known. Another good example of the

author's mode of reasoning is to be found on pp. 53,

54, where the fact that glass is transparent to light
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but opaque to heat is explained by the peculiarities of

the interstices filled with a-ther in the case of glass,

the nature of these being inferred from the way in

which glass fractures.

It will appear from ihe-e examples of the author's

treatment that his theory cannot even make good a

claim to be considered a reasonable working model.

A great number, however, of the better known physical

and chemical phenomena are brought together, and

on this account the book may perhaps prove interesting

to readers who have not sufficient leisure or inclin-

ation for the perusal of treatises and memoirs that have

greater pretensions to scientific accuracj-.

FOUNDRY PHACTICE.

General Foundry Practice. By A. McVVilliam and

P. Longmuir. Pp. vii + 383. (London : Charles

Griffin and Co., Ltd., 1907.) Price isx. net.

THE opinion is generally held among metal-

lurgists that with the rapid progress nvide of

recent years in Great Britain in the metallurgy of

iron the foundry has hardly kept pace. Mr.

McWilliam and Mr, Longmuir take a more optimistic

view, and fxriieve that advances have been, and are

being, made of a magnitude commensurate with

those of other industries. Certainly signs of pro-

gress are apparent in this important branch of metal-

lurgy. The empirical method of charging the cupoLi

is giving place to the system of weighing all

materials in proportions determined by the chemist.

High-temfx*rature measurement is being practised in

the core and drying stove. The field for machine

moulding is extending. Permanent moulds made of

carbon or similar material are being tried; and the

founder is just realising the fact that micrographic

analysis has a commercial value. In short, in all

branches of his work he is showing a praiseworthy

desire to emerge from the slipshod ways of the past.

The literature of the subject has, however, remained

meagre, and not of a strikingly scientific character.

Scattered through the pages of the Journal of tiv;

Iron and Steel Institute and of the iron trade

journals there is much information of (jermanent

value; but the sptxial treatierrs on the subject are

mostlv of an elementary character. The ^^xhaustive

work by Mr. McWilliam and Mr. [xmgmuir may

therefore fairly be regard'^ as marking an epoch

in the history of iron founding, and should help

greatly in effecting a clear understanding of the sub-

ject. The authors possess special qualifications for

the work they have undertaken. Mr. I^ongmuir has

held the position of foundry foreman, and is a

Carnegie research medallist of the Iron and Steel

Institute, »-hJle Mr. McWilliam, a distinguished

Associate of the Royal School of Mines, has at the

University of Sheffield had ample opportunity of

ascertaining the needs of students. They have there-

fore been able to draw upon experience gained under

normal foundry- conditions and under the conditions

of experimental laboratories, and the operations they

describe have >>'-<-'• rj^-rs^jnally followed.
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The subject-matter is dealt with under the follow-

ing heads :—General properties of matter ; moulding

sands ; facing sands ; foundry tools ; moulding-boxes
;

handling material in the foundry; open sand mould-

ing; cores; elementary aspects of moulding; green-

sand moulding; securing cores in moulds; moulding

from gi'.ides; bench, outside, an J plate moulding;

machine moulding; dry sand moulding; loam mould-

ing; chill casting; casting on toother metals; weigh-

ing and binding moulds; shrinkage, contraction, and

warping; dressing castings; common faults due to

mould and pattern ; wrought iron ; cast iron ; re-

fractory materials ; fuels and furnaces ; mixing by

analysis; further treatment of cast iron; high-

temperature measurement ; steel ; metals other than

iron; alloys; mechanical testing; micrographic

analysis; common faults due to the metal; and

foundry management. The illustrations, of which

there are 246, have been carefully chosen, and, like

the letterpress, are exceptionally well printed. From
this enumeration of the contents it will be seen

that, although bearing the comprehensive title of

"General Foundrv Practice," the work is almost

entirely devoted to iron and steel founding. Metals

cither than iron are disposed of in some twenty pages,

brass founding receiving chief attention. The in-

genious cire perdue process of bronze casting is not

mentioned, nor is the modern method of casting in

sections bronze statuary of heroic size, such as

Bartholdi's " Liberty " at New York and Schwan-

thaler's " Bavaria " at Munich. The plaster moulds

used for this purpose might have been added to the

green sand, dry sand, loam, and chilled moulds
described by the authors. A few lines, too, might
have been devoted to the moulds used for metals

with low melting points, brass, slate (for toy

soldiers), wood, and even paper (for stereotype plates)

being employed.

As the eye of the metallurgist wanders up and
down the authors' well-filled pages, it will be

arrested by that section which deals with the in-

fluence of the various impurities in cast iron. Phos-

phorus, it is shown, increases the fluidity of cast

iron and renders the metal .suitable for art castings,

such as those for which the Russian works at

Kyschtym are famous. Sulphur tends to make cast-

ings harder and brittle. .Silicon, by tending to throw
the carbon out of the combined form and to make it

appear in the metal as graphite, has a beneficent

influence. Manganese, on the other hand, has a

tendency to keep the carbon in the combined form.

These facts have to be borne in mind in mixing bv
analysis, a method which, it is gratifying to find, is

steadily replacing mixing by fracture, by guess-
work, or by trial. As the underlying science of the

founder's art becomes more and more clear, well-

marshalled knowledge is increasingly helpful. As
the authors point out, the real theoretical know-
ledge of the man of science is built on experiment,
and his theories are tested by further e.xperiment.
The practical man constantly meets with difliculties

in his work; and he also must, in a truly scientific

way, devise a remedy by testing the results of his
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former experience. The apparatus maj' be cruder

than that of the laboratory, but it will be used with

a subtle judgment of the needs of the case. Tlic

man who combines a scientific training with prac-

tical experience is gradually, but surely, becoming the

dominant Ivpe of industrial captain in the best

equipped foundries.

The book is unusually free from typographical

and other errors, and there is little in the arrange-

ment of the material to which exception can be

taken. It might perhaps have been well to have

carried the subject a stage further, and to have

given the student some information regarding the

galvanising, nickel-plating, lacquering, and porce-

lain enamelling of castings, and regarding the re-

pairing of faulty castings by melting in iron by

means of the electric arc or the oxyhydrogen blow-

pipe. Pattern making is altogether ignored. It is

true that it is a distinct trade involving the skill of

the joiner and the turner. A practical founder

should nevertheless have a general knowledge of

the construction of foundry patterns ; and the

elaborate patterns, sharply chased in a tin-lead alloy,

used for ornamental castings present many features

of interest to the foundry managers and foremen for

whom the work is primarily intended.

OUR BOOK SHELF.
Eversley Ciardens and Others. By Miss R. G,
Kingsley. Pp. x+ 280. (London : George Allen,

1907.) Price 6s. net.

1 1 is always stimulating to meet with enthusiasm, and
.Miss Kingsley is not only an enthusiast with regard to

individual plants, but possesses a keen eye for their

artistic setting and arrangement. Kversley is situated

on the Bagshot beds in a part of Hampshire that has
received the sohriijiiet of " the rubbish-heap of the

world "; and as much of Miss Kingsley's experience
was gained in laying out and cultivating the garden
of Keys House, in Eversley, her success may serve as

a help to other amateurs whose energies are also con-
centrated on poor soil.

It would appe.ir that roses have been Miss Kingsley's
chief delight, especially the teas, hybrid teas, and
climbers. .She prc'sents a lengthy choice, arranged in

colour groups, containing besides such universal

favourites as G. Narbonnand, Frau Karl Druschki,
and Caroline Teslout, others less generally known, as

Madame Ravary, Coquette de Lyon, and Monsieur
Trillier. The list of rhododendrons, a plant that finds

a congenial home on the Bagshot soil, is especially

noteworthy, and the plan of growing bulbs in peat

fibre in bowls is recommendeti as a clean and rapid

method for producing fine flowers. While it is prob-

able that most gardeners will find many hints and
references to species unknown to them, it is certain

that all can learn much from the artistic combinations
described by the author, some produced in her own
garden, others in her friends' gardens.

The Friendly Stiirs. By Martha Evans Martin. With
introductory note by Prof. Harold Jacoby. Pp.

ix+ 253; illustrated. (London and New York:
Harper and Brothers, 1907.) Price 5s. net.

Evidently written by one who for years has been in

the habit of looking upon the stars as companions,
rather than as conglomerations of known and
unknown elements, this volume will appeal to the
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beginnor in astronomy and to the general reader quite

as much as to the astronomer.

After dealing generally with the apparent move-

ments and with the brightest stars, the author pro-

ceeds to thirteen chapters containing causeries on

particular stars, describing the relative position of each,

its seasonal apparitions, its diurnal path, and its

colour, &c., adding a few words as to the distance and

phvsical conditions of each star.

Nlore general problems are then discussed, such as

the numbers, distances, and light of the stars. A
brief chapter on double stars gives an excellent first

idea of multiple systems, and is followed by nine chap-

ters dealing with the constellations, frequent diagrams

illustrating the text. By those who simply wish to

recognise the individuals'of the starry host, and to be

OH ]aH with sufficient characteristics of each to mark
its Individuality, the volume will be found a useful

companion. \^ • t- K-

On the Evolution of Wound-treatment during the Last

Forty Years. By .Sir Hector C. Cameron, Professor

of Clinical Surgery in the University of Glasgow.

Pp. 96. (Glasgow : James MacLehose and Sons,

1907.)

The appearance of this book at the present time is

opportune, for the lectures deal very largely with Lord
Lister's lesearches on antiseptic treatment, of which
thev form a brief history. Lister's treatment was
founded on Pasteur's demonstrations and writings,

and no man ever acknowledged an indebtedness more
often and more unequivocally. At the commencement
of the first lecture the procedure adopted in i860, or

thereabouts by Mr. Syme, the period immediately pre-

ceding the introduction of antiseptics, is detailed.

In 1S6S or so Lister's first method of treating

wounds antiseptically was being tested by its author.

This consisted in swabbing the wound with undiluted

carbolic acid (a crude and impure preparation at that

time) and covering it with lint saturated with the same
substance, over which a piece of sheet-lead was
placed; each dav the lead was removed and the lint

painted over with the carbolic. By such treatment,

crude and simple as it may now appear, it was abun-
dantlv demonstrated that wounds, even the dreaded
compound fracture, would heal without suppuration.

Subsequently, a putty consisting of whiting and
carbolic acid was used, and step by step carbolic

gauze, corrosive sublimate, mercuric iodide, and the

cyanide gauzes were evolved. The author holds that

no mere dressing with dry sterilised wool or gauze,

apart from germicidal solutions, will suffice to prevent

suppuration in dirty wounds, and with this pronounce-

ment many will cordially agree.

\'ortcx Philosophy: or the Geometry of Science
Diagrammatically Illustrated. By C. S Wake. Pp.

36. (Chicago : Published by the .\uthor, 1907.)

" .\s negation is the expression of energy and posi-

tion is the expression of force, the elements of undu-
lation, which is the dynamic aspect of the molar
energy light, are expansion in the atomic field and
ionisation in the molecular field; and the elements of

spiralisation, which \> the dynamic aspect of molar
force (gravitation), are contraction in the atomic field

and convergence in the molecular field " (p. 20). This
extract shows that Mr. Wake has an extensive vocabu-
lary, and a fund of unconscious humour. His
pamphlet has no scientific value, but is amusing in its

way as an attempt to classify all human knowledge on
principles ostensibly scientific and logical, but really

vagu-;- and aesthetic. E^ven from this point of view
the coloured diagrams vii. and xii. are unsatisfactory.
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LETTERS TO THE EDITOR.
[The Editor does not hold liimself responsible for opinions

expressed by his correspondents. Neither can lie undcrluke

to return, or to correspond with the writers of, rejected

manuscripts intended for litis or any other part of Nature.

No notice is taken of anonymous communicalioits.]

The August Draconids— Pfrseid Fireballs.

I.MMEDIATELV after coming out to watch the northern

skv on August 15 at gh. 23m., I observed a second-

magnitude meteor appearing stationary at the point

288° + 61°, near o Draconis. Four other meteors were

seen directed from precisely the same position during a

watch of forty minutes later on the same night, but clouds

came over before loh. 30m., and though the sky cleared

at a later hour 1 did not look out again.

This radiant point in Draco is nearly identical with

that of a brilliant shower of fifty-six slow-trained meteors

which 1 observed on 1879 .\ugust 21 to 25. I also re-

corded it in several other years, but it was very feebly

represented. It appears to be visible both in July and

.August, but though I have often eagerly awaited it, the

striking activity it displayed in 1879 has never been

repeated. Possibly this year it may have returned more

richly than usual, and 1 trust other observers recorded it

while watching the later stages of the Perseid shower.

The following are the positions I have obtained for the

Draconic radiant in past years :

—

(1) 1S88, July 8-13 ... 250 + 59 ... 4 Slow.

(2) 1885, „ 9-13 .. 290 + 60 ... S Slow.

(3) 1900, ,, 24-30 ... 291+59 ... 6 Rather slow.

(4) 1899, A'lg. 12-16 ... 293 + 60 ... 8 Meclium.

(5) 1901, ,, 15 •• 290 + 60 ... ? Rather swift,

suspected.

(6) 1900, „ 16-18 ... 291+60 ... 5 Slow.

(7) 1887, ,, 20-24 ... 289 + 60 ... 5 „
(8) 1879, „ 21-2; .. 291 +fo ... 56 ,,

Of all the meteors seen during the recent Perseid dis-

play, one of the hnest appeared on August 12 about

lib. 12m. It was recorded at Bristol and at Stockport,

and at the latter place -Mr. J. P. Kenyon estimated that

it burst out so brilliantly as to give a flash equal to the

light of the full moon.
The object fell from a height of seventy-nine miles over

Donington, Lincolnshire, to forty-four miles over Market

Harborough. Leicestershire. Its length of visible course

was fiftv-two miles, and observed velocity forty-one miles

per second. Other observers probably noticed this fine

meteor, and I will be glad to receive further descriptions

of its apparent path with a view to determine its real

course more accurately.

There was another' magnificent Perseid which gave a

flash like lightning as it descended in the Milky Way
north of Aquila, on August 13 at I4h. lom., but the only

account of this is one from Mr. W. Lucking, of Manuden,

near Bishop's .Stortford. W. F. Denning.

Bishopston, Bristol, .\ugust 19.

The Heating of a Balloon Wire by Liehtning.

The following account of the healing of a balloon wire

by a lightning discharge is interesting as furnishing

approximate limits for the energy of the discharge.

Keport by Mr. S. F. Cody on .Striking of a Balloon by

Lightning on July 22, 1907.

"
.\X about II a.m. on Monday, July 22, a captive

balloon, carrying meteorological instruments, was in the

air. Some 4500 feet of 19 S.W.G. tin-plated piano wire

was between the balloon and the winch. The balloon was

probably about 3500 feet high. The winch was exceed-

ingly well earthed, standing on a large solid iron plate,

which was also buried about ij feet in the earth.

"
I was trying to locate the balloon, which was hidden

by clouds at the time, when a flash of lightning came

crossing horizontally, and then a quick stroke to the

earth.
" Being unlike anything I had ever seen before, I set



414 NATURE [August 22, 1907

about inquiries to find out whether the wire had been

struct-: or not. No smoke appeared from the flash. There
was a deep hissing noise, followed by the natural crash

of the thunder some seconds afterwards.
" The hissinf; noise was probably the wire falling, as

It was in many cases driven 2 or 3 inches into the earth.

I was about i8o yards from the winch in the same
direction as the wire, and abiout forty yards from directly

tmdcr the wire to the left, looking from the winch.
" The balloon went away free, carrying the instru-

ments, and was watched for several minutes, as it happened
to pass through a clear portion of the sky where no
clouds were at the time. It has not since been recovered.

" On investigation of the wire I found that near the

winch, say about 250 yards from it, the wire became less

tempered : in fact, it would stand bending quite well in

the portions found near the winch. It was fused right

off at the first wheel of the winch, and was undamaged
at the drum of the winch.
" The weather was sultry : there had been some rain.

The wind was light but squally, W.N.W. There had
been no lightning previously.

" The following are some observations taken on the

ground about an hour before the wire was struck :

—

Dry bull) 18° C.
Wet bull, IS°-8C.
Barometer ... ... ... ... ... 29'85

Wind, N.VV. to W.N.W.
" -Specimens of the wire enclosed."

It appears from the specimens of wire that the heat
developed was sufficient to melt the tin but not to fuse
the wire. If then we assume that the process is too rapid
for loss of heat by conduction, we get for the limits
"between which the heat energy must lie 6x1400x200X0-11
and 6x1400x1300x0.18 in gram degree units, the wire
weighing about 6 grams per metre, and the mean specific

tieat of steel from 0° C. to 1300° C. being taken to be
o-i8.

In ergs the limits become 7.12x10'° and 8-28x10",
«r, assuming the height of the cloud to "be 100 metres,
the energy was sufficient to raise 73 kilograms, but not
sufficient to raise 840 kilograms, to the cloud level.

The fact of the wire being less brittle in the lower
Dortion points to a diminution of the energv developed,
but no reasonable explanation of this is apparent unless
it is due to an induction effect.

Tn the case of a similar discharge on April 11 of this
year, the wire was comnletely fused from the balloon to
the winch ; the length of wire out was half a mile, and
the height of the balloon 2000 feet. The balloon was in

the clouds at the time. The discharge in this case also
took place by a cross flash from cloud to balloon. .An
account of the occurrence is given in a paper bv Colonel
Capper, read before the Roval Meteorological Societv in
^I^y.

'

E. Gold.
Meteorological OflRce, 63 Victoria Street, London,

S.W., August 19.

The Origin of the Domestic Striped Tabby Cat.

In the Proceedings of the Zoological Societv for
February of this year I attempted to prove that English
dornestic cats are to be referred by their patterns to two
distinct kinds, which were described as the blotched and
striped tabbies ; and in discussing the possible origin of
these two cats, I set the blotched tabbv aside as of un-
known descent, and stated it as my conviction that the
striped tabby was to be traced to' the interbreeding of
two well-known wild species, namely, the European wild
cat {Fclii syhestris) and the so-called Egyptian or African
wild cat (Felis ocreata). There were living at that time
in the Zoological Gardens a male example of F. sylvestris
from Scotland and a female example of F. ocreata from
Uganda. The latter was captured as a kitten near Nairobi
in March, loofi, and had never been put to a male. To test
the truth of my belief that the progeny of these two species
would resemble our domestic striped tabbv, and also to
discover if there was any foundation for the theorv some
authors had put forward previouslv that the blotched tabbv
was the result of such a cross, the two cats in question

were placed in the same cage this summer. They took
to one another at once, and last week the female produced
a litter of kittens resembling in every respect a typical

striped tabby such as may be seen any day in the streets

of London. R. I. PococK.
Zoological Society's Gardens, August iS.

A Fossil Tsetse-fly in Colorado.

.^MO.NG the interesting materials obtained this year in

the Miocene shales of Florissant, Colorado, is a large
" biting " Ry, with a remarkably long and strong pro-
boscis, very well preserved. .\ very superficial examination
was sufficient to show that it was no ordinary Tabanid or
Muscid, and it at once occurred to me that it was a
tsetse-fly. Having no specimen of the latter at hand, I

turned to the admirable coloured figures in the second
report of the Wellcome Laboratories at Khartoum, and, as

was expected, it matched so nearly (hat it might well go
in GIpssina. There is a slight difference in the venation
which may or may not be of generic value, but if the

insect is not a Glossina it is at least closely allied.

Curiously, it is not new, for it appears to be the species

described by Scudder in 1892 as Palocsfrus oUgocenus, a

supposed new genus of Qlstrids. The new specimen, ,

practically complete, and with the mouth-parts, shows
)

that it has nothing to do with Qistrida;, and anyone who
will refer to Scudder's figure will sec how closely the

venation resembles that of Glossina.

The specimen obtained this year was found by Mr.
George N. Rohwer, a member of our party from the

University of Colorado. It is an obvious suggestion,

following some remarks lately published by Prof. Osborn,
that the existence of such flies may have had something
to do with the extinction of some of the Tertiary
Mammalia of .\merica. T. D. .\. Cockereli..

Universitv of Colorado.
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PHYSICS AND CHEMISTRY.
" (~^ ^^ °^ ''^^ penalties of devotion to a progressive
^^ science is the constant feelinf:;^ of being left

behind." So savs the president of Section B, in his

address from the chair, at the recent meeting of the

British Association ; and although he adds that he
does." not think there is any occasion for panic," yet

the concluding portion of his address seems to indicate

that something approaching fear accompanies the im-
pression that the progress of science at the present

time is almost too rapid. There were some other

indications, also, at the meeting, that physics at the

present time is mistrusted by some chemists, to an
extent perhaps beyond ordinary and necessan- caution.

With a great part of the address agreement is easy.

The plea that chemists should continue chemists, and
that accurate manipulation and careful experimenting
should be strenuously cultivated, is so reasonable as

to be almost trite: for who would have it otherwise?
That an atomic theory of matter, which has proved
so useful in the past, should be adhered to as a guide
in the future is also a natural desire against which
no physicist has a word to say. Indeed, very much
the contrary : the atom of matter is as useful a con-
ception as ever, and has become even more real and
concrete owing to the actual counting and measuring
of individual atoms by physicists. But that physicists

and mathematicians should leave the atom alone, and
refrain from discomposing examination into its prob-
able internal structure, should cease to break it up
and otherwise modify it by appropriate agencies, and
should turn a blind eye to any spontaneous explosions
of energy whenever they have the bad taste to occur;
also that no element shall be discovered and named
which has zero chemical affinity, or which cannot be
obtained in w'eighable amounts—all that is surely
more than Section B has any right to expect, nor do I

suppose that it seriously makes such a demand.
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But the worst of a pessimistic outcry about the

over-rapid development of science is that it is talien up

by the j^reneral public, one section of which is always

hoping- that what is unintelligible is really meaning-

less, and may be safely ridiculed or ignored. So it has

happened that a strange sentence in Prof. Smithells's

address, which I will quote directly, is made the text

for a singular attack by a leading article writer in

the Timca of August 6 apparently against the Cam-
bridge school of mathematical and' experimental physi-

cists, which for a long time now has been in the eyes

of the world one of the scientific glories of this island.

The quotation is as follows :•

—

" There is never more cause for anxiety than when
we see a mathematical theory awaiting the delivery

of the confirmatorv facts; and there is nothing more
important for chemistry than the continual recruiting

of that old guard which will be ever ready to stand to

arms on the appearance of an eager theorist."

Now it is an old and recognised tradition that

mathematical prediction of a fact to be subsequently

confirmed by experiment is the highest achievement

of science. The clearer the prediction, and the more
rigorous the subsequent verification, the greater should

be the jov among all those who wish for the advance-

ment of natural knowledge.
That the theory should be completely intelligible to

those comparatively ignorant of mathematics, until

the fact has been arrived at experimentally, is not

to be expected ; and that a few should suppose that

the prediction is only really forthcoming after the

event—which is when they first hear of it—is also not

unnatural. But the preparation of a theoretical niche

for a fact, either just discovered or just on the verge

of being discovered, is a piece of work involving the

highest faculty of scientific insight; and it is to be

hoped that the public arc not going to be misled into

a depreciation of the work of all except those who,
very rightly, collect an assemblage of facts.

There is room for workers of all kinds towards the

progress of science, and the encouragement and
countenance of the public is one of the conditions ; for

often enough the difficulties of the work itself are more
than discouraging, and if uncertainty as to its recep-

tion or appreciation bv the contemporary human race

is to be added, then it is to be feared that the discour-

agement may in some cases become complete. Such a

catastrophe actually happened in the case of Thomas
Young; but it was not the outcome of a meeting of

the British Association for the Advancement of Science.

Probably the real Intention of the president of Sec-

tion B was to caution certain physical chemists, and
perhaps to restrain or rebuke some of the Ostwald
school in his own section ; a matter well within his

jurisdiction. Indeed, if he only wishes to express dis-

like at an attempted replacement of ordinary dynamics
by a vaguer "energetics," he will find sympathisers
among the physicists ; as witness the following quota-
tion from an article by the late G. F. FitzGcrald in

Nature for March 12, 1S06 (reproduced in his collec-

tion, " Scientific ^^'ritings," p. 387). with reference to

an article by Prof. Ostwald called " Emancipation
from Scientific Materialism." I must add, however,
that FitzGerald was a keen admirer of the work of

Prof. Ostwald in general, though in this particular

doctrine, especially on its negative side, he did not
consider that he was on a hopeful path. The quotation
is as follows :

—

" There are so many vague fallacies underlying it,

that it would hardlv be worth answering, only that
there is considerable risk that others, chemists especi-
ally, may be carried away by the arguments of one
whom they rightly value as a leader in their own

domain, when he descants positively about the realm'

of mechanics."

For the present purpose I need not enter upon a

discussion of this matter : there is doubtless much that

can be said on both sides. If the president of Section

B had so expressed himself as to drive home this kind

of caution among the members of his own section,

without appearing to refer to better known and more
immediately prominent subjects of debate, I should

have said no word ; and I desire it to be clearly under-

stood that I am not now expressing any opinion oa
this subject. But, unfortunately, that is not how his

address has been regarded from outside, nor is it the

interpretation to which certain phrases, such a&
"chemistry of phantoms," "exuberance of mathe-

matical speculation," readily lend themselves. It is in

the hope that damaging misunderstanding may be

avoided that this article is written. Oliver Lodge.

T'

A TRIAD OF SPORTING BOOKS.'

O the author of the volume standing first on the

given belovi', the wilderness from time to

time calls with such persistence and force that to hear

is practically to obey; and, whether to shoot wild

goats in the Taurus,' to collect vultures" and eagles'

eggs in Asia Minor or Spain, or to track the lordly

moose and the branching-antlered caribou in the wilds

of the far North-West, Mr. Selous returns _\ear after

year with unabated zest to the roving life of hi&

earlier South African days. That the public benefits

from this restless disposition can scarcely be denied,

for although he cannot be credited with anything

special in "the matter of literary style, the author of

" Recent Hunting Trips " writes with that freshness

and verve that almost transports the reader to the

very scenes of his adventures and triumphs. Nor is

this all, for Mr. Selous is essentially of a generous

nature, and it is but seldom that he returns from one
of his sporting trips without some important additiorj

accruing to the national museum.
In the volume now before us, the author gives an

account of his experiences during several shooting

trips to British North America, undertaken between

the years 1900 and 1906 (inclusive) in search of moose,

caribou, and wild sheep; these, which include two
visits to Newfoundland, comprising the whole of his

hunting in this portion of the New World. In the

preface, Mr. Selous records his opinion with regard

to the closure to the sportsman of the central districts

of American Alaska—an opinion worth quoting, as it

has a bearing on so-called game-preservation in other

parts of the world. .'Mthough the sportsman, who
would be content with a few good trophies of male

animals to add to his collection, is completely shut out,

the game is by no means protected. The Indians,

for instance, armed with modern weapons, _ can

apparently shoot as they will, and spare no animals

of either sex or of whatever age which come in their

way, while meat-hunters of European blood are no

less destructive. Although the Indian doubtless has

the justification that he shoots, in part, at any rate, for

his own maintenance, yet it is he and his whitefellow-

countrymen who, in the author's opinion, will ulti-

mately bring about the extermination of the game
with which the land now abounds, unless the whole
system of game legislature is altered, and that

speedily.

I " Recent Hunting Trips in British North America." By F. C. Selous.

Pp. 400 ; illustrated. (London: Witherby and Co., 1907.) Pricej6j.net.

"Game and Game Covens." By John Simpson. Pp. 83; 16 plates.

(Sheffield ; Pawson and Brailsford.) London : County (Sentlemen's Asso-

ciation, Ltd., 1907.) Price i5.r.

'• How' to Fish : a Treatise on Trout and Trout-fishing." By W. E.
Hodgson. Pp. xii-f 377. (Londorr: A. and C. Blacl', 1907.) Price 3^. 6r/.
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Allhouv;li from llic poin' of view of Ixiclily slalurc

ihf inoDM' (iir flk, ;is it is loninioiily lallid in Rn^-
land) i-i unduubti'dly tlu- lincst animal in tliis part of

tin- world, the various races of caribou (or reindeer)

are raUulaled to attract (he interest of naturalists to

a spei iai dejjree on account of the incredible numbers
in which they occur, not only on the mainland, but
also in the almost untrodden heart of Newfoundland

;

while their periodical mij^rations in certain districts

.are amonj^ the most wonderful phenomena in bijf-

i;ame lile. Not the least marvellous feature in these
" treks " is the manner in which whole herds some-
times swim in company, so as to form in certain

cases, as described bv a recent traveller in Labrador, .1

?1

liiitisli Norlli A

veritable living- bridfjje. In other cases, however, they
travel in small parties, or even in [)airs, lyini; down
to rest or pausing to feed as their inclinations
prompt.
"On one occasion," writes the author, "herd

after herd <if caribou passed the end of the lake in

full view from where we were sitting. These herds
were all small, consisting of from three or four to ten
animals. Tliey were all following the same trail, and
were evidently migrating from the north-east to the
south-west. Although they kept stopping to feed thev
travelled fast, often trotting .ns if alarmed."
With the assistance of various friends, the author
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h.is been ,Mble to ilhislr.ite his book with a number of
striking photographs of migrating c.iriboii, some
showing the jinimals as they traverse the scrub in well-
beaten tr.'icks, and others their appearance when
swimming lakes or rivers. As a permanent memento
of the latest trip, rel(>rence may ue made to the two
magnilicenl caribou shot by the'author .and presented
by hini to the Mritish Miiseum (Nat. Mist.), where
they are now set up in the mammal g.illerv, one of
these representing the l.irge dark-coloured A'(iii.i;i/cf

tdrtnidiis osboriii. and the other the smaller and whiter
A'. /. terrat'-itoviif. .Special interest, it m,iy be .added,
atl.uhes to the mention (p. 71) of the nianner in
which the spreading feet of the caribou en.able the

.inim.il to traverse botrgy ground, where
horse, ox, or ass would be helplessly mired.
Lack of space [jrevenls mention of a num-
ber of interesting points in this fascinating
book of adventure ,ind sport, but we must
refer to the author's measurement of his

finest bull moose (p. 215), the height of
which is given as 6 feet 1 1 inches. Re-
ference must also be made to an interesting
opinion in connection with wild sheep,
namil\, that the white Oris iliilli prob.ibly

gr.ides into the grev O. jaimini. and the
latter into the black' O. sUnici. The view
th.it these sheep arc but local races of the
K.imch.'itcan O. iiivicohi is supported ; the
true (). taiiaJciisis, like the true grizzly
bi-ir, h.iving depiirted further from the
northern type owing to its h.iving travelled
turther south, and perh.ips having entered
the country at an e.irlier date th.an the
others.

The si'cond (like the third) work on our
list is entirely for the stay-al-honu' sports-

man, .uid is intended to emph.isise the im-
portance of much greater care being exer-
cised by game-preservers as to the culture
of covert suitable for different kinds of

game Hitherto the general practice has
been to let coverts grow more or less ;is

they will ; but the author, who has had
great practical experience of the subject,

shows th.it this is altogether wrong. Not
onh' is one kind of tree or bush specially

suited to p.irlicular species of game, but
care is neided in order that such trees or
bushes may have proper opportunities for

full development. A case in point is af-

forded by the blackberry bramble, which
needs open space and sun, when it affords

tiot only excellent covert, but also a valuable
food-supplv. In this connection it may be
mentioned that in Mr. .Simpson's opinion
gamekeepers err in over-feeding their

charges; which, to say nothing of eco-

noniic.il considerations, would be far better

in many ways if left to get lluir own living

in propirh pl.inted coveitv. ( lame-preserv-

according to the author, is likely to

more and more profitable to English

hmdlords; and speci.il .ilteiition is directed to the

economic value of rabbits on estates. The special

feature of the book, which should be in the libr;iry of

every landowner and L,^•lme-preserver, is the beauty

of the illustrations of different kinds of covert, when
properly developed; the most exi|uisite of all being the

[)hotograph of a mound i)f blackberry bramble in fruit.

.Sometimes we venture to think that authors do not

select sufliciently comprehensive titles, but in the case

of Mr. W. R. Hodgson's book, st.uiding third on our

list, the main title seems to err in the opposite direc-

ation,

become
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lion. For in place of instructing the angler in the art

of allurin(j river-fjsh of all kinds, this volumff, as,

indeed, is indicated in its supplementary title, tells him
only how to capture the wily trout. .Since, however,
this is, par excellenrc, the sfiortin^ fish of Ivn((lish

rivers, there may be some justification for thf; desig-
nation. The author h;is already published a more
ambitious work on irout-fishinjf, which has, we
believe, l>een well rereived by anglers; but that volume
is intended mainly for ihe Umefit of those who are
already experts in the gentle art, whereas in the one
now before us it is v<ught to instruct the beginner in

the elementary principles of trout-fishing.

Mr, Hodi^son is evidently one of those who believe

that salvation is to l>e found otherwise; than by " dry-
fly " fishing; and a considerable pfjrtion of his work
is accrjrdingly devoted to oth'-r methf^s, inclusive of
spinning with minnows, and luring with the luscious
wasp-grub. That the author will not please every
angler in all details may be regarded as a matter of
courvf; but, speaking generally, he seems to have
treated his subject in a manner which ought to satisfy

those who are making their first essays at trout-

fishing. The book is well illustrated, and likewis"
contains a number of observations on the natural
history of the subject, and, indeed, on nature-study
generally. R. L.

<U:\ETICS.'
'T^ HE last contribution to the fast-increasing pile
*• of Mendelian literature is unique. It is at once
the bulkiest, within th<- limits of two covers, that has
been made to this subj'-ct, and at the same time the
most condensed, the most varied, and the most valu-
able.

The third International ('onferencc on Genetics, held
under the auspices of the Royal Horticultural .Societv,

and under the presidenr y of Mr. Bateson, was a verk-
able Mendelian orgie. 'Ihe history of all new theories
is the same. They are judged not vj much on their
own merits as on the number and variety of natural
processes, pret'iously unintelligible, which they ex-
pbiin. 'ITie result of the publication of the '• Origin of
-Specie-s " was, as Mr. I{atesf>n has (x^inted out, the
distraction of the attention of biologists from the
process of evolution iis'-lf and its diversion into the
hitherto dry channels of paleontology, classification,
embryology, comparative anatomy, and distribution.
It was not until the end of the nineteenth century that
men returned to the study of evolution. The relation
between man and a new theory is the same as that
between a child and a new tov. When we first get the
toy we are occupied in playing with it in every pos-
sible way, and as often and as much as we ran.' But
when all lejritimate v^urcfs of inte-res* h-iV- l^een
tapped, we tire of playing with the toy and b<.-gin

to wonder how it works; and, to satisfy our 'urif/sity,

we pull if to pieces. The result of the attempt to
satisfy this curiosity in the case of Darwin's iheryry
was the growth of a conviction that natural seI/:ction
did not provide a sufTident explanatir^i of the diversity
of organic forms. The hisU^ry of Mcndelism has br-en
like that of Darwinism. The flood of energy let Ictosc

by the re-discmery of .Mendel's papers has sjx-nt itself

rather in work based on the assumption that the inter-
pretation which Mendel put on the facts he discovered
was true than in the attempt to discover whether that
interpretation were true w not; and in <n:r '/rAn'um it

is right that this should be so. The m'^ely critical

spirit is a barren one. The enthusiasm of the kind
> Rtfnn of Ifce TJwd InitnmfjnaX Caaftrtaoc, >&-j6. on Cimtto.

VjSuA br Kar. W. Wilki. Kp ,H. (PnMnl <br the Ror»i H<rtiei>!t«»l
Soatty ly Spatutmiy^iK »« 0„, Ltd., u-^.) Price ijj,
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which follows the birth of a new theory such as
Darwin's or Mendel's has been as productive of dis-

covwy in the cawr of the L-ilter as it was in that of

the former, .At the same time, we should not forget
that .Mendelism is now in the stage in which Darwinism
was before it was subjected to the process of being
overhauled; and though we may f^frrhaps be right in

holding that criticistn is barren o( discovery, we should
guard against the possibility of entering that frame
of mind which regards rriticism as blasphemy.
.Mendel's [>fras have alnady been called tiassiial ; and
it is a very remarkable fact that no one has ref>eated

.Mendel's cxi>'rriments with the deliUrrale intention of
testing the Mendelian interpretation of the results,

I'eople sjMjak as if .Mendel got to the fxjtiom of the
inheritance of roundness and wrinkledness, yellowness
and greenness, and as if there was nothing more to
be said on the subject. On p, 88 of the rejjort before
us there is a table exhiWting the result of crossing a
yellow with a green pea to the fifth generation. The
proportion of pure yellows, impure yellows and greens
is given both for the fourth and for the fifth gener-
ation as 1 : 2 : I, and it is slated on the bottom of p, 88
that this jjroccss of segregation will f><- continued
"practically for ever," It is highly probable that the
three categories do form respectively 25, 50, and 25
per cent, of gen'rrations four and five; but Mendel
nei'frr published any figures which prove this to be so,

.Ml he said was ;
" The prf/fx^rtions in which the

descendants of the hybrids dev'elop and split up in the
first and vrcond generations presurn;ibly hold gfX(d for

all subsequent progeny. Ivxp'.-riments one and two
have already b<;en atrr'utA through six generations,
three and s<;ven through five, and four, five, and six
through f</ur, thesf; exf>erim'mls being continued from
the third generation with a small number of plants,
and no departure from the rule has been furratfitihle." •

We offer no ap<jlogy for ad/jpting this critical attitude
towards .Mendelism, Thf-re is plenty of admiration
for " Mendel's incomparable aehievement," and we
share it; but we do not find it imf>ossihl/: to combine
it with a suspicion that .Mendel's interpretation of his
results tnay not have be<;n right after all.

The ri-\K>rl is. of cours'r, aWdulely indiscmsable to

every student of genetics, whether his int*rest is

purely scientific or purely horticultural, or both. The
keynof- of the cf^iference was stru^-k by a fit^Unic
of the marriage bells of .Science and Practice, We
could have no i>etter guarantee that their union will be
fc-rtile than that their hands w<:re joined by the Rev,
W. Wilks, who has earned the gratitude of every
study of heredity l»y '-Jiilinfi this refxtrt. and of
evt-ry lov-r -

' "- • '--'by creating •^'- '^'-=-' - • -

JVOT£S.
Pbof. li. l.e CiUTELics ha« been oflicially nominated

pTKietsor of cbemiMry at the Tari* Faculty of .Scien<e«

in kuctession to the lau: Prof. Henri Mointan.

I; hat b*«^ decided by the Paris Municipal C'ntn'H Ui

perpetuate the nwmory of Prof. Berthelot by r'-.-naming

the Place du ColK-ge de France the Place .Marcelin

Berthelot.

We r-grH to have to record that Prof. Kar! Vogrf,

dirertor of the Astrophysical Observatory at Potsdam,

di<^ on .Aujjuft 13.

We regrnt to have to announce the death of the Rev.

Dr. John Kerr, F.R.*? ,
f'>rfr»r!r !'-*';rT on mathematif*

in the GIatgo». .' "ge,

' 'naii*H»tK*jn^~ ;'' 57' Tb«or»3[««»l
Bwy be c^/Mitu>d, ; .. i2r« C(f 0*<waJ4'*
Kialiiktr J:r txaklen '//:..: /. , ,1 .-/:.-,-.<_ tef Plxtturofa) bndcA
Pncc iwtmk.
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The death, from heart failure, of Sir William Robert-

son Copland took place at Glasgow on Monday last.

Sir William Copland made a special study of drainage

and of water supply, and took great interest in promoting

technical and university education, being chairman of the

governing body of the Glasgow and West of Scotland

Technical College, and a member of the Glasgow Uni-

versity Court. He was knighted last year.

Dr. Willi.am Thomson, who died at Philadelphia on

August 3 at the age of seventy-four, had not only written

largely on medical and surgical subjects, but had intro-

duced several reforms in field service. At the battle of

Antietam, in the American Civil War, he abandoned the

old practice of bringing all the wounded into one hospital,

and improvised a number of smaller hospitals in various

parts of the field. The success of this innovation led to

its adoption during the rest of the war, and later in the

Franco-German War. Dr. Thomson will be further re-

membered for adopting the local application of carbolic

acid as a disinfectant in the treatment of wounds, and

for the introduction, in connection with the Pennsylvania

Railroad, of the testing of engine-drivers for colour-

blindness.

A Reuter telegram stales that the instruments of the

chief seismographical station at Hamburg registered

several earthquake shocks in the afternoon of Saturday

last. Slight shocks were recorded at about 1.22 p.m. and
shortly after 2 p.m., while at 6.40 p.m. the instruments

began to record a series of distant shocks of medium
strength, which lasted nearly two hours. The disturbance

reached its height shortly before 7 p.m., and ceased at

about 8.45 p.m. It is estimated that the earthquake
occurred at a spot Sooo kilometres south-east of Ham-
tiurg ; a seismic shock was also recorded at Grenoble at

5h. 43m. 40s. on the same day.

It is announced in Science that the yearly sum of 5000
•dollars has been voted by the Minnesota Legislature

towards the maintenance of a Pasteur institute at

Minneapolis.

A CIRCLXAR letter has been distributed by the president

and general secretaries of the second International Con-
gress on School Hygiene concerning the important new
departure made by the congress in the matter of school
hygiene. Arising out of the question of whether it would
not be advisable to establish a bureau, with a permanent
staff, library and museum, &c., in some central but neutral

spot, such as a Swiss or Dutch town, it was decided that

It would probably lead to greater progress if such bureau
was not localised, but if each country had its own centre

for the diffusion of knowledge, and to act as a clearing-

house in the matter of school hygiene, statistics, laws,

and regulations. Finally, to supervise in scientific matters
and generally to do all that is possible at all times or

places to forward the human interests which are bound
up in the special lines of knowledge included in school

hygiene, the International Committee has formed a small
council, consisting of the president of the past congress,
the president of the one lately held, the president of the
next congress, and nine other members to be elected,

which will have all the powers of an ordinary committee.
The following questions will come under the consider-
ation of the counL'il almost immediately :—How medical
inspection of schools can best be carried out with the
maximum of efliciency and minimum of cost ; how far the
laws of health can best be imparted to the coming gener-
ation, so that later they will know how to care for them-
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selves and those dependent on them ; the best systems or

methods of physical training for both sexes at various

ages ; and the feeding of children requiring proper nutri-

tion, so that it shall be done without developing pauperism

and with regard to those upon whom the cost falls.

In reply to an inquiry put to him in the House of

Commons as to whether, in view of the work already

accomplished by the Liverpool School of Tropical Medicine

in combating tropical diseases, he could arrange for an
increased grant to be made in order that the work might

be further extended, the Under Secretary for the Colonies

said that a further grant will be made, of which the

Secretary of State will be able to specify the amount after

consultation with the Treasury.

The Keith prize (consisting of a gold medal and 50^.)

has been awarded by the council of the Royal Society,

Edinburgh, to Ur. T. H. Bryce for his two papers on
" The Histology of the Blood of the Larvie of Lcpidosiren

paradoxa," published in the Transactions of the society.

The seventh International Physiological Congress met
in Heidelberg last week, with Prof. Kossel as president.

.^bout 300 members were present, and 200 communications

were made in Ihc four sections into which the congress

was divided. .\l the opening meeting Prof. Kronccker

paid a glowing tribute to the late Sir Michael Foster.

Prof. Dastre, of Paris, gave a short biography of the late

Sir J. Burdon-Sandeison, while Prof. Sherrington spoke'

of the loss sustained by the congress through the deaths

of Prof. Errera, of Brussels, and Prof. A. Herzen, of

Lausanne. By order of Grand Duke Friedrich of Baden

each member ol the congress was given a bronze medal

in memory of the meeting. The medal bears on one side

an impress of " Helmholtz

—

mdccclviii-.mdccclxxi."

The French Congress of Medicine will be held in Paris

under the presidency of Prof. Debove from October 14

to 16. It is proposed to hold discussions on, among other

subjects, the question as to the origin of pulmonary

tuberculosis ; acid-resistant bacilli ; the therapeutic action

of radium ; ionic medication ; the use of coilargol ; the

therapeutic value of tuberculin ; and the serumtherapy of

dysentery and cutaneous sporotrichoses.

The third International Sanitary Convention is to be

held in the city of Mexico from December 2 to 7 next.

Each delegate attending is expected to bring a paper

relating to the nation represented by him, with a report

on the existence of any transmissible diseases—especially

bubonic plague, yellow fever, cholera, malaria, bcri-beri,

and trachoma—that may prevail within its boundaries.

.Among the questions to be discussed are the transmission

of yellow fever, the means to be used in combating the

Stcgomyia fasciala, tuberculosis, and various adminis-

trative measures.

The eighteenth annual general meeting of the Institu-

tion of Mining Engineers will take place in the Firth

Hall of the University of Sheffield on September 4, when

the following papers will be read, or taken as read :

—

The sinking of Bentley Colliery, by Messrs. J. W. Fryar

;md Robert Clive ; roof-weights in mines, by Mr. H. T.

Foster; and deep boring at Barlow, near Selby, by Mr.

H. St. John Durnfcrd. A number of visits to collieries,

works, &c., have been arranged.

The recent opening of the medical academy at Diissel-

dorf was, according lo the Berlin correspondent of the

Lancet, an event of some importance, and was attended

with considerable display. The academy and that at
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Cologne have a two-fold object. In the first place Ihcy

imporl a new feature into medical study by introducing

newly qualified men to the practical side of medicine

more than is done at the universities. After the university

medical curriculum has been completed and the State

examination has been passed, the practical year which is

required by recent regulations may be spent at the

academics. Their second purpose is to supply the medical

practitioners of the district with opportunities for post-

graduate study. The Diissoldorf Academy is the first for

which clinics and lecture-rooms were specially built,

b?cau-.f at Cologne the e.xisting municipal hospitals were

adapted for teaching purposes. The structural and other

arrantjcments are described as excellent, and the clinical

material will be abundant. Prof. Witzel, formerly of the

University of Bonn, is the director of the new academy,

while the teaching staff includes Prof. Schlossmann in

the subject of pa;diatrics and Prof. Lubarsch in the sub-

jects of pathology and pathological anatomy.

The Paris correspondent of the Chemist and Druggist

states that the committee on analytical methods has

defined the programme for the competitions for the prizes

offered for alcohol-denaturation in connection with the

law of November 29, 1905. This Act instituted two
prizes, one of 800/. for the discovery of a " denaturator "

more advantageous than those now used while safeguard-

ing the revenue against frauds, and a second (value

2000/.) for a system of utilising alcohol for lighting in

the same manner as parafTin. The denaturator must have

a taste and smell which will effectually discourage any
desire to use the alcohol as a beverage ; wine or date

must, oil of thyme and rosemary, and similar flavours are

thus eliminated. The denaturant should not be sufficiently

objectionable in smell to prevent its domestic or industrial

use—thus acetylene, asafetida, and garlic are excluded.

No soluble substance which could leave a deposit

on lamp-wicks, and thus render combustion diflTicult, may
be used, such as sea-salt, sodium sulphate, alum,

ammonium chloride, potassium ferrocyanide, picric acid,

tobacco-juice, and aloes. It must not consist of a sub-

stance much more or less volatile than alcohol, and which
could thus (besides other disadvantages) be removed by

fractional distillation, as ether, carbon bisulphide, light

fractions of petroleum or turpentine, cresyl, carbolic acid,

camphor, or naphthalene. It should contain no substance

which might injure the metailic part of lamps or motors
(ammonia, nitrobenzene, sulphuric acid). It should not

be poisonous (as mercuric chloride, methyl cyanide, sodium
arseniate, and aniline) or contain poison (hyoscyamus,

aconite, or digitalis). It should be sufficiently inexpensive,

should not normally exist in commercial alcohol, and its

presence in alcohol should be capable of easy and certain

detection.

A PRIZE of 150/. is offered by the German Colonial

Society for a method to produce an extract from man-
grove bark that will impart as light a colour as possible

to leather, and such as will only slightly darken by
exposure to light. The mangrove bark contains a large

amount of tannin, and also a red colouring matter that

prevents the bark and its extract from successfully com-
peting with other tanning agents. The problem to be

solved is the practical removal of this red colour. Com-
petitors are invited to send in particulars of their methods
by July 20, 1908, to Deutsche Kolonialgesellschaft,

Schellingstrasse 4, Berlin.

The Board of Agiiculture is considering the terms of

an order prohibiting the importation of plants and bushes
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bearing edible fruit, except by a licence to which con-

ditions will be attached, with the object of preventing the

introduction of the gooseberry mildew and other pests-

injurious to horticulture.

AccORDl.^G to Engineerings, an Australian record in wire-

less telegraphy has been achieved by the successful trans-

mission of messages from H.M.S. Challenger, one of the

-Vustralian squadron at present stationed in Hobson's

Bay, to the flagship Powerful, which at the time was

moored in Farm Cove, Port Jackson. The Challenger

was in communication with the flagship by means of wire-

less telegraphy the whole of her voyage. The longest

message was one flashed over a distance of 410 miles in>

a direct line, and this constitutes an Australian record, as

previously never more than 240 miles had been achieved

by warships on the Australian station.

.\ctORDlNC to Science, an equatorial telescope has been

given to the Nantucket Maria Mitchell Association, and

plans of an observatory to house the instrument are being

considered. An appeal has been made for funds properly

to equip the observatory that it may be available for

astronomy classes in the near future.

.\ MEMORANDUM, dated August 5, issued by the Director-

General of the Egyptian Survey Department, on the

meteorological conditions of the monsoon season and the

prospects of the Nile flood, is far from encouraging. The

rains in June and July have been exceptionally weak, and

some i6 per cent, of an average flood volume may be

considered as deficient at the above date. On the whole.

Captain Lyons thinks it more probable that this deficiency

will be increased in August than that it will be diminished.

Is the Meteorologische Zeitschrift (part iv., 1907) Dr.

V. Conrad gives an epitome of an interesting lecture

delivered by him on the formation and constitution of the

clouds. The author points out that to obtain a clear

idea of the subject we require to know (i) the size of the

separate fluid drops, (2) the rate of their descent, and

(3) the number contained in a cubic centimetre. -An idea

of the pains Jjestowed upon the inquiry may be formed

from the fact that sixty-nine references to authorities are

quoted in the paper. The size app<ars to have been first

microscopically measured by Kratzenstein, who published

the results at Haiie in I7<)6 ; recent measurements by

Assmann, Dines, and others give their mean diameter

as about 20 ft, or 10-' cm. radius. The vesicular theory

was not displaced until A. Waller published his paper in

the Phil. Trans, in 1847, and subsequent investigators

showed that the optical phenomena observed in clouds

could only be explained by the existence of complete

drops ; much information upon this subject will be found

in Dr. Pernter's " Meteorologische Oplik." The re-

searches of Stokes and others have shown that a droplet

of 10-' cm. radius would fall i cm. per second in calm-

air; with increasing radius, up to a certain limit, V in-

creases with r-, so that a drop of 10-' cm. radius would

attain a velocity of i metre per second. From independent

investigations the author found the number of drops

(r=io-' cm.) in a cubic metre of dense cloud to be

lo' (a thousand millions), or 1000 in a cubic centi-

metre. The question of the formation of the first con-

densation elements is one of great difficulty, since it has

been shown by Aitken and others that the presence of

some nucleus in the atmosphere is necessary ;
possibly

observations made in balloons may eventually elucidate

the matter.
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'I'lin important position occupied by llio ilcctric spark

in wireless telcj^rapliy will account for the nuiny atlempls

which have been made in recent years to obtain some
knowledge as lo its effective resistance. The principal

methods used fall into two groups, based either on the

original resonance arrangement of Bjerkncs or on the

substitution process of Simons. Unfortunately, llie two
groups i>ivp different results, and Dr. W. Kickhoff has

rendered valuable service by his examination of the

v.ilidity of the various methods which appears in the

rhysihalisclic ZeitschrijI for August I. He comes to the

conclusion that deductions as to the most suitable arrange-
ments for telegraphic purposes cannot legitimately be
made from results oljl.-iined by the melhiid of Simons.

Tmk memorandum of the Manchester Steam Users'
.Association for the year 1906 consists mainly of a report
on the tests of pressure gauges carried out at the National
Physical Laboratory and the remarks of the chief engineer
of the association on these tests, and on pressure gauges
in general. The ten gauges tested were all by trust-

worthy makers and of first-class workmanship, and the
report of the tests states that, as regards freedom from
friction and backlash, they leave little to be desired.
Greater agreement between the records at different
temperatures ought to be aimed at, and for gauges sub-
ject to vibration some form of balancing should be adopted.
The whole report will be of great value to pressure-gauge
makers, and may be taken as a typical illustration of the
way in which improvements can be brought about by the
cooperation of manufacturers and an institution like the
National Physical Laboratory.

Dr. C. Xoki>m.\n\, of the Paris Observ.-itory, published
several years ago in the AnnaUs de I'Obscrvaloire de Nice,
vol. ix., a theory of the diurnal variation of terrestrial
magnetism, according to which the convection currents of
the upper atmosphere, crossing the lines of magnetic
force, generate electromotive forces which, in a region
rendered conducting by solar radiation, produce electric
currents and so affect the magnetic needle. In the
March number of Terrt'slrial Magnetism he shows that
the observations he made in Algiers during the total solar
eclipse of August 30, 1905, confirm a deduction from his
theory, namely, that during an eclipse the magnetic needle
should lend to return from its normal position at the time
of occurrence of the eclipse towards its mean posilion for
the day.

Paris i. and ii. tcomprising ;,;,5 pp. and iS plates) of
vol. l.xxxvii. of the Zcitschrift fiir -tvisseiischafllichc
Zoologie are occupied by an elaborate paper on the com-
parative developmental history of sexual individuals in
the hydroid polyps. The author, Mr. A. Goetle, of Strass-
burg, formulates some important conclusions with regard
to this development, which are, however, loo complex to
be summarised within our limilations of space.

In a paper on the navicular of the tarsus of man and
monkeys, published in vol. xli., part iv., of the Journal
of Anatomy and I'liysiology, Mr. T. Manners-Smith
describes and illustrates the remarkable variations obtain-
ing in that bone in the human subject. In some degree,
at any rate, these variations appear to be connected with
the degree of mobility of the foot, certain features being
more constantly developed in, this bone in the skeletons
of ancient Egyptians than among modern Europeans. The
occasional existence of a separate element in the tuberosity
of the navicular is also noticed.
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Fko.m the asldundieg feat ac( umplish. <l by Prince
Borghese in his wonderful journey in a motor-car from
Pekin to Paris, many lessons mav be drawn. The
greatest, the Engineer of August 1(1 points out, is the

wonderful adaptability of the power-driven vehicle. The
distance traversed is estimated at 7000 to 8000 miles, and
the time occupied was sixty-two days, the daily average
being about 121 miles. When the time is taken off for

pulling the car through loo,se sand and for extricating it

from morasses, the speed seems almost incredible, con-
sidering that for half the journey there were practically

no roads. .Serious obstacles were encountered. Over-
whelmed in a cyclonic sandstorm, dragged through rivers,

precipitated from a weak bridge into a fast-running river

below, immersed in bogs, the wood-work of the car on
lire, and being nearly run into by a train on the Trans-
Siberian Railway, were a few of the experiences of the

intrepid traveller, ;my one of which would be sufficient to

slop most people from continuing such a perilous journey.

O.x .August 17, 1.S0;, Robert Kullon's steamer, the
Clermont, ran her trial trip from New \'ork to Clermont,
and in order to commemorate the centenary of steam
navigation, an interesting account is given in the Engin.'rer

of August :6 of the events that led up to this develop-

ment. Illustrations are given of the paddle-wheel steam-
boat Clermont .and of her machinery.

Tiiii prospects of the Indian manganese ore induslrv
are discussed by Mr. A. Ghose in the Journal of the
Society of Arts (August 2). The demand (cr Indian
manganese ore has grown with great r.ipidily. In 1905
the export to Great Britain amounted to 71,6110 tons,

whilst last year the total amounted lo 490,012 tons, valued
at 865,443;. India supplied most of the manganese ore
used in the British furnaces, Brazil WNlh 127,257 tons
being second, and Russia following with 103,27(1 tons.

An interesting account of the Museum of Traflic and
Engineering at Berlin is to be found in the August
number of the Engineering Magazine. The museum is

located in the old Hamburg passenger railway station,

which has, however, been thoroughly reconstructed for

til.; purpose so f.ir as its basement is concerned. The
museum has three main departments, devoted 10 railway,

naval, and civil engineering respectively. Explanatory
notes are added lo many of the. exhibits, and in some
instances a cross-section is given to illustrate ihe internal

arrangement. .Sonic of the models may be worked by
visitors, and to these a special notification is attached.

.Models of plant of exceptional interest are to be demon-
strated and explained from time to time by ofiicials of

the institution. In addition to models, the museum
possesses many diagrams, photographs, statistical tables,

a reading room, and library, all of which should make it

of real scrviie to engineers.

The extension section of the Manchester Microscopical

Society has sent us its new list of lectures arranged for

delivery by members of the society during the coming
winter in Yorkshire, .Manchester and district. The work
of lecturing and di'monstrating is entirely voluntary and
giatuitous on the part of the members, but a charge is

made for the hire of slides, travelling, and out-of-pocket

expenses. The purpose of the section is to bring scientific

knowledge, in a popular form, before societies unable to

pay large fees to professional lecturers, but In all cases

where lectures are given before societies which are com-
mercial undertakings, or .are subsidised out of fiovern-
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mpnt or public grants, a fee is charged in addition lo the

out-of-pocket expenses. All fees paid for lectures are

devoted to the workinj; expenses of the section.

In a paper by Mr. W. 1". Allen on the subcutaneous

vessels of the head in certain fishes, published in the

Proceedings of the Washington Academy of Sciences (vol.

ix., p. 79), we regret to observe that Lepidosteus, the

well-known name of the bony pike, is changed to

I.episosteus. Even if the latter be the original rendering,

the former is grammatically correct, and should be main-

tained. We have also received copies of two papers on

Mendelism, one by Mr. C. B. Davenport and the other

by Mr. O. K. Cook, published in the same series.

\'ariation and correlation in the crayfish, by Messrs.

Pearl and Clawson, and researches on North -American

.Acrididse, by Mr. A. P. Morse, form the subject of papers

issued by the Carnegie Institution of Washington, of

which copies have reached us.

According to the report in the July number of the

Viclorian Naturalist, Mr. F. C. A. Bernard selected as

the subject of his presidential address to the last annual

meeting of the Field Naturalists' Club of Victoria the

increased facilities for the study of natural history in

.Australasia since 1880. .\fter a well-deserved compliment

to the Linnean Socirty of New South Wales, which he

believed to be the onl\ r rganisation existing at that date

in -Australia devoted solely to promoting the interests of

natural history, the president traced the origin and pro-

gress of the numerous bodies which now exist for the

same purpose.

In an illustrated pamphlet entitled " The Brent Valley

Bird Sanctuary " (published, at the price of sixpence, by

the local branch of the .Selborne Society) Mr. W. M.
Webb gives a picturesque account of an attempt to

encourage and protect the bird-life of the district. A
wood of some nineteen acres in extent has been secured

and put in charge of a keeper, and it is satisfactory to

learn that it has afforded nesting sites for twenty-seven

species of birds.

-An addition to the fauna of the British Isles is recorded

by Mr. J. W. Taylor (in the Irish Naturalist for .August)

in the shape of Vitrina elongata, a land mollusc inhabit-

ing the mountains of many parts of the Continent. The
Iii;h specimens were discovered in 1904 and 1905 near

Colion, county Louth.

The contents of vol. xl. of S'eue Denltschriften der

allg. scbweiz. Gesellschaft (1906) include an article by Dr.
Theodor Studer on additional remains of the ground-sloth,

Grypotherium listaei, from the well-known cavern of

Ultima Esperanza, .S. Patagonia. Separate copies of this

article were issued in 1905. The author confirms the

opinion that this ground-sloth inhabited the cave con-

temporaneously with aboriginal man, by whom it appears
to have been kept in a semi-domesticated state. These
aborigines seem to have been identical with the ancient

Paragonians. Grypotherium appears to have been a
stouter-built animal than Mylodon, with the orbital region

of the skull smaller. Stratigraphists will find much to

interest them in an article in the same volume by Dr. E.

Gerber, of Bonn, on the geology of the Alps to the east-

ward of Kienthal, embracing the district between that

valley and Lunterbrunnen.

-A BlxI-ETIs (No. 4) from the -Agricultural Research
Institute, Pusa, indicates the preliminary arrangements
in connection with a series of fruit experiments initiated
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under the direction of Mr. A. Howard. The planting,

pruning, and manurial experiments arc in the main similar

to those at Woburn. In addition, weathering experiments

are proposed, which consist in removing the soil from

round the stems and laying bare the roots for a period

after the close of the rains ; the object is to check vegeta-

tive growth, especially before the flowering period. The

largest plots are planted with cilrus fruits, peaches,

mangoes, litchis, and figs.

In plant experiments to test Mendelian principles several

apparently anomalous results have been obtained by cross-

ing white-seeded strains with plants having coloured seeds.

In papers published in Science, vol. xxv., Nos. 646 and

647, Dr. Cm. H. .Shull refers to results obtained by cross-

ing the flowers of white flageolet beans with those of

black-, brown-, and yellow-seeded forms in which the

hybrids showed purple and mottled characters. The

author adopts the explanation offered by Cu<5not that in

such a case there are three characters, the pigment

character P, the purple modification B, and the

mottling M. The black beans show PB dominant, .\I

recessive, the while beans show all three characters

dominant. Therefore, instead of considering the nlleh-

morpk or distinguishing character as necessarily single,

Dr. Shull holds the view that it may be compound.

Several important contributions to the study of the

proteins of the wheat grain have been made from time

to time by Dr. T. B. Osborne in conjunction with other

collaborators. The results have been brought together in

Publication No. 84 of • the Carnegie Institution of

Washington, in which \l given a full account of the

experimental work, as well as a brief review of the

literature. It is found that gliadin, a protein soluble in

70 per cent, alcohol, and gluiettin, which together con-

stitute the substance gluten obtained by washing the

dough, form nearly the whole of the proteins in the

endosperm ; in the embryo the proteins are much smaller

in amount, and consist chiefly of globulin, an albumin

termed leucosin, and a proteose.

-An article by -Mr. H. A. Smith entitled " Saving the

Forests " appears m the National Geographic Magazine

for the present month, and deals with the work of the

United States Forest Service, which has charge of

Government resources valued at 1,500,000,000 dollars.

The U.S. national forests contain more than 150,000,000

acres. In economic usefulness the forests increase in

importance almost day by day, and they are fast Ijecoming

self-supporting. In the year ending June 30. 1904. the

national forests yielded a total revenue of 60,000 dollars,

while for the year 1906-7 the sum realised amounted to

t,600.000 dollars, and it is thought that by 1910 the

receipts from this source will be equal to the appropri-

ations for the forest service.

Ox account of a remarkable discovery of reptilian foot-

prints, the Higher Bebington sandstone quarry at Storeton,

Cheshire, has been visited by many geologists during the

past vear. From time to time Cheirotheroid, Rhyncho-

-sauroid, and Chelonoid footprints have been found at this

quarry, but since the present owner introduced a stone-

channelling machine much more work is being done, a.id

the slabs are got out with less breakage. The quarry,

which is worked in the Keuper Sandstone, has a vertical

face of 130 feet, and at two horirons half-way down the

face occjr two thin beds of marl on which the interest-

ing footprints are found, and casts of them occur on the

layer of sandstone immediately overlying the marl. Photo-
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graphs, by Mr. (". J. ^\illiams, of the face of the quarry

and of some of the footprints are reproduced in the report

of H.M. Inspector of Mines for llie Liverpool district for

iqof) (Cd. 3449, vi.).

'I'liE Journal of Hygiene for July (vii.. No. 4) contains

a number of interesting articles. Among others, Castellani

shows that human yaws is transmissible to monkeys, and

that in the lesions, spleen, and glands 'the same spiro-

cha:te (S. pcrtenuis) is present as in man.

An interesting account of the evolution of the steam
turbine and a sketch of the career of its inventor—the

Hon. C. A. Parsons, F.R.S.—by Mr. A. A. Campbell
Swinton, appears in the current issue of the World's

Hor/,'. Other articles of scientific interest in the nuinber

are " Lobster Farming," by Mr. F. A. Talbot, dealing

mainly with the work carried on at Mill Cove, Wickford,
Rhode Island, by Dr. A. D. Mead, and " Scientific

Taxidermy," by Mr. H. J. Shepstone. The two last-

named contributions are strikingly illustrated.

We recently published a review of part i., vol. i., of
" Research in China," dealing with descriptive topo-

graphy and geology (N.ature, August 8), and have now
to record the receipt of part ii. of the same volume of the

work. The bulk of the section before us treats of petro-

graphy and zoology, and is the work of Mr. Eliot Black-
welder, but there is also a syllabary of Chinese sounds
by Dr. Friedrich Ilirth, professor of Chinese at Columbia
University. The work is issued by the Carnegie Institu-

tion of Washington.

A SECOND edition of " Impianti Elettriii a Correnti
alternate semplici, bifasi e trifasi " has recently been
received from Mr. U. Hoepli, Milan. The book forms
one of the very practical series of Manuali Hoepli, and
will be of service to students and electrical engineers able
to read Italian.

Messrs. A. and C. Black announce a book entitled

"The Norwegian Fjords," which is to be written and
illustrated by Mr. A. H. Cooper. The work will describe
the home life, domestic industries, religion, superstition,
and folk-lore of the peasants of Norway.
The Patent Oftlce has just published a subject list of

works on military and naval arts, including marine
engineering, in the library of the Patent Office.

OUR ASTRONOMICAL COLUMN.
Daniel's Comet, igoyd.—This comet is now at its

ma.ximum brightness, and with a clear sky and good
horizon may be seen quite easily by the naked eye for
some time before sunrise. Its naked-eve magnitude on
August 12 was estimated to be equal to that of
M Geminorum, about 3-5.
The comet rises about 25° north of east, in London, at

about 2 a.m., and on .August 22 will be some 12° 11'
directly south of Pollux.
Two excellent photographs of this object were secured

by M. Ouenisset, at Juvisy, at 2 a.m. on Julv 10 and 20
respectively, and are reproduced in the .August number of
the Bulletin dc la Socic'tc astraiwmique de France. On
the former date the photograph showed five tail streamers,
biit on the latter seven were to be seen on the plate.
The longest tail extended some 4° from the nucleus, re-
presenting at least some 12,000,000 kilometres (7,500,000
miles)

;
on July 20 the diameter of the nucleus was about

4 .
or 173,000 kilometres (about 108,000 miles).

Search-epiiemerides for Comets i8q4 IV. and iqoo III.—No. 411)5 of the Aslronomische Nachrichlen (p. -510.
August 7) contains two sets of search-ephemeridcs, 'one
by Prof. Scares for the De Vico-E. Swift comet (1804 IV.)
di.scovered in 1804, but not seen on its return in iqoi, the
other by Herr Scharbe for Giacobini's comet, 1900 III.
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The former was referred to in these columns on
.\ugust I, and the comet's brightness on August 25,
according to the cphemerides, will be either o-6i or 0.86,

its brightness when its magnitude was 13-1 (November 21,

1894) being taken as unity.

Ten alternative ephemerides are given for comet
1900 III.

Mars.—In a telegram published in No. 4195 of the

Astrononiische Nachrichten (p. 323, August 7), Prof.

Lowell announces that the Martian double canal Gihon
has been photographed as double both by Mr. Lampland
and himself.

In Bulletin No. 30 of the Lowell Observatory the same
observer discusses the results of the observations of the

North Polar Cap of Mars during the period March-June,
1907. It appears that the cap commenced quite suddenly
and in an extensive manner just as it did in 1903 and
1905, and on practically the same date, the Martian
August 22-2J. Further, the first frost melted again on
the succeeding days and was followed by another fall a
little later, again as it did in 1903 and 1905.

This striking fact led Prof. Lowell to investigate mathe-
matically the problem of the daily insolation upon a
planet, and he shows that the Martian phenomenon is in

accordance with his deductions.

.\mong other points he demonstrates the existence of an
atmosphere sufficient 10 retard the genera! deposition of

frost by some nineteen days. He also states that the
arctic and antarctic regions of Mars are actually warmer
in the Martian summer than are ours, although the mean
temperature of the planet, 48° F., is .some twelve degrees
less than the mean temperature of the earth.

The Total Eclipse of January, 1908.—I'rom No. 114

(p. i()7, vol. xix., June 10) of the Publications of the
."istronomical Society of the Pacific we learn that arrange-
ments have been made for an expedition from the Lick
Observatory to observe the total solar eclipse of January 3,
1908.

Only two islands are crossed by the shadow-path, and
of these the Lick expedition has selected Flint Island
(long. 151° 48' W., lat. 11° 26' S.), which lies in the
central Pacific Ocean some 390 miles north-west of

Tahiti.

Under the existing conditions the eclipse will occur at

nh. i8m. (local mean time), 'w-ith the sun 15° from the

zenith. The duration of totality, according to the
.\merican ephemeris. will be 4m. 6s.

The expedition, the sending of which has been made
possible by the generosity of Mr. W'illiam H. Crocker, will

leave San Francisco on November 22, journeying thence
to Tahiti, and will be conveyed from the latter island

by a L'.S. gunboal.
At the instigation of Prof. Campbell, Prof. .Abbot, of

the .Smithsonian Institution, will accompany the Lick
expedition in order to secure bolometric observations of

the corona. The two expeditions will be independent

scientifically, but will be united in the travelling and
subsistence arrangements.

In the August number of the Observatory (p. 333, No.
3S6) it is tentatively suggested that it may be possible

for some European astronomer, who could not otherwise
see the eclipse, to obtain some assistance from the Lick
expedition.

The Leeds .\strono.mical Society.—The fourteenth

annual Journal and Transactions of the Leeds Astro-

nomical Society contains some interesting papers com-
municated by the members during 1906.

An ob.servatory, in connection with the University and
the city council, was opened on May 4, 1906, on Wood-
house Xloor, and contains an i8J-inch Newtonian reflector

.'md .1 transit instrument. These instruments are to be
used by members of the University staff, certain university

students, teachers and selected students from the Educa-
tion Committee's schools and by members of the astro-

nomical societies.

.Among the papers published in the Journal, one may
mention a discussion of the existence of an intra-Mercurial

planet, an illustrated description of the immense Jai Singh
observatories located at Benares, Delhi, and Jaipur, and
a lengthy discussion of Tennyson's astronomy.
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THE MAKING OF MOUNTAINS.
'TPHE profound impression made on contemporary geo-

logical thought by what is known as the Schardt-
Lugeon theory ot overfolding is well seen in Herr H.
Hoek's last paper on " Das zentrale Plessurgebirge "

{Bcrichte d. Naturforsch. Gesell. zu Freiburg i. B., Bd.
xvi., 1906, p. 367). In this he completely modifies his
reading of the district, published three years ago, in favour
of one that brings it into structural harmony with recent
views as to the existence of " Ueberschiebungsdecken,"
'* Nappes de recouvrement," or overlapping and over-
thrust recumbent folds. The region south-east of Chur has
received a good deal of geological -attention, and Herr
Hciek claims that it now falls into its place as a structural
link between the overfolded areas of Switzerland and the
Austrian Alps. His paper is written in a considerately
argumentative spirit that provides cheerful reading, and
concludes with a tilt at Rothpletz, who has sprung into
the same field of inquiry. Both writers agree, however,
that the overlying rock-sheets of the Plessurgebirge have
been brought into the area from a distance ; and that is

the point which interests the watchers of the tourney.
Dr. W. Hammer, in a review of the above paper

{]'erhandl. d. k.k. gcol. Kcichsanstalt, 1906, p. 383),
evidently regards it as an attempt to put an old wine
of good quality into new and uncertain bottles. But Herr
G. Steinmann adopts Hock's typical landscape of the four

overthrust sheets above Parpan in his " Geologische
Probleme des Alpengebirgs "

(p. 40), and he has had
ample opportunity of discussing the structure with the

author. Steinmann 's paper, published by the Dcutschcr
und bsterreichischer Alpenverein at Innsbruck in 1906
(Bd. 37 of their Zeitschrift), is a delightful exposition of

the older and later views, beginning with the Juras and
ending in the east of Switzerland, and is written for the

ordinary traveller as well as for the geologist. The land-
scapes, in which the beds are duly labelled, are accom-
panied by an admirable series of sections, often showing
the two rival readings, and gathered from various .authors.

Steinmann 's own sections show clearly the stages of

growth which are held to have culminated in the system
of overfolds in Switzerland. This lucid paper seems to us
perfect for its purpose, and the author is able, in his

separately issued copies, to reproduce Dr. von Seidlitz's

panorama from the Kunihorn, which was published in part

only in the Zcitschrijt dcs Alpcnvereins.
fierr Schardt himself ha? furnished, in the Verhandl-

ungen der Schweizcrischcn Naturforscheuden GcscUschaff,
St. Gallen meeting, 1906, p. 308, a welcome account of
" die modernen Anschauungen fiber den Bau und die

Enstehung des .'\lpengebirges. " Already this distinguished
author suffers from an extremist group of followers, and
he humorously characterises some of Termier's work as
an exhibition of " Ultranappismus. " The coloured
sections illustrating Schardt 's paper supplement this very
clear exposition of his views. On p. 343 ho emphasises
the importance of gravitational sliding in producing certain
features of steeply elevated and compressed folds, and
points out that this influence has been too often under-
estimated.

Travellers in the most familiar part of Europe will akso
profit greatly by Herr A. Baltzer's " Das Berneroberland
und Nachbargebiete " (Berlin : Gebriider Borntraeger, 1906,

pp. xv-f 347). The price of this handy book, 12.50 marks,
includes a general volume, which has not yet reached us,

though it was announced to appear during last winter.
Rothpletz 's work on the overfolded area of the Rhactic
.Alps, to which Hoek refers in the paper above noticed, has
been published in the same " Sammlung geologischer
Fiihrer. " Baltzer's volume starts in the Bernese Juras,
among the romantic clnscs, guides the pedestrian of geo-
logical tastes to the typical sections around Grindelwald,
and brings him back by the St. Gothard railway and
Lucerne. The illustrations are not always so neat as those
of Steinmann, but cover a great amount of detail. The
transparent sheets on which the names of the rock-layers
are printed, which are used as indexes to several of the

photographs, strike us as a little awkward in a book that
must be used in all weathers in the field. Among the
many useful diagrams is one (Fig. 69) showing the folded
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strata as viewed from the steamer on both sides of the
lake of Uri.

Dr. C. Sandberg (Transactions of the Geological Society
of South Africa, vol. ix., Johannesburg, 1906, p. 82) gives
a new reading of the folded structure underlying " the
innocent looking, softly undulating Karroo Formation " in
the Prince Albert district of Cape Colony. The country,
with its bare kopjes and its abundance of rock-exposures,
lends itself to stratigraphical investigation. The Tvgerberg
shows on its south side the Witteberg series resting on
the Dwyka conglomerate, which properly overlies it, while
the Dwyka series occurs again on the north side of thr>

hill. This can be explained by fan-structure, the Witteberg
series coming up along a local anticline, which has ex-
panded southward as an overfold. Though various authors
show various dips, the anticlinal view has been generally
accepted. Dr. Sandberg, however, quoting the magic
names of Schardt, Lugeon, and Termicr, reads the struc-
ture as the downward-turned, or, shall we say, pseudo-
synclinal, end of an ovcrpushed anticline, the root of which
lies away in the Zwartebergen to the south. Mr. A. W.
Rogers, who is invoked by the writer, points out that a
section quoted from him in support does not touch the
Tygerberg, and he evidently prefers the older view for the
present (Proceedings to accompany the above volume, 1907,
p. liii.). But Dr. Sandberg's paper serves as a fresh
indication of the keenness and vitality that prevail in South
-African geology.

It is evident that very few geologists now doubt that
overfolds occur in the earth's crust, whereby strata are
moved from their place of deposition over distances amount-
ing to even 100 kilometres. If we grant ten miles for

such movements in the north of Scotland, we do not find

it unreasonable to allow seventy miles of overthrusting in

the more crumpled region of the Alps (see Sir A. Geikie's
remarks. Abstracts of the Proceedings of the Geol. See.
of London, April 10, p. 67). But the admission raises

serious questions as to what happens in the foundations
underlying these compressed areas of the crust. Dr.
Anipferer, in a lengthy and closely reasoned paper on
" Das Bewegungsbild von Faltengebirgen " {Jahrb. der
k.k. geol. Reichsanstalt, Bd. Ivi., 1906, pp. 539-622),
rejects the theory that localised crumpling is due to

the approach of great earth-blocks in the contracting crust.

He urges, moreover, that there is nothing in any complex
group of rocks, such as we ordinarily find folded together
in a mountain-chain, to account for the folding in that
particular locality. The local structure determines the

details of the architecture (p. 607), but the position of the
chain on the earth must be referred to the nature of the
plastic foundation, the " Untergrund." The composition
of the earth's interior is by no means uniform (pp. 608 and
609), and both physical and chemical changes in it may
produce considerable alterations of volume in one portion
or another. These alterations are manifested at the

surface, in the sensitive skin of the earth, as local sub-

sidences or elevations. The vertical movements of the
foundation lead to gravitational sliding, which affects the
overlying skin (p. 601), and it is suggested that the folded

mountain-chains are formed along lines of more or less

intense vertical upheaval, from which the fundamental
masses then flow away sidewa^'s, producing the overfolds

and crumplings that we perceive upon the surface. The
underflow, the " Unterstromung, " is thus Ampferer's main
cause of surface-folding, and changes in the living and
mobile " Untergrund " determine where " Unterstromung "

shall occur.

We trust that in these few words we have correctly

represented Dr. .i^mpferer ; for the paper is not an easy

one, and the absence of references to the details shown in

many of the diagrams renders these of little help as illus-

trations, rig. 41, however, on p. 611, shows suggestively

how the irregularities of the foundation or " Untergrund "

may be ascertained by a comparison of the geological

history of areas on the earth's surface. .Areas with similar

foundations may be expected to subside together or to be

elevated together during geological time. It is easier to

estimate the amount of subsidence that took place during
any epoch than the amount of elevation, the latter being

marked by no characteristic sediments ; but we may hope
eventually to represent the history of an area by a curve
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rising fir falling in reference to a datum-line, the timc-

siale iK'inj,' indicated on the latter. Prof. Stcinmann, in

(ho paper above noticed, has emplojed similar curves for

various regions in the Alps. Dr. -Anipfercr holds that a

simiiarlty in the curves for two or more areas would
imply a general similarity in the foundation. This seems
to leave out of count Mr. Osmond Kisher's suggestion of

convection-currents in a liquid interior, which might pro-
duce considerable local differences in the curves ; but the

absence of all reference to previous workers, except a
passing one to .Schardt's and Lugeon's theory of over-
folding, makes it uncertain how far Dr. Ampfcrer wishes
to link himself with his predecessors. While admitting
(p. 620) that his criticism has been largely of a destructive
order, he feels hopeful that future research may make us
better acquainted with the " Untergrund."

Dr. .Ampferer's paper was written in March, iqod, but
was not issued until December. Meanwhile, Mr. R. .\.

Daly had published a paper on abyssal igneous injection

as a causal condition and as an effect of mountain-
building (.4iHci(Va)i Joiirn. of Sci., vol. xxii., -September,

1906, p. iqs). Ampferer does not believe in geosynclinals
and subsequent lateral compression ; but it is precisely these

that Daly sets out to explain. He urges that the under-
lying molten magma, which he believes to be of basaltic

composition, is always ready to leap into any cracks that

arise in the plastic layer above it and in the " shell of

tension " in the lower portion of the crust. Cracks may
arise in the plastic layer by the effects of tidal torsion on
the crust, and in the shell of tension by the general con-
traction due to cooling. The igneous mass in the great
dykes thus produced, so long as it remains liquid, exercises
a hydrostatic pressure on its walls, and forces them further
apart. Here we have a cause that may close up other
cracks in the shell of tension, and the total lateral creep
" involves a strong downward pull exerted on the shell of

compression," i.e. that part of the crust above the level

of no strain. The resulting gcosynclinal area finally

becomes weakened, as sediments accumulate in it and its

underlying rocks are bent down into hotter regions ; and
then, in some way which is rather lightly dealt with, an
" orogenic collapse " takes place, and a mountain-chain
begins to rise. The increase in bulk of the crust by
magmatic injection, which was, by the by, well pointed
out by Mr. Osmond Fisher, is urged as an additional
cause of its crumpling, and the hydration of its minerals
gives similar assistance. The shearing apart of the shell

of compression and the shell of tension " during the

orogenic revolution releases the tensions still unrelieved
in the underlying shell," and allows of further abyssal
injection on a large scale. The location and elongation of

mountain-chains and geosynclinals are all (p. 216) related
to special zones of abyssal injections from the substratum.
Here we see Mr. Daly looking, like Dr. Ampferer, for

final causes in the " Untergrund," and with this point of

agreement we must for the moment rest content.
Still more recently (March, 1907), Dr. L. Waagen pub-

lishes in the Vcrhandliiitgcii dcr k.k. geologischen lieichs-

anstalt a general review of the relations of ocean-basins
and mountain-chains. He finds the origin of folding in

the subsidence of continental masses, and the continued
sinking of the moving Hinterland of a chain may bring
this region below sea-level, and so promote an interchange
between continental and oceanic areas. Marine trans-
gressions (p. 121) are thus the natural accompaniments of
epochs of considerable mountain-building.

G. A. J. C.

THE SOUTH AFRICAN .A.SSOCI.iTION.
'T'HF-" report of the South African -Association for the

.•\dvancement of Science (Cape Town, 1907), a hand-
some volume of 6^o pages, affords striking evidence of
the large amount of attention that is being devoted to
scientific research in South .'\frica. The report includes
the presidential address delivered by Mr. T. Reunert at
Johannesburg in 1905, in w'hich year the usual sectional
meetings were not held, and minutes of the proceedings
of the fourth meeting of the association at Kimbcrlev in
iqofi. The address of the president, Mr. C'.. F. Williams,
who was unable lo .ai.nd llie Kimberlev meeting in 1906,
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contains an interesting historical sketch of the settlement of

the Cape, of the adventurous spirit of the Portuguese, of

the influence of the Dutch pioneers, and of the rush of

adventurers from almost every part of the world, who laid

the foundation of the mining industry of to-day.

The president of Section A, Mr. j. R. Sutlon, gave a

valuable summary of our present knowledge of the' diurnal

variation of barometric pressure, which may be considered

as the fundamental problem in meteorology—the rise and
fall of the barometer twice a day, the precise cause of

which has never been satisfactorily explained. After re-

ferring to the efforts of Herschel, Dove, and others, the

author pointed out that Dr. Buchan made a material

advance in distinguishing between the weight and elasticity

of the air. Perhaps the most important contribution to

the subject is due lo Prof. J. Hann, who by classifying

and generalising the harmonic elements for a great number
of stations succeeded in establishing some noteworthy
results. Among the various papers read in this section,

some of which have been published elsewhere, we may
specially mention:—(i) Anticyclones and their influence on
South African weather, by Colonel H. K. Rawson. An
examination of the charts published by the London Meteor-
ological Office, and of other data, showed that the weather
in South ."Vfrica is under the direct influence of the move-
ments of two great anticyclonic systems lying to the west
and east. (2) The barometer in South .\frica, by Mr.
R. T. .\. Innes. The author states that the annual
variation of the barometer consists of a well-marked single

oscillation, pressure being greatest in winter and least in

summer. (3) Variability of temperature in South Africa,

by Mr. J. R. Sutton, as represented by three typical

stations, showing the mean diflerencc between the tempera-

tures of one day and the next. Prof. J. Milne contributed

a paper on the observation of earthquakes and other earth

movements, and Prof. R. A. Lehfeldt one on accelerations

of gravity at Johannesburg.
At the various sectional meetings sixty papers were read,

which are published in full or in abstract, .\mong these,

noteworthy papers dealing with matters of local interest

are, in addition to those already mentioned :—Rev. H. A.

Junod, on the theory of witchcraft among South African

natives ; Rev. I'. Renter, on northern Transvaal ethnology
;

Mr. A. W. Rogers, on the glacial beds of the Griqua
Town series ; Mr. R. H. Rastall. on the petrography of

the Kimberley district; Mr. F. P. Mennell, on the

Somabula diamond field of Rhodesia; Mr. J. P. Johnson,
on the" Stone age of South Africa ; Mr. F. /\. Hurley and

Mr. C. D. H. I3rainc, on irrigation in South .Africa; Mr-

K. A. H. Hought, on native education in its higher

branches; and Mr. T. Lowden, on the place of manual
training in .Scuth .\frican education.

Of the sectional presidential addresses, that by Mr.

Sidney J. Jennings, on wastes in mining, waste of thought,

waste of labour, and waste of material, should be men-
tioned. Nothing has proved so eflicacious for the pre-

vention of waste of thought as the free interchange of

ideas made possible by the numerous societies and associ-

ations. Centralised management can also be made to per-

form a valuable function in preventing thought-waste. In

preventing waste of labour, the fundamental difTiculties lie

in the untrained condition of the Kalir for manual labour,

and in the ineptitude of many white overseers for trans-

forming a semi-savage population into an industrial one.

The best prevention of waste of stores is the continued

thought of the management combined with the loyal and
interested cooperation of the men.

.\n account of a discussion on university education in

South -Africa is contained in the report- 'I'he discussion

was opened by Prof. Lyster Jameson with a brief survey

of the past history and present position of university

education in South .\frica, followed by a summary of the

more obvious remedies for the present unsatisfactory state

of affairs. There is a single university, the University of

the Cape of Good Hope, an examining body pure and
simple. In addition to the University, several institution:;

calling themselves colleges have ari.sen. In the Transvaal
the only institution seriously doing university work is the

Transvaal L'nlversity College, which was founded as a

full faculty of mining and engineering, adding its arts

department at a later date. However great the dis-
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advantage of federation or of separation, the greatest peril

to university education in South Africa lies in the excessive

multiplication of institiilions with poor endowment and
small, underpaid and overwcrl;ed staffs. The discussion

was well sustained ; and, in summing up, the chairman,

Mr. S. J. Jennings, pointed out that in Germany and
England a population of a million could support a uni-

versity. Roughly speaking, a population of a million in

South -Africa would correspond in fee-paying capacity with

a population of two millions in Germany or England.

It therefore seemed within ihe range of possibility that

.South .Africa could support two universities.

I.\TERXATIONAL MARINE INVESTIGATIONS.'
'PHl.S summary of the results so far obtained by the
* international investigation of the North and adjacent
seas is drawn up by the executive committee of the Swedish
Hydrographic-biological Commission, and is the second of

its kind. Being well written, illustrated by good charts

and plates, and demanding no great previous knowledge
from the reader, it is one of those accurate yet popular
accounts which, by educating public opinion in the utility

of research, possess a real public value. Its slight uneven-
ness is probably inevitable in the rapid survey of so wide
a field, and it is to be regretted that the language in which
it appears will restrict so narrowly the number of its

readers.

The introduction puiriotically reminds us that Sweden
took the initiative in cooperation in marine research when
King Oscar issued invitations to the conferences of Stock-
holm (1899) and Christiania (1900), and states the aim of

the work to be, in the terms of a resolution of the latter

meeting, ** to prepare for the rational exploitation of the

sea on a scientific ba^is." The aim is thus practical; the

writers proceed at once to discuss the urgent practical

c|uestion which played a considerable part in securing
British participation in the international scheme, namely,
iiie over-fishing question.

The belief that the catcli of fish (mainly trawl-caught
fish) w-as greater than nature replaced had arisen, declined,

and revived when the inU rnational work began. Remedies
had been proposed, and, being based on insufficient know-
ledge of the sea, had failed. The authors unreservedly
include among the failures the closure of areas to trawling
and the replenishment of the sea by fish-hatcheries ; they
speak hopefully of the value of market statistics, recognise
the recent improvements in English methods of collection,

and pass to the biological attack on the problem. This
^.ection is a little disappointing. Much has been ascer-

tained concerning intensity of fishing, migration, S:c., the
bearing of which on over-fishing is not clearly brought out
in the text. Since, for instance, over-fishing is stated to

affect plaice mainly by reducing the average size at which
they are caught, any experimental evidence of a possibility

of increasing the rate of growth deserves close consider-
ation

;
yet the promising results of transplanting plaice

from crowded " nurseries " to good feeding-grounds where
growth is more rapid are very briefly dealt with.
To make any proposal for restrictive legislation before

the International Council has fully sifted the evidence
collected on over-fishing seems premature, and, from the
representatives of a country not greatly interested in trawl-
ing, even a little out of place. The writers, however,
advise that each country fix an inshore size limit in-

dependently, while no plaice should be landed from off-

shore grounds of less length than 28 cm., that limit to be
gradually increased 10 33 cm. As to the practicability of

enforcing this rather complicated scheme they are silent

;

possibly wisely.

Numerous biological researches are described, but by far

the greatest detail is accorded to hydrography. Even Prof.
Petterssen's theory of the effect of ice melting is included,
although, as Nansen's " Northern Waters " has shown, it

is still controversial. The Baltic hydrography is perhaps
Ihe freshest section for English readers. Hydrograohy
gained much from cooperation ; the standardising of instru-

1 " Resultali-n .-ir Hen Inle-nniinrella H^fsfoikriinetps arb»ie unr'eraren
1902-1936, och Sveriees antel diruii. Ry G. Ekman, O. Petlerseii, F.
TrybDin. Pp.164. (>tocliholm : Isaac Marcus, 1907.)

mcnts and reagents removed one frequent source of wasted
opportunity in earlier voyages, by making all observations
more strictly comparable, while the periodic cruises of the

numerous vessels employed ensured regular observations
over the whole great area involved. The main result has
been the discovery that European seas are flooded every
autumn by Atlantic water (of 35 per miUe salinity or more)
which withdraws in spring, and that many fisheries depend
on these movements. Such a fishery is that of the Swedish
" winter herring"; the fish is abundant, and the fishery

prosperous when southern bank-water, of characteristic

salinity, temperature and plankton, forms a thicic layer

in the Baltic entrances, while in years of exceptional

abundance of Atlantic water this displaces the overlying

bank-water, and a " bad herring year " results. These
years occasion considerable distress.

The summary closes with appendices, some of which,
semi-diplomatic documents now apparently published for

the first time, are worth careful perusal by all interested

in fisherv legislation and research. One, written by Prof.

Peltcrssen in reply to a question from the English Board of

.Agriculture and Fisheries, as to the probability of prac-

tical results shortly appearing, is especially interesting.

Prof. Petterssen mentions the confusion of ideas and
opinions that, owing to lack of knowledge of the sea, pre-

vailed before the international work began, describes thf

results attained and the value set on cooperation by the

investigators, and, speaking of the protection of -.mmature
fish, he makes the noteworthy remark, " International

measures of this kind must be founded on strong and in-

disputable evidence. . . . Such evidence can only be the

outcome of a joint investigation of the total area in ques-

tion, executed by the best specialists of every nation con-

cerned." These words constitute now, as they did three

years ago, a weighty defence of international cooperation
in fisherv research.
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T//E TRANSVAAL DEPARTMENT OF
AGRICULTURE.

\^7E have received from the director a copy of the annua!
report of the Transvaal Department of Agriculture

for the year 1905-6. The department was formed soon
after the close of the war, and was placed under the charge
of Mr. F. B. .Smith, who had been trained at Cambridge
and had gained experience as an agriculturist at Wye
College, of which he was for some years the vice-principal.

On his arrival in the Transvaal, Mr. Smith gathered round
him a band of zealous and competent workers, and
organised the new department on American lines, assigning

the work to a number of " divisions." Each of these,

while independent and under the charge of separate heads,

was kept in close touch with the work of the other

divisions through the director of the department and his

oflice staff.

The report for the past year gives a resume of the wcrk
on which the new department is now engaged, which should

prove of interest not only to those directly concerned, but

to many in our own country who mav wish to know what
the trained agriculturist can do to assist the development of

the colonies. The most obviously beneficial work of thf

department is that of the veterinary division, which was
formed partly to investigate the numerous diseases which

threatened the live stock of the colony at the close of the

war, but chiefly to check the spread of disease by treating

diseased animals and by administering acts regulating

their movements. The need for this type of work may be

inferred from the fact that during the year 726 outbreaks

of contagious disease were dealt with, 140,000 animals in-

spected, and 660,000 examined for soundness at the ports

cr on the borders of the Transvaal before being admitted

into the country.

The acts regulating the movement of diseased animals

have caused stock-owners some inconvenience and have been

the subject of occasional complaints, but they have succeeded

in a remarkable way in improving the health of the live-

stock. For example, the disease known as East Coast

fever, which at the close of the war was a serious menace

to the cattle of the colony, has been overcome, and large

areas have been altogether freed from it. In 1904-5 about

8000 cattle died of this disease; in 1905-6 the number wa»
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reduced to Stio. As an instance of the protective measures

adopted by the department, we may cite the case of rabies.

The Transvaal is free from this disease, but it is found

in Rhodesia, and in the hope of preventing its introduction

a strip of country fifty miles wide, along the northern

border of the Transvaal, has been entirely cleared of dogs.

.\ large part of the time of the chief of the division of

botany is taken up by consultative work. Information

upon new crops, weeds, poisonous plants, forest trees, &c.,

is in constant demand, and, apart from interviews and
attendances at shows, this work alone involves the writing

of some 3000 letters per annum. A herbarium is being
formed. Some progress has been made in crossing and
selecting maize, but it is remarked that, owing to the

pressure of other work, plant-breeding has not hitherto

received the attention it deserves. An important section

of the work of the division is that which deals with plant

pathology. A pathologist was recently appointed by the

department, and the number of diseases which he has
already observed is referred to in the director's report as

"amazing." Special attention has been directed to the

rusts, and five have been so far identified, viz. Puccinia
graminis on wheat and barley, a second form of

P. graminis on oats, P. triticini on wheat, P. coroni-

fera on oats, and P. maydis on maize. Some atten-

tion has been directed to disease-resistant varieties, and
stress is laid on the fact that a cereal which may be immune
to the attacks of one rust may be very susceptible to

infection by another ; the practical conclusion is drawn that

every effort should be made to obtain disease-resisting

varieties, and that the continued growing year after year
of the same variety of any cereal should be avoided as

much as possible.^

The chemical division has been engaged in an examina-
tion of soils, and attention is directed to the fact that the

soils of the Transvaal arc generally well supplied with
potash, but are deficient in phosphoric acid, lime, and
organic nitrogen. In conjunction with the veterinary
division, the chemist has carried out an investigation into

the composition of the bone of animals suffering from
osteo-porosis, and he finds that affected bones are deficient

in total ash, lime, and phosphoric acid. The normal pro-

portion of nitrogen to total ash is about, i : 14 ; in diseased

animals the proportion is approximately i : 11.

The " division of publications " issues a quarterly

journal, each number of which extends to some 300 pages;
there are two editions, an English of some 8000 copies, and
a Dutch of about 2000 copies. The journal contains
original articles, notes from the various divisions, extracts

from foreign journals and Government circulars, market
prices, customs returns and other figures of interest to

farmers. In addition to the journal, this division publishes
leaflets and bulletins ; among the latter, those written by
members of the veterinary division upon the common
diseases of the live stock of the colony have been of most
importance.

It is satisfactory to learn that the work of the depart-
ment commended itself to the Public Service Commission
which inquired into the working of all branches of the

Civil .Service. The commission report emphasises the im-

portance to the Transvaal of agricultural research, and goes
on to state that it " has been impressed by the zeal,

devotion, and business-like methods which characterise the

Department at present, and that it finds itself unable to

suggest any improvements in the organisation, or in the

distribution of the business."

T//£ ARC AND THE SPARK IN RADIO-
TELEGRAPHY}

'T' HE discovery by Heinrich Hertz between 1887 and
1889 of experimental means for the production of

electric waves, and Branley's discovery that the conduc-
tivity of metallic particles is affected by electric waves,
form the foundation on which, in 1S96, Signor Marconi
built up his system of wireless telegraphy.
Many of the early investigators certainly had glimpses

of a future system of being able to transmit messages
without connecting wires, for as early as 1S92 Sir William

I Discourse delivered at the Leicester meeting of the British Association
on Friday evening, August 2, by Mr. VV. Duddell, F.R.S.
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Crookes predicted in the Fortnightly Review the possibility

of telegraphy without wires, posts, cables, or any of our
costly appliances, and said, granting a few reasonable

postulates, the whole thing comes well within the realms
of possible fulfilment.

Two years later .Sir Oliver Lodge gave his memorable
lecture on the work of Hertz, and carried the matter a
step nearer the practical stage.

There will not be lime to dwell to-night on the early

history of the art and its development. It will be neces-

sary, however, to explaiti some of the fundamental pro-

perties of signalling by means of Hertzian waves in order

to be able to bring out clearly the relative advantages
and disadvantages of the two rival methods now in prac-

tical use for producing Hertzian waves for wireless

telegraphy.

The fundamental part of the transmitting apparatus may
be said to consist of a long conductor generally placed

vertically, in which an alternating or oscillating current

is set up by some suitable means. Such a conductor
radiates energy in the form of Hertzian waves at right

angles to itself into space, in very much the same way
that an ordinary candle sends out light in all directions.

This radiation, though it is strictly in the nature of light,

is invisible to our eyes, as the frequency is loo low.

If we set up any other conductor approximately parallel

to the first, there will be produced in this .second con-

ductor alternating or oscillating currents having the same
frequency as those in the first conductor, and which can
be detected by suitable instruments.

The simplest and one of the earliest methods for pro-

ducing Hertzian waves for use in wireless telegraphy

consisted in charging up, by means of an induction coil, a
vertical insulated conductor, which was allowed to dis-

charge itself to earth by means of a spark taking place

between its lower end and another conductor which was
connected to earth. To detect the Hertzian waves Marconi
etnployed an iinproved form of the Branley filings tube,

which is known as the coherer.

In order to transmit messages the radiation is started

and stopped so as to form short and long signals, or dots

and dashes of the Morse code, out of which the whole
alphabet is built up in the well-known way.
As 1 have already stated, the radiation takes place round

the vertical conductor approximately equally in all direc-

tions. Suppose that I set up my transmil'ling apparatus

here in Leicester, a receiving station set up either in Not-

tingham, Derby, Rugby, or Peterborough would be able to

receive the message equally well. Should I wish to send

a message from here to Nottingham at the satne time that

Derby wishes to speak to Rugby, then the receiving station

at Nottingham would receive both the message from

Leicester which it should receive, and the message from
Derby which it was not required to receive.

To get over this difficulty, known as " interference," a
large number of devices have been patented. The most
successful in practice is syntony, or tuning; in this method
each station has allotted to it one definite frequency or

tune, and the apparatus is so arranged at each station

that it will only be affected by messages which are radiated

by other stations on its own frequency or tune, and not

by any other radiations. To take a musical analogy, sup-

posing I had somebody who was either deaf to all notes

of the piano except, say, the middle "C," or had such a
musical ability that he could tell at once when I struck

the middle " C," then 1 could transmit to that person a

message in the ordinary Morse code by playing on the

middle " C," and that person, whom I shall call Mr. C,
would not take any notice of the fact that I might also

be playing on the' notes D, E, F, G, S.C., but Mr. C.

would confine his attention entirely to what is being done

with the middle " C." It is conceivable that I might find

a series of persons or train them so that they could each

pick out and hear one note only of Ihe piano, irrespective

of what was being played on the other notes or of any
other noises that were taking place. Taking an ordinary

seven-octave piano, and neglecting for a moment the black

notes, this would give me fifty-six distinct notes on which

I could transmit messages ; so that, transmitting from
Leicester, I might send messages simultaneously to fifty-

six different towns.
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The number of possible simultaneous messages depends

on the number of octaves there are on the piano used, and
on how close together the different notes are which can

be used without producing confusion. For instance, it

might be quite easy to train someone to distinguish with

certainty between " C " and " E," and pick out signals

on " C " at the same time that signals are being sent on
"E." It is certainly more difficult to do this with two
notes that are closer together, say "C" and " D," and
still more difficult if the half-tones are used as well. The
problem, therefore, in wireless telegraphy is to arrange the

receiving apparatus so that it can hear, or perhaps I should

say, more accurately, so that it can only see, notes of one
definite frequency or pitch, and not be aftected by any
other notes, even though of but slightly different pitch.

.Another requirement to obtain good working is that we
should use as little power as possible at our transmitting

station consistent with obtaining enough power in our
receiving instruments to work them with certainty.

I have a mechanical model to illustrate how we are able

to make our receiving instruments very sensitive to one
frequency, and only slightly affected by frequencies which
differ but slightly from iti proper frequency.

The transmitter in the mode! consists of a disc that can
be rotated slowly at any speed I like, with a pin fixed

eccentrically on its face. This pin can be connected to a

vertical wire which moves up and down as the disc rotates.

I shall assume that the movement of this wire corresponds

with the movement of the electricity in the vertical con-

ductor. .As a receiving apparatus I have a pendulum, and
representing the ether between the transmitter and receiver

I have an elastic thread connecting the pin in the disc to

the pendulum.
VA'hen I set the disc rotating slowly the elastic thread is

alternately stretched out and relaxed, and the pendulum is

a little affected. If I gradually increase the speed of the

disc at one definite speed it will be found that the pendulum
is set into violent oscillation, and by observation it will

be found that when this is the case the disc makes one
complete revolution in exactly the .same time that the

pendulum would make one complete swing if left to itself

;

that is to say that the disc and the pendulum make the

same number of swings per second or have the same fre-

quency : in music they would be said to be in tune wilh
each other. If instead of allowing the disc to rotate

continuously I allow it to make only half a dozen revolu-

tions, then the pendulum will be affected, but much less

strongly. The greater the number of revolutions the disc

makes up to a certain maximum number, the more the

pendulum will be caused to swing.
Instead of starting and stopping the disc, I can keep

the disc rotating, and start and stop the pulls on the

elastic thread by moving the pin in the face of the disc

in and out from the centre, which produces a movement
which much more nearly corresponds with the actual

current in the vertical wire as used in spark telegraphy.

It is necessary here to explain the relationship that exists

between the wave-length, the frequency, and the velocity

of propagation of Hertzian waves. The waves travel with,

as far as we know, the same velocity as light, namely,

300,000,000 metres, or iS(i,ooo miles, per second. Between
these quantities we have the relationship that the product

of the wave-length by the frequency is equal to the velocity

of propagation, or, as I have already mentioned, the

velocity of light.

The wave-lengths which are of practical use in wireless

telegraphy at the present time range between too and 3000
metres, though, of course, it is quite possible to use for

special purposes wave-lengths outside these limits. The
corresponding frequencies in practical use are therefore

between 3,000,000 and 100,000 complete periods per second.

We require, therefore, to produce in the vertical conductor
alternating or oscillating currents of any frequency within

this range, and to have a sufficient number of oscillations

following one another without interruption to allow of

good syntony being obtained.

There are three methods of producing these currents

—

namely, the alternator, the spark, and the arc methods.
There are great difficulties in the way of constructing an

alternator to give such high-frequency currents, and I can
best illustrate this by taking an example. Suppose that it
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is required to build an alternator to work at the lowest

frequency, namely, 100,000 periods per second, and let us

assume that we can drive this alternator by means of a

turbine at the high speed of jo,ooo revolutions per ininute.

This alternator could not have a diameter much above
(1 inches for fear of bursting ; and, as it makes 500
revolutions per second, it would have to generate 200

complete periods for each revolution, so that the space

available for the windings and poles for one complete

period will be less than i/io inch, a space into which

it is quite impossible to crush the necessary iron and
copper to obtain any considerable amount of power. In

spite of the small space that we have allotted to each

period, as there are 100,000 periods per second, the speed

of the surface of the moving part works out at more than

500 miles per hour. A small alternator has been built to

give more than 100,000 frequency, but the amount of power

it produced was extremely small. Several experimenters

have stated lately that they have built alternators giving

these high frequencies and a considerable amount of pow-er,

but, so far as I am aware, there is no trustworthy data

available as to the design of these machines.

If it should prove possible to construct alternators for

these very high frequencies, we shall be able to obtain a

sufficient number of consecutive oscillations of the current

in the aerial of definite frequency to enable very sharp

svntony to be obtained. Not only will this greatly reduce

interference troubles in wireless telegraphy, but such alter-

nators will be of the greatest value for wireless telephony.

The earliest method of producing high-frequency oscil-

lations was proposed by Lord Kelvin, who pointed out that

if a Leyden jar or condenser be allowed to discharge

through a circuit possessing self-induction or electrical

inertia, then under certain conditions the discharge of the

jar is oscillatory, that is to say, that the electricity flows

backwards and forwards in the circuit several times before

the jar or condenser becomes finally discharged. I think

that perhaps the best way to make this matter clear is by

deinonstrating experimentally with an oscillograph the

nature of the discharge of a condenser and how it Js

affected bv the resistance and self-induction in the circuit.

As a mechanical analogy one may look upon the charged

condenser as a weight' attached to a spring which has

been pulled away from its position or rest. To discharge

the condenser we let go the weight, and it begins to oscil-

late backwards and forwards, and, after making a greater

or less number of oscillations, finally comes to rest. The
number of oscillations per second will depend upon the

strength of the spring and the mass of the weight, which

correspond with the capacity and self-induction in our elec-

trical circuit. The number of oscillations before the weight

finallv comes to rest is determined by the friction which

tends to stop the weight, or by the resistances and other

losses in the electrical circuit.

In practice the aerial conductor acts as a Leyden jar or

condenser. It is charged with electricity and allowed to

discharge, the current oscillating backwards and forwards

in the aerial during the discharge. In many installations

Leyden jars or condensers are electrically connected to the

ai^rial, so that the oscillations taking place in them are

transmitted to the aerial. Any remarks, therefore, that I

mav make as to the oscillations which may be set up in

condensers apply equally well to the oscillations in the

aerial in wireless telegraphv.

For wireless telegraphy it is usual to charge the con-

denser or aerial by means of an induction coil or an alter-

nator to a very high voltage, and it is allowed to discharge

by means of a spark between the two electrodes which form

the ends, so to speak, of a gap in the electrical circuit. As

long as the pressure is low the spark gap is a perfect

insulator ; when the pressure becomes high enough, the

air betueen the electrodes breaks down and a spark passes

the gap, becomes conducting, and allows the condenser to

discharge. The propertv of 'ihe spark gap of passing almost

instantaneouslv from a 'condition of being an insulator for

electricity to being an extremely good conductor for elec-

tricity is' of the utmost value in the spark method of wire-

less telegraphv. The more perfectly the spark gap insulated

before the discharge takes place, and the more perfectly

it conducts after the discharge has taken place, the better

it is for our purpose.
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It i lake two electrodes sutlicicntly far apart in air, and

gradually raise ilie electrical pressure between them, the

rirst indication that anything is going to happen is the

formation of fine violet aigrettes on the more pointed or

rougher parts of the electrodes. This is known as the

brush discharge. Hy gradually raising the pressure, this

brush discharge extends further out into the air, until

finally the air between the two electrodes becomes so

-trained that it breaks down and the real spark passes.

The long thin spark that occurs in this case is not very

suitable for wireless telegraphy, as its resistance is too

high. Ordinary lightning flashes are good examples of long

sparks on a very large scale. If instead of working with

the electrodes far apart they are placed nearer together,

and if the electrical pressure is supplied from a very power-
ful source, then dfrectly the spark passes it forms a thick

discharge having the appearance of a flame in which the

nitrogen of the air is actually being burnt ; a process which,
it is hoped, in the future may have inmiensc importance in

the supply of artificial nitrates for agriculture. This flame-

like discharge has a low electrical resistance, but has the

elTcct that it so heats or modifies the air that it is difiiculi

to get the air to insulate again, after one discharge, ready
for the next.

If a large quantity of electricity is discharged through
the spark gap, and if the spark lasts a very short time
compared with the interval between successive sparks, then
a highly-conducting spark can be obtained, as well as a

good insulation between the sparking terminals when no
discharge is passing.

In order to help to bring the gap back to its insulating

condition after each discharge, many devices are employed,
such as subdividing the spark into several shorter .sparks,

coaling the electrodes, blowing air across the spark gap.
&c. When the condenser or antenna discharges through tiie

spark gap, oscillations are set up which radiate Hertzian
waves.

In practice in wireless telegraphy it is difficult to obtain
a large number of oscillations during each discharge as
corresponding with each oscillation ; the antenna radiates
energy. A large number of oscillations means, if we keep
amplitude of each the same, that we are radiating a large
quantity of energy. Besides this radiated energy, which
is useful for transmitting messages, there is also energy
wasted in heat in the spark gap, in the conductors, in

the glass or other insulation of the condensers. It is this

useless part which we require to make as small as possible.

I have lately had an opportunity to determine how many
oscillations actually take place in a certain wireless trans-

. mission. The experiment was made by photographing the
spark as seen in a mirror rotated at a very high speed,
and it was found that each spark consisted of nine or
ten complete oscillations.

If all the oscillations had been of equal strength or ampli-
tude, and if the receiving circuit had been similar to my
pendulum In my mechanical model, then there would he
very little to be gained by Increasing the number of oscil-

lations. As the oscillations die away in the spark method,
two or three times this number would probably be required
for the best effect. .\s a matter of experiment, verv good
tuning was obtained w^lth the wireless transmission referred
to above.

.As an example of the sharpness of tuning obtainable by
the spark method, the following test carried out on the
Lodge-Muirhead installation at Hythe may be of interest.
The station at Hythe had to receive messages from

Elmer's End at a distance of fifty-eight miles over land,
in spite of the fact that the Admiralty station at Dover,
only 9J miles distant, was transmitting as powerfully as
It could, in order to produce interference, and that the
regular communications were going on in the Channel
between the shipping. It was found possible with a
difference of wave-length of 6 per cent, to cut out the inter-
ference from the Dover station.

In the arc method of producing continuous oscillations
we employ, as before, a condenser and self-induction ; but,
Instead of charging the condenser to a high voltage and
allowing It to discharge by means of oscillations which die
away, and then repe.-iting the process over and over again,
we actually maintain the condenser charging and discharg-
ing continuously without any intermission, so that we
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practically obtained a high-frequency alternating current In

the aerial.

To impress the difference on your minds, I have an

incandescent lainp, which 1 switch on and off rapidly about

ten times, and then after a short time I repeat the same
flickering of the light, and so on. The flickering of the

light corresponds with the oscillations in the ordinary spark

method, and the time spaces between the flick.-rs represent

the tiiTies during which the condenser or antenna Is being

charged ready to produce a fresh series of oscillations. In

practice we may have as many as, say, a couple of hundred

discharges of the condenser a second, and during each dis-

charge we may get, say, ten complete oscillations, each

oscillation lasting one-millionth of a second, if the wave-
length is 300 metres ; thus the total liine that the condenser

is discharging is only one one-hundred-lhousandth of a

second, or the five-hundredth part of the Interval of time

between tw-o successive discharges. My lamp here flickers

about five times per second, and makes ten flickers before it

goes out ; the total time that it is flickering Is two seconds,

and the time before it should start to flicker again to

correspond with the practical wireless case is therefore

1000 seconds, or rather more than a quarter i-t an hour. If

now I represent continuous oscillations, such as are

obtained by the arc method with this lamp, I shall simply

keep the lainp flickering continuously, and there will be
no intervals whatever.

The arc method of producing continuous oscillations is

founded on my musical arc. In order to explain this 1

must demonstrate some of the properties of the direct-

current arc. If I vary the current flowing through the arc

very slowly and note the potential difference corresponding

with each value of the current, keeping everything else con-

stant, I obtain a curve generally spoken of as the charac-

teristic of the arc. These curves under different conditions

have been very thoroughly investigated by Mrs. .Ayrton.

With the carbon arc between electrodes in air the voltage

decreases very rapidly when the current is gradually in-

creased, starling from very low values. As the current

becomes larger the rate- of decrease of the voltage becomes
less and less until it is, comparatively speaking, quite

stnall, with a currrint of ten or twelve amperes. With the

arc between metal electrodes similar results are obtained,

except that the discontinuity in the curves, called the

hissing point by Mrs. .Ayrton, takes place at very small

currents, generally well below one ampere.
With arcs burning in hydrogen, Mr. Upson has found

that the curves are generally much steeper for the larger

values of the current than for the corresponding arcs

burning in air. This point is of great Importance as

explaining the value of the hydrogenic atinosphere used by
Poulsen and referred to later.

In general, I may therefore say for the above arcs that

Increase in current through the arc is accompanied by

decrease of the potential difference between Its electrodes,

and vice vctsCi decrease of the current causes Increase in

the potential difference; on the other hand, certain arcs,

such as the mi, between cored carbons, behave in an oppo-

site manner, that Is to say, current and potential difference

increase and decrease together.

I demonstrated In 1900 that if I connect between the

electrodes of a direct-current arc (or other conductor of

electricity for which an increase In current is accompanied
by a decrease in potential difference between the terminals)

a condenser and a self-induction connected in series, I

obtain in this shunt circuit an alternating current. I called

this phenomenon the musical arc. The frequency of the

alternating current obtained in this shunt circuit depends

on the value of the self-induction and the capacity of the

condenser, and may practically be calculated by Kelvin's

well-known formula.

Besides the condition that an Increase of current must
be accompanied bv a decrease in potential difference. It is

necessary that the relative decrease in potential difference

produced by a given increase in current, that Is to say,

the steepness of the characteristic, shall exceed a certain

ininimum value which depends on the losses In the

shunt circuit. It is also necessary that an increase in

current shall be accompanied by a decrease in potential

difference, even when the current is varied very rapidly.

Let us consider what tnk's place when I connect this
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shunt circuit to an arc. At the moment of connection a

current flows from the arc circuit into the condenser circuit,

which tends to reduce ihe current flowing through the arc.

This reduction of the current through the arc tends to

raise the potential difference between its terminals, and
causes still more current to flow into the condenser circuit,

and I now have a condenser charged above the normal

voltage of the arc. The condenser, therefore, begins to dis-

charge through the arc, which increases the arc current

and decreases the potential difference, so that the condensei

discharges too much ; the reverse process then sets in ; the

condenser becomes successively overcharged and under-

charged, due to the fact that, instead of the potential

difference between the terminals of the arc remaining con-

stant and allowing the condenser to settle down with its

proper corresponding charge, the potential difference

actually decreases when the condenser is discharged and

increases when it is charging, so as to help to keep up

Ihe flowing backwards and forwards of the current in-

definitely.

The oscillcgraph wave forms show what is going on

very clearly, and ihey show that in general the swing of

Ihe current in the condenser circuit attains such a magni-

tude that when the condenser is charging it takes the

u-hole cf the current away from the arc, so as to make
the arc, although burning on a direct current circuit, a

pulsatory arc. The pulsation of the current through the

arc causes the vapour colunm to grow bigger and smaller,

and the light to vary. When the vapour column grows
bigger and" smaller it displaces the air around it and pro-

duces a note the pilch of which is determined by the

frequency of the current in the shunt circuit.

The values of the capacities of a series of condensers

have been calculated by Kelvin's formula to give the fre-

quencies corre.sponding with a musical octave, and the

nearest values in an ordinary laboratory box of condensers

have been taken and connected to a keyboard. The result

shows how nearly Kelvin's law is obeyed.

With this apparatus I can demonstrate the importance

of tuning in electrical t-ircuits, and perform electrically

some e.xperiments which I have already performed

mechanically earlier this evening. I use the large coil

which form's the self-induction in the circuit shunting the

arc as a transmitting circuit for wireless telegraphy u\

the magnetic induction or Preece method ; and I have

a receiving circuit consisting of a coil of wire connected

to a small lamp, and not connected in any way to the

transmitting circuit. At a certain short distance between

the transmitting coil and the receiving coils, the indicating

lamp lights if I cause my arc to sound any one of the

r.otes of the octave, and so produce an alternating current

of corresponding frequency in the transmitting coil. If I

now tune the receiving circuit, by connecting a condenser

in it, the lamp on the receiving circuit will light at about

five times the distance ; but it will only light when one

definite note is sounded by the arc. These are the two
distinct advantages of tuning, namely, greater distance

and syntony, or responding to only one definite note.

For wireless telegraphy by means of Hertzian waves,

based on my arc method, we require much higher fre-

quencies in the shunt circuit. If we attempt to obtain

(his higher frequency from the ordinary arc burning

between solid carbons in air, we find that above a certain

limit the oscillations will no longer take place. This is

due to the fact that we are varying the current through

the arc at this higher frequency too quickly for an increase

in current to be accompanied by a decrease in potential

difference. I have demonstrated that if I only vary the

current through the ordinary current arc sufficiently rapidly,

then an increase in current is accompanied by a propor-

tionate increase in the potential difference, and the arc

behaves just like an ordinary resistance. If we work with

very small current arcs, we can obtain high-frequency
musical arcs burning in air either between carbon or metal

electrodes.

In a paper read before the International Electrical Con-
gress at .St. Louis in H)04, Mr. Poulsen showed that, by
placing the arc in a flame, it was possible to obtain highci

frequencies than when the arc was burning in air. Hol-

lowing this up, Mr. Poulsen came to the conclusion that

the best results were obtained when the src was burning
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in hydrogen, or a gas containing hydrogen ; and he further

added a magnetic field around the arc somewhat similar

to that which has been previously used by Elihu Thomson.
The arc burning in coal gas in a powerful transverse

magnetic field was used by Poulsen in his early experi-

ments to produce the high-fret^uency current necessary fcr

wireless telegraphy between Lyngby and Esbjerg, in Den-
mark. This apparatus has been further improved, and is

now employed by the Amalgamated Radio-Telegraph Com-
pany in their station at CuUcrcoats and the otner stations

that they are erecting.

In both the arc and the spark methods of wireless

telegraphy we employ a high-frequency alternating current

in the aerial conductor. The essential difference between
the two methods lies in the fact that with the spark method
our alternating current in the aerial conductor first in-

creased to a maximum value and then dies away rapidly,

making only a limited number of oscillations, whereas in

the arc method the oscillations are maintained continuously

of unvarying amplitude.
With the arc method we are further able to choose

the number of consecutive oscillations which make up
each signal sufficiently great to obtain the very best syn-

tony. On the other hand, improvement in the arrange-

ment and construction of the apparatus for the spark

method has so increased the number of oscillations

corresponding with each spark that it may be that we shall

be able to obtain a sufficient number in each train to give

as good syntony by this method as that obtained with the

arc method.
The arc method seems eminently suitable for very high

speeds of working. As the oscillations are quite continu-

ous, we can cut them up into groups to form the dots

and dashes of the Morse alphabet, just as if we w-ere

working with a continuous current such as is used on

land lines, so that there seems no reason w^hy as high a

speed of working should not be obtained from the arc

method of wireless telegraphy as is obtainable by auto-

matic signalling on land lines ; for it is to be noted that

the dot or shortest signal of the Morse alphabet, even at

a speed of three or four hundred words per minute, will

last long enough to consist of many hundreds of oscil-

lations of the current in the aerial, so that there will be

plenty of oscillations in the group forming the dot to give

good syntony.

Turning to the spark method for high working speeds,

we find a difficulty in that the dot of the Morse alphabet

must at least occupy the average time required to charge

the condenser or aerial and produce one spark, and pie-

ferably sufficiently long for several. We are therefore

obliged in the spark method to use a high rate of sparking

for "high-speed signalling. This difficulty has not become
very serious with the present low speeds of sending.

When we come to use considerable amounts of power to

transmit messages over long distances, and we also require

a high speed of working, the practical difficulty in con-

structing apparatus suitable for sufficiently rapid sparking

will become serious.

Mr. Marconi in 1905 claimed to have already reached

a speed of 100 words per minute by the spark method,

and lately there has appeared in the technical Press

examples of high-speed signalling by the British Post Office

over a distance of fifteen miles in which readable

signals were received at a speed of seventy words per

minute.
Turning to the receiving end, almost all the receivers

that have been used in the spark method can be equally

well used for the arc method ; for it must be remembered
that the transmission in either case is affected by Hertzian

waves traversing space, and that the only fundamental

difference consists in the number of oscillations in each

train of waves. It must be noted, however, that in those

methods in which a telephone receiver is used it is neces-

sarv to break up the continuous oscillations of the arc

method into groups succeeding one another sufficiently

rapidly to produce an audible sound in the receiver ; for

in the spark method the sounds we hear in the receiver

correspond with the succession of impulses of the diagram,

one for each spark at the transmitter. This chopping up
of the continuous wave-train so as to produce audible

signals in the receiving apparatus can be done either at
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the transmitting end or in the receiving apparatus. Ai

example of this latter method is Poulsen's ticker.

The question whether receiving apparatus can be

arranged so as to receive messages from stations equipped

with the spark apparatus and from stations equipped with

the arc apparatus is a matter of enormous importance at

the present moment in view of the probable ratification

of the Berlin Convention, which imposes an obligation on
all commercial stations to inter-communicate without

regard to the make or system of transmitting apparatus
employed. I am of the opinion that there will be no
difficulty in carrying this into effect provided that the

stations using the sparlc method send out long trains of

waves, as they should do to obtain syntonic working, \vhich

is also called for by the Berlin Convention.
.\n extremely interesting development which is now pro-

gressing rapidly owing to the possibility of producing
continuous oscillations by the arc method is wireless tele-

phony. Suppose that we can vary the intensity of the oscil-

lations in a manner corresponding with the vibrations of

the air which constitute sound and speech, then we should
obtain at the receiving stations a train of Hertzian waves
the amplitude of which varies in a corresponding way ; by
allowing these waves to act on a telephonic receiver which
is sensitive to the intensity of the waves w-e shall obtain in

the telephone a reproduction of the sounds. This has
actually been carried into effect by employing an ordinary
tnicrophone to modifv the current through the transinitting

arc so as to vary the intensity of the oscillation current

produced, and by employing what is known as a point-

detector and a telephone at the receiving station.

Another method which may be used ronsists in causing
the microphone to vary the frequency of the oscillations

of the generator, and by arranging the receiver so that i'

is more or less strongly affected according to the frequency

of the received waves.
I am informed that experiments have been made in

wireless telephony in Berlin by the Amalgamated Radio-
Telegraph Company between their stations in Mathieu-
strasse and Weissensee, 6-"; km. apart, with good results,

and that it is now proposed to equip the stations at Oxford
and Cambri'dge for the further perfecting of this appli-

cation.

It is greatly to be desired that wireless telephony ni."

develop rapidly, as it seems to me that for the purpose of

communicating with ships wireless telephony will have
great advantages over wireless telegraphy.

I am deeply indebted to Mr. Colson for all the facilities

that he has placed at my disposal, and to his engineers for

their assistance, which has enabled me to carrv out the

experiments in the lecture ; and I have also to thank the
Tramway Department for the special supply of current.

THE nRITISH ASSOCIA TION.

SECTION K.

Ope.sing .\ddrf.ss by Prof. J. B. Farmer, M..'\., F.R.S.,
President of the Sectio.n.

Custom has decreed that those who are charged with
the responsibilities that to-day fall to my lot should
endeavour to address themselves to the consideration of

matters such as they inay deem to be of advantage to

others, or, at any rate, of interest to themselves. It is

not, perhaps, always easy to combine these two courses,
and if I choose the less altruistic one I experience the
smaller compunction in doing so because the undisturbed
repose that most Addresses enjoy when they have been
decently put away between the covers of our Annual
Report seems to indicate that an attempt to express the
passing thought, however ephemeral its interest, may not
be the worst introduction to the business of the advance-
ment of our science.

Any attempt lo give a survey of the progress and present
position of botanical science, even were so large a task at
all within my power, has almost ceased to be necessary,
owing to the enterprise which has so adinirably provided
for its adequate fulfilment elsewhere. I propose, therefore,
to try to put together, in a form as intelligible as I can,
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the result of reflections on some of the aspects of botany
that are often not seriously regarded

;
perhaps because they

belong rather to the nebulous region of speculation than
to the hard (and sometimes dry) ground of accepted fact.

I am by no means blind to the risks incurred in ventur-
ing on such a course, but I believe that a glance directed,

however imperfectly, towards some of the less obvious
sides of our science may not be altogether futile, even
though the attempts should evoke the criticism :

Dum vital hunium, nubes et inania captat.

The problems that confront us as botanists are far more
numerous and far more complex than formerly. We are
attached to a science that is rapidly growing, and this

rapid advance is carrying with it a process of correspond-

ing differentiation. Some years ago a danger arose, even
within this Association, that we might h.ave replaced

differentiation, that quality which distinguishes the higher
organisms, by a process of fission which is more character-

istic of the lower ranks of life.

The products of the threatened fission would doubtless

have pursued divergent paths, and the botanist of to-day
would have been the poorer for it. He would have been
lost to physiology, and all that physiology implies.

Happily that danger was averted, and, to our lasting

advantage as members of the botanical organism, our
science escaped disruption, and physiological investigation

still continues both to inspire, and to be aided by, other

branches of botanical research. A physiological concep-
tion of morphological phenomena is the one that to me
seems to afford the broadest outlook over our territory.

It serves to check a tendency towards mere formalism on
the one hand and to correct the not less baneful effects

of a superficial teleology on the other. Both are real

dangers, and we have all encountered examples of them.
In rating highly the value of maintaining a physio-

logical attitude of mind towards the phenomena presented

by the vegetable kingdom, one is mainly influenced by
the logical necessity which such a position carries with
it of constantly attempting to analyse our problems, as

far as may be possible, into their chemical and physical
components. It seems to ine that this is the only really

profitable method that we can bring to bear on the difficul-

ties that lie before us, because in using it we are constantly
forced to consider the causes which have led to the final

result. Of course I am well aware that to some minds
the very atteinpt to apply such a method beyond a very
limited, range may appear futile, or at least premature.
But the goal of all scientific inquiry lies in the ultimate
ascertaining of cause and effect, and only with this know-
ledge can we hope to get control over the results.

Chemistry and physics each present to their followers

problems far more elementary than those with which we
have to grapple ; but the explanation of the great advances
which these two branches have made lies essentially in

the fact that an analysis of the factors involved has
enabled the investigator intelligently to interfere with, and
so to control, the mode of presentation of the reacting

bodies to each other. ."Vnd our ow^n special problems,
whether we confine ourselves to the simpler ones, or

whether we approach the obscurer matters of organisation,

heredity, and the like, are assuredly susceptible of a similar
method of treatment. We can never expect to get further

than to be able to modify the mode of presentation to

each other of the materials that interact to produce what
we call the inanifestations of life; but the measure of

our achievement will depend on the degree in which we
are successful in accomplishing this.

Indeed, until we have analysed the nature of the react-

ing bodies, and also especially the particular conditions

under which the reactions themselves are conducted, we
are avoiding the first steps in the direction of ultimate

success. At present, when we desire to know the taxo-

nomic value of this or that character, we are perforce

largely guided by purely empirical considerations. We
find, for example, that a particular structure is very con-

stant through a group of species otherwise closely

resembling each other, and we rightly (but quite

empiricallv) regard the possession of that character as a

valuable indication of affinity within that alliance. But
the very same feature in other groups may be highly

variable, and lack all importance amongst them for
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systematic purposes. It may be, and ven- probably is,

optimistic to lool<; forward to the time when we shall know
uT/'iy the character is good in one, and worthless in another,

alliance. But when we do, I am convinced that the reason

will be found to lie in chemical and physical causes. We
are %-ery ignorant as yet of the details, but we can never-

theless even now form a fair guess at their general nature.

In this connection I would venture to express the opinion

that much real harm is done by the toleration of an

uncritical habit of mind, all too common, as to the

significance of structures which are regarded as adaptive

responses to stimuli of various sorts. It is not enough to

explain the appearance of a structure on the ground of its

utility; properlv speaking, such attempts, so far from pro-

viding anv explanation, actually tend to bar the way of

inquiry just where scientific investigation ought to com-

mence.
That many of the responses to such stimuli are of a

kind to render the organism " adapted " to its environ-

ment no one, of course, will dispute ; but to put forward

the adaptedness as an explanation of the process is both

unscientific and superficial. The size and the spherical

shape of duckshot are admirably adapted to the purposes

for which duckshot is used ; but this affords no insight

into the necessary sequence of cause and effect, which

makes the melted lead assume the characters in question

as it falls down the shot-tower.

But manv people still find consolation and satisfaction

in an anthropomorphic and somewhat slipshod application

of a kind of doctrine of free-will to matters that really

call for rigorous examination into the causes which, under
given conditions, must inevitably and of necessity bring

about their definite result.

One of the commonest responses to the stimulus of

wounding in the higher plants is the formation of a layer

of cork over the injured and exposed tissue. No one can

deny that this is a reaction of great utility, checking as

it does the undue evaporation of water and the entrance

of other parasitic organisms. And yet I suppose that no
one would go so far as seriously to maintain that the

obviousness of these advantages satisfactorily explains why
the cork layer is produced. It seems to me that an
investigation of the real underlying conditions which govern

such a modified reaction would be of immense value, and

that the information we might gain therefrom as to the

nature of the chemical processes involved would prove to

be of first-rate importance in tracking to their sources

some of the factors that influence the course of carbo-

hydrate metabolism within the cell, .\gain, we know how
easv it is to produce colour-changes in the leaves of certain

plants

—

e.g., rhubarb—by severing the vascular bundles,

and thereby interfering with the process of translocation.

Overton has shown how the accumulation of soluble carbo-

hydrates within the leaf of such a plant as Hydrocharis
modifies the metabolic processes within the cells. Thus in

bright light, under conditions of cold sufficient to arrest

starch formation, but not enough to stop photosynthesis,

a red-coloured substance makes its appearance in the cell,

and this' again disappears on raising the temperature, so

that the accumulation of soluble carbohvdrates diminishes.

The red colour which is associated with the change may
nossiblv by absorbing the heat ray aid in restoring meta-
bolism to its '* normal " course ; but such a teleological

explanation is not of general application, and gives no
real insight into the nature of the processes involved.

The well-known laboratory method, which we owe to

Klcbs, of inducing Eurotium to enter on a sexual phase
by keeping it at a temperature of 26° C. is another
example of the same order. The particular reaction that

occurs in each of these instances is that which necessarily

results under the specified conditions, and no other course
of chemical change is possible.

In the last-mentioned example, Eurotium acts in a way
similar to that of drought, only the result is more ouicklv
produced. This perhaps indicates that we are dealin-^

with a definite series of chanj?es which are inhibited bv
the presence of too much available nutriment supplied at

a temperature too low to enable it to be sufficiently rapidly
altered within the organism so as to give rise to the
specific substance, which is more directlv responsible for

the ascogonial phase of the life-history. Something of an
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analogous character is probably effective in the formation
of "fairy-rings," so typical of the growth of certain
agarics. This appearance of fairy-rings may be easily re-

produced in artificial cultures of moulds by appropriate
means. Thus if the nutriment agar be Ivcpt fairly dry,

so that the rate of diffusion of soluble materials is slowed
down, it is found that concentric zones of sterile and
sporiferous hvphge regularlv alternate with each other. An
explanation of this behaviour, which seems most probable,

is that the hyphae, after they have been growing over the

substratum for a certain distance, have acquired sufficient

raw material to provide for the building-up of the sub-

stance wHiich stimulates spore-production. When this has
taken place the substance so elaborated is used up and
spore-production ceases until a fresh supply of material,

under the conditions of the experiment, has been formed
to act in its turn as a new stimulus. This suggestion is

supported by the interference with the circular form of

zones that can be brought about by artificially interfering

with the rate of diffusion of the supply of nutriment in

the jelly. The rhythmical alternation of sterile and fertile

zones seems to prove that quantity of elaborated material

is an essential factor in the process, just as in the stimula-

tion of a motile organ the stimulus itself has to reach a
certain minimal intensity in order to cause a movement.
The parallelism between the nutritive, i.e., the chemical,

stimulus in the case of the fungus and the minimal time-

stimulus required to provoke gcotropic movement is very

striking. For it will be remembered that there is evidence

in the latter instance also of the occurrence of a definite

chemical change as the result of the disturbance of normal
gravitational relations. This finds expression in the

accumulation of homogentisinic acid as the result of the

formation of an anti-oxidative substance which arrests the

complete disruption of tyrosin in the cells. Whether this

is the immediate cause of the geotropic movement, or

merely a concomitant of it, we cannot settle at present.

But it is of the highest interest to know that chemical
change is initiated as a result of the external gravitational

impulse, even when the latter is of too short duration to

produce an actual geotropic movement. .And although we
mav not at present be able to identify the exact material

which is directly concerned in these stimulatory or form-
ative processes, we have, as it seems to me, irresistible

evidence in favour of its real existence. It is more than
mere analogy that leads us to believe that the various

kinds of galls, for example, that may be formed on an oak
leaf owe their formation to the specific interference of the

secretion of the grub with the higher metabolic processes

going on in the cells of the leaf.

I have alluded to the different conditions under which
given reagents may interact, and these may in turn very

materially affect the final result by modifying the course

of the reaction itself. We are coming to realise the fact

that the physical conditions of the cellular constiluents

exercise an important influence on the course of chemical

activity manifested within their range. We all know what
an important part water plays in ordinary chemical re-

actions, but the water question assumes a special promin-

ence when the reactions are going on in a colloidal matrix,

or rather in a mixture of colloids, such as the various

proteins that occur in the cell. Questions of rates of

diffusion, physical absorption, and the like have to be

taken into account ;. and beyond all these there remain the

series of remarkable electrical relations which the proteins

exhibit, as w'ell as those changes in surface-tension that

are, in part at least, connected with them.

It is impossible to resist the belief that a closer study

of the physico-chemical changes that accompany a nuclear

division will yet throw much light on the mechanics of

this wonderful process. Indeed, we already possess some
data which are serving as starting-points for further in-

vestigation, and thev have placed some of the known facts

in a very suggestive light.

It has often been urged as a reproach against the

histological methods employed in the study of the cell that

all such investigations can, after all, only give information

as to the character of coagulations or precipitations. Of
course this is perfectly true ; but provided we have
sufficiently good grounds for enabling us to feel confident

that the precipitation or coagulation faithfully maps out
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Ihe positions originally occupied by the respective colloids

during life, there is no real force in the objection. No
one would call in question the accuracy of a photographic

negative on the ground that after development it no longer

consisted of the actual substances which had been formed

in the film by the exposure to the action of light. All

that is required is that the deposited silver shall accurately

express the limits of, and be proportionate in amount to,

the alteration in the composition of the salt which was

produced when the plate was exposed in the camera.

.Much of the general detail of a nuclear division can be

followed even in the living cell, and we therefore possess

direci as well as indirect means of testing the degree of

accuracy with which the fi.xcd preparation represents the

rriginal pattern of distribution of the colloids within the

cell. No one who has studied the behaviour of artificially

prepared mixtures, the colloidal proteins and nucleins after

" fixing " and staining them, can entertain reasonable

doubts as to the substantial identity of the structures

visible in a well-fixed cytological preparation with those

present during life. For the substances, even in these

artificial mixtures, keep remarkably distinct, as indeed

Fischer showed some years ago.

Few things are more striking than the remarkable series

of evolutions passed through by the linin, and by the

chromosomes which finally emerge from it during the

progress of a mitosis. We have clear evidence that the

nucleus at this period is the seat of rapid chemical change.

The process of distribution of the nuclein within the linin

is sufficient proof in itself of this. But we have also, I

believe, evidence of physical disturbances of an electrical

nature which accompany, and indeed in a measure deter-

mine, the course of mitosis. This is indicated, not only

bv the movements that proceed within the nucleus, and
concern the linin and chromosomes, but also by the re-

markable alterations in surface-tension exhibited by the

nuclear membrane.
It is well known that at a certain stage of the hetero-

tvpe division, for example, the chroiriosomes move to the

periphery of the nucleus, and each one is removed as far

as possible from every other chromosome. At this stage,

to which Haecker has given the name of " diakinesis,

"

the nucleus reaches its maximal size. Diakinesis is not

the only stage in which there is an indication of repulsion

between the elements of the chromatic linin. Measure-
ments prove that all such periods of repulsion are also

marked by an increase of nuclear size which is transitory,

and either disappears or alters in a synchronous fashion

with them. These phases of enlargement have been
generally regarded as directly connected with the intake

of liquid by the nucleus, due to a hypothetical change in

o;;motic conditions. But, so far as 1 am aware, no satis-

factory explanation has yet been given as to why, or how,
the supposed increase of osmotically active molecules
within the assumed semi-permeable nuclear membrane
could be effected. On the other hand, an enlargement of

the surface-membrane of the nucleus w^ould necessarily

follow on the migration towards it of chromosomes or

other bodies carrying similar electrical charges. For the

induced charge in the particles of the membrane would of

course weaken its coherence, for the same reason that the

free chromosomes repel and move away from one another.
There is evidence to show that the proteins are able to

carry such charges, and this is a matter of the highest
importance as affording a clue to many other processes in

which changes of surface-tension play a part, besides those
connected with nuclear division.

Not the least of the many remarkable properties exhibited
by the proteins lies in their capacity of taking on either
a positive or a negative charge of electricity. A clear
proof of this was afforded by the beautiful experiments of
Billitzer, who showed that, when so charged, the colloid
moves as a whole towards one pole or the other on send-
ing a current through the liquid in which it was suspended.
At first sight it may not be easy to understand how it is

possible for a colloid to receive and retain a charge under
the conditions which obtain either in the solution or in

the cell. It must, how-ever, be remembered that the liquid
contains electrolytes in solution also, and any disturbance
in the equilibrium of the products of ionic dissociation
will be accompanied by corresponding differences of
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potential. The most reasonable explanation of the pheno-

menon in question seems to be that the colloids are un-

equally permeable lo the iojis, whereby there comes to be

a preponderance of one or the other group associated with

the proteins. Perhaps this should be connected with the

remarkable though still imperfectly understood property of

adsorption which is characteristic of many colloids.

Much, however, still remains to be done before a com-
plete survey of the electrical changes that are associated

with mitosis can be made. We especially desire more com-
plete information on the nature of the chemical processes

which are involved. For it is obvious that the physical

changes must ultimately be connected with the transform-

ation of materials which goes on so energetically at these

recurrent periods of nuclear activity. We do not yet know
how or why the chromosomes that have been dispersed at

diakinesis should again congregate on the spindle prior to

their final separatioji. Possibly this is to be connected

with the signs of disturbance in the extra-nuclear cyto-

plasm, which in its turn finds expression in the differenti-

ation of the achromatic spindle. The character of this

body has long aroused the suspicion that its existence is

to be attributed to electrical causes. The more recent

work serves to indicate that this suspicion w'as well

founded.
The more complete study of the chemistry and physics

of karyokinesis is certain to prove valuable for another

reason. The successive changes which the nuclei of both

animals and plants exhibit when they are undergoing
division are so remarkably similar that it seems exceed-

ingly probable thai the processes actually involved may
turn out to be relatively simple, at any rate in their broader

features. I mean that they probably belong to what we
might term the lower grade of metabolic problems. For
the great uniformity of the process as a whole, complex
though it undoubledly is, hardly sugges.ts direct relations

as existing between it and those more specialised forms
of metabolism on which the properties of specific form,

and such like characters, depend. This view of the matter

is not in any way weakened by the fact that the materials

providing for the multiplication of nuclei have themselves

passed through the very highest stages of anabolic con-

struction. There are, indeed, some grounds for believing

that the composition of the higher, proteins is distinctly

specific for different groups of organisms ; but apart from
this it is difficult to resist the conviction that, in so far

as its .essential constituents are concerned, the nucleus is

the seat of a complex organisation which is superadded to

its chemical composition. But this conception of the

nucleus does not affect the position of the lower-grade

chemical changes, with their physical accompaniments
which are periodically rendered apparent during the rhyth-

mical .series of changes that culminate in the division of

the nucleus. It is true that there are some who refuse

to admit the necessity of what I might jjerhaps call archi-

tectural complexity in protoplasm. They prefer to regard

all the phenomena of organisation and heredity as the

outcome of dynamical, rather than of structural, con-

ditions. It seems to me that it is impossible to. reconcile

such a view with the known facts respecting the inherit-

ance of characters, and that we are driven to postulate

the existence of material units which are to either re-

sponsible for the sum of the characters represented in any
individual. There are grounds for believing that their

entities, whatever be their nature, are doubled, and then

equally distributed to the two daughter cells at every

ordinary nuclear division ; and thus the properties of

organisation are pn-served and transmitted over and above
the flux of chemical change.
Most people who have concerned themselves with cyto-

logical studies agree that the salient features of karyo-
kinesis strongly emphasise the probability of a conservation

of definite material ; and that an extremely accurate dis-

tribution of it occurs where two daughter cells arise from
a parent cell by division. And this inference is greatly

strengthened by what occurs, more or less immediately,

in connection with the formation of the sexual cells. The
origin of these in all the higher animals and plants, as

is well known, can invariably be traced to a nuclear

division of remarkable complexity. In this, the so-called

heterotype division, the special feature consists in the
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sorting-out of the nuclear constituents originally furnished

by the two parents of the individual. This sorting or

distribution takes place in such a way that each of the

two daughter nuclei v\'hich arise as the result of the

division receives only half the total number of chromo-
somes previously conlribulcd by the two parents. The
essential point of interest lies in the fact that the process
does not consist in the mere halving of nuclear substance,

but in the distribution of nuclear constituents. When two
sexual cells which li^ive been formed in this way unite to

give rise to a new individual, the total number of nuclear

chromosomes is again made good ; but the resulting nuclear
constitution will not e.\actly resemble that of either parent.

That such is really the case is borne out by innumerable
experiments that have been made by breeders. Further-
more the extensive investigations on the results of crosses,

both in animals and plants, have confirmed the view that

particular characters can be treated as entities. For they
are distributed amongst the posterity of the original parents
in proportions that closely approximate to mathematical
expectation. In this distribution the separate characters
behave independently. For instance, the green colour and
round form of peas are two characters which may occur
in the same or in different individuals. The numerical
proportions in which they will appear can be foretold with
a considerable degree of accuracy.
With these facts before us—and many others could be

adduced, all pointing in the same direction—it is not easy
to resist the conviction that within the nucleus there must
exist material entities which are severally responsible for

the appearance of the characteristic traits of any given
individual. The question is. What conception can we form
as to their nature, and how are they able to produce the

observed results? It is not necessary to discuss the

evidence that the chromosomes, or the materials of which
ihey are composed, play a most important part in connec-
tion with development. .All the work of the last decades
has tended to emphasise their importance in the trans-

mission of hereditary qualities, and this is equivalent to

admitting that they contain factors that determine the

path of development, and are responsible for the produc-
tion, from the egg, of the form and structure of the adult.

Now it is certain that it is not the chromosome-substance
acting as a whole which is effective in those processes

summed up in the term Ontogeny. It might be, and until

recently was, thought that in those plants in which there

is a marked alternation of generations" a definite relation

existed between the number of the chromosomes and the

particular stage of the life-history. The double number
was supposed to be essential for the sporophyte, whilst

the halved number was similarly regarded as causally

related with the appearance of the gametophyte or pro-
thallial generation.

But Loeb and others had already shown that the eggs
of echinoderms might be stimulated to parthcnogenetic
development by means other than fertilisation, and Wilson
found that such larv.t only contained the half number of

nuclear chromosomes, as, indeed, was only to be expected.
But 'the idea of a close parallelism between chromosome
number and the alternative phases of the life-history was
so deeply rooted that the full significance of Wilson's
discovery was not at once grasped. The comparative
neglect was, perhaps, partly justified, inasmuch as the
larvce could not be reared. It may, however, be incident-

ally remarked that no one, so far as I am aware, has yet
succeeded in raising the normal echinoderm larva beyond
the pluteus stage.

The investigation of cases of apospory that occur in the
pteridophytes have proved that no causal relation can exist

between the number of the chromosomes and the characters
that distinguish the gametophyte and the sporophyte re-

spectively. For the sporophyte may give rise to the
gametophyte aposporously without any reduction, whilst
the various types of apogamy with which we are now
acquainted exhibit all gradations between a coalescence of
more or less differentiated nuclei and the complete absence
of all semblance of nuclear fusion. In the latter case,

when the sporophyte springs from a gametophyte that has
itself arisen after nuclear reduction, the sporophyte con-
tinues to retain the smaller number of chromosomes
normally associated with the other generation only.
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We thus have a complete proof that a single sexual cell

which has undergone reduction in the number of its

chromosomes retains, in so far as its architectural con-
figuration is concerned, the capacity of giving rise to a
plant possessed of the full complement of characters
belonging to the species. But this, after all, is only what
the facts of heredity miglit have led us to anticipate. For,
whilst we are ignorant of the fundamental significance of
the sexual fusion of the gametes, one of its most obvious
results consists in the duplication of the primordia of the
specific characters in the cells of the individual thus pro-
duced. This statement is not only in accord with results

of experiments in breeding, but it is also in harmonv with
the essential features of the heterotype mitosis ; and no
other satisfactory interpretation of the latter series of
phenomena has yet been found.

Furthermore, the facts of Mendelian dominance clearly
show that each parent, through the gametes to which it

gives rise, contributes an independent organisation re-

sponsible for at least some of its own distinctive characters,,

as well as those which distinguish the species. Conse-
quently, when two gametes fuse, the embryo will be
provided with a duplicate stock of agents or primordia
which determine the appearance of its own specific and
individual characters. These will not always be similar
in the two parents, and when this is the case it often
happens that the offspring resembles one parent only in

respect of a particular feature. Nevertheless the results

of further breeding show that the corresponding, but
apparently lost, character only is latent, for it reappears
in a proportion—and often a fixed proportion—of the in-

dividuals of the succeeding generations. In such an
example, where both agents or primordia are present, one
of them lies dormant, whilst the dominant one alone
influences the course of metabolic processes, and thus
brings about the appearance of the character itself. The
dormant primordium can be transmitted as such through
many generations, betraying its existence in each by the

occurrence of individuals in which it finds its perfect

expression. This happens when the opposite dominant
agent or primordium has been removed from some of the
gametes by the sorting-out process during the heterotype
mitosis to which I have already alluded.

I'he particulate character of inheritance seems, as man\'
writers have pointed out, to demand a structural organ-
isation for its basis ; and the units or primordia of which
the latter is composed must be relatively permanent. Inas-

much as heredity itself Is so stable. The agents or
primordia themselves probably act by definitely influencing
the course of chemical reactions that proceed within the

living protoplasm, somewhat after the fashion of the

ferments. But whether this influence on the course of

metabolism is to be attributed more directly to the

chemical or the physical aspect of the organisation must,
of course, remain an open question, though I incline to

the latter alternative on grounds which I have already
indicated.

'l"he processes of the higher metabolism offer suggestive
analogies with those reactions for which the ferments are

responsible. In contemplating them one can hardly fall

to be struck by the orderly way in which ferment succeeds
ferment on an appiopriate medium. Each one produces its

own special change, which it is unable to carry further

itself, but it thereby provides a substratum suitable for its

successor. Starting, for example, with a complex sub-
stance like cane sugar, we see it acted on by a series of

ferments, each the result of protoplasmic differentiation,

and each one carrying the process of disintegration a little

further, but strictly limited In Its power to act, and only

able to take the change on to a definite stage.

Everyone who lias experlmenled with plants with the

view of inducing the formation of some structure foreign

to the species or individual by artificial means must have
become impressed by the great difficulty of getting into

touch, so to speak, with the higher metabolism at all.

It is often easy enough to divert the life-history into

either the vegetative or the reproductive channel, as every

gardener is more or less consciously aware, and as Klebs
has conclusivelv shown in his remarkable series of care-

fully conducted experiments. But even here it is some-
times difficult exactly to hit off the conditions requisite
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to ensure the production of one or other of the various

phases of the life-history. There are many fungi, for

example, which arc believed to represent vegetative stages

of Ascomycetes or Basidlomyccles, but it has not yet been
found possible to ascertain the conditions that would cause

them to form the highest fructifications. Even in simpler

instances a similar difficulty is sometimes encountered.

Thus Bispora monilifonne, a mould that often occurs on
the wood and stumps of oak or hornbeam, is not readily

cultivated as the Bispora form, whether it be grown on
Wood or on various nutritive media. The usual result of

raising it under artificial conditions is to obtain a luxuriant

crop of Eurotium-like mould. But the Bispora form can
be reproduced from such a culture by growing it in strong

solutions of cane sugar under certain conditions, all of

which are not as yet understood.

I talce it we shall agree that the properties of structure

and form are to be interpreted as the necessary result of

the action of particular substances on the protoplasm, and
that these cause it to assume those definite attributes

which we term specific on account of their constancy
through a larger or smaller range of individuals. But
this constancy of form must then be the result of a

corresponding definiteness in the series of changes under-

gone by the raw materials supplied as food in their upward
transformations; each stage in the process limits the

possible range of those that follow, as in the case of the

ferments to which I have alluded ; and thus it becomes
increasingly diflicult to modify the final result.

In this way wc may sec, perhaps, an explanation of the

circumstance that in amphibious plants the particular

structure, whether adapted for land or water, that will

arise in conformity with the environment is irrevocably

determined long before the organs themselves are
sufficiently developed to be exposed to the direct influence

of the conditions to which they are supposed to be specially

adapted.

Now it is a matter of common knowledge that the

formative processes can be, and sometimes are, disturbed
with the most surprising results. I may again refer to

the fungal or insect galls as examples that will be familiar

to everyone. It appears to me that these exceptional

developments are of extraordinary importance in relation

to any endeavour to probe the mysteries of organisation.

The very difficulty experienced in imitating the effect of

the insect's secretion strongly emphasises the specialised

nature of the particular substance which is able to modify
the " normal " reactions of the plant. The latter are
dependent on the way in which the organic apparatus deter-

mines the fashion of the molecular presentations, so that,

as I have said, the course of the reactions themselves
become increasingly limited in their range. Now as re-

gards the manner in which the secretion of the insect

operates, it seems clear that it can produce no permanent
change in the organising apparatus of the protoplasm,
since the growth is at once arrested on the removal or

death of the insect. But whether the influence is one
that more directly affects the physical state of the apparatus
for the time being, or whether it acts more directly by
introducing new substances into the final chemical re-

actions, are questions which are plainly worth investi-

gation, but at present certainly do not admit of an answer.
Another example of interference with the developmental

processes is afforded by the well-known " lithium larva,"
which was discovered by Herbst to arise when the eggs
of some species of sea-urchins are allowed to segment in

sea-water that has been altered by the addition of lithium
salts. The monstrosity produced under these conditions
was just as constant and specific in character as are the
different galls which can be induced to develop on an oak
leaf by the corresponding species of insect.

Extending these considerations a little further, one sees
that what we call disease also falls into the same cate-
gory. For disease represents the necessary outcome of a
disturbance, however introduced, into the course of meta-
bolism, which diverts it from the " normal " channels.
Pathology has long recognised that the explanation and
the consequent control of disease lies, ultimately, in the
correct appreciation of the cellular reactions as the result
of their experimental study. We cannot pride ourselves
on the advances that have been made in the studv of
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plant pathology as yet. Our remedies are commonly of

the crudest kind, and we have only recently begun to

take serious count of the facts of organisation in the
scientific attempt to breed races of plants immune from
the attack of certain diseases. The results that have
already been obtained, both abroad and by Biffen and
others in this country, are full of hope at the present
time. The study of the causes of immunity along scientific

lines ought assuredly to form a fruitful field of investi-

gation in the near future.

From what we already know it seems clear that the
proximate causes of immunity may be diverse in character,

and may consist in very different reactions in different

cases. It may be that the response becomes expressed in

a modification of the carbohydrate metabolism, leading
to the formation of an excluding layer of cork ; or it may
lie in the direction of those substances, as yet so little

understood, the anti-toxins ; or, again, it may be due to

still other and even less apparent causes. But whatever
the true nature of the response, it will have to be investi-

gated for individual cases, and its secrets will only be
unlocked when the chemical and physical processes involved
in its operation are understood.

In making these remarks I dare say I may be accused
of putting forward an impossible ideal, or at any rate one
that is impracticable of attainment. I am not very much
concerned about that. Progress is only to be made by
trying to penetrate further than we can at present see,

and I believe we have gained enough insight into the
chemistry and physics of the living processes to warrant
us in hoping that we shall penetrate a good deal deeper
still. But if we are to ever unravel the tangle, it can
only be by applying such methods as have been successful

in dealing with material things elsewhere.
For the problems that rise up before us are seen, as

.

we become able to get at close quarters with them, to

resolve themselves more and more into questions of

chemistry and physics. I believe that it is only by the
help of these elder branches of science that the accurate
formulation, to say nothing of the final solution, of the
problems will be achieved. A recent writer has suggested
that life is not the cause of the reactions underlying the
phenomena of life. Nevertheless the reactions that go on
in the living body are obviously guided as to the particular
directions they take by the apparatus or mechanism of

the individual organism. When the conditions for the
manifestation of life, and all that it implies, are satisfied,

what will be produced depends partly on the structure of

the apparatus itself (i.e., on the hereditary organisation),
partly on the nature of the substances fed into the
apparatus, and finally on the physical conditions under
which it is working. It is probably along the last two
lines that investigation will continue to be pursued with
more immediate profit ; but the goal will not be finally

reached until wo have solved the problem as to the nature
of organisation itself.

SECTION L.

F.DUC.\T!OX.1L SCIENCE.

OrENixG .'\ddrf.ss uv Sir Philip M.\gnus, B.Sc, B.A.,
M.P., President of the Section.

The Application of Scientific Method to Educational
Problems.

Notwithstanding the fact that the greater part of my
life has been spent in educational work, in teaching, in

examining, in organisation, and in the investigation of

foreign systems of instruction, I have experienced con-
siderable difficulty in selecting, from the large number of

subjects that crowd upon me, a suitable one on which
to address you as President of a Section of the British

.\ssociation devoted to educational science.

At the outset I am troubled by the title of the section

over which I have the honour to preside. I cannot refrain
from asking myself the question. Is there an educational
Science, and if so, what is its scope and on what found-
ations does it rest? The object of the British Association
is the advancement of Science, and year by year new facts

are recorded in different branches of inquiry,, on which
fresh conclusions can be based. The progress of past
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years, whether in Chemistry, Physics or Biology, can be

staled. Can the same be said, and in the same sense,

of Education? It is true that the area of educational

influence is being constantly extended. Schools of every

type and grade are multiplied, but is there any correspond-

ing advance in our knowledge of the principles that should

govern and determine our educational efforts, or which

can justify us in describing such knowledge as Science?

If we take Science to mean, as commonly understood,

organised knowledge, and if we are to test the claim of

any body of facts and principles to be regarded as Science

by' the ability to predict, which the knowledge of those

facts and principles confers, can we say that there exists

an organised and orderly arrangement of educational

truths, or that we can logically, by any causative sequence,

connect training and character either in the individual

or in the nation? Can we indicate, with any approach to

certainty, the effects on either the one or the other of any

particular scheme of education which may be provided?

It is %-ery doubtful whether we can say that educational

science is yet sufficiently advanced to satisfy these tests.

But although education may not yet fulfil all the con-

ditions which justify its claini'to be regarded as a science,

we are able to affirm that the methods of science, applic-

able to investigations in other branches of kno%Yledge, are

equally applicable to the elucidation of educational

problems. To have reached this position is to have made
some progress. For we now see that if we are ever to

succeed in arriving at fixed principles for guidance in

determining the many difficult and intricate questions

which arise in connection with the provision of a national

sj'stem of education, or the solution of educational

problems, we must proceed by the same methods of logical

inquiry as we should adopt in investigating any other

subject-matter.

In order to bring Education within the range of sub-

jects which should occupy a place in the work of this

Association, our first efforts should be directed towards

obtaining a sufficient body of information from all avail-

able sources, past and present, to afford data for the

comparisons on which our conclusions may be based. One
of the five articles of what is known as the Japanese

Imperial Oath states, " Knowledge shall be sought for

throughout the whole world, so that the welfare of the

Empire may be promoted "
; and it may certainly be said

that, as the welfare of our own Empire is largely depen-

dent on educational progress, a wide kno-wledge of matters

connected with Education is indispensable, if we are to

make advances with any feeling of certainty that w'e are

moving on the right lines.

There can be no doubt that of late years we have

acquired a mass of valuable information on all sorts of

educational questions. We are greatly indebted for much
of our knowledge of what is being done in foreign countries

to the Reports of different Commissions, and more par-

ticularlv to those special reports issued from the Board

of Education, first under the direction of my predecessor

in this Chair, Prof. Sadler, and latterly of his successor

at the Board, Dr. Heath. But much of the information

we have obtained is still awaiting the hand of the scien-

tific worker to be properly coordinated and arranged. A
careful collation of facts is indispensable if we are to

deduce from them useful principles for our guidance, and

unfortunately we in this country are too apt to rest con-

tent when we have provided the machinery for the acquisi-

tion of such facts without taking the necessary steps to

compare, to coordinate, and to arrange them on some
scientific principle for future use. Within the last week
or two a Bill has passed through several stages in Parlia-

ment for requiring Local .Authorities to undertake the

medical inspection of school children, but, unless the

medical inspectors throughout the country conduct their

investigations on certain well-considered lines laid down
for them by some Central .Authority, we shall fail to

obtain the necessary data to enable us to associate educa-

tional and physical conditions with a view to the improve-

ment of the training given in our schools.' On the other

I Since thi>; was wriUen the President of the Board of Education has

slated in the House of Commons that " it was the intention of the Board, if

the Bill now hefore Parliament passed, to establish a medical bureau, which

would guide and advise the local aulhorities as to the nature of the work
they would have to do under the Act."
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hand, although I personally am sceptical as to the results,

we have reason to believe that the inquiry recently under-

taken into the methods adopted here and elsewhere for

securing ethical as distinct from specifically religious train-

ing will be so conducted as to give us not only facts, but

the means of inferring from those facts certain trustworthy

conclusions.

The consideration of Education as a subject capable of

scientific investigation is complicated by the fact that it

necessarily involves a relation—the relation of the child

or adult to his surroundings. It cannot be jidequately con-

sidered apart from that relation. We may make a study

of the conditions of the physical, intellectual, and ethical

development of the child, but the knowledge so obtained

is onlv useful to the educator when considered in connec-

tion with his environment and future needs, and the means
to be adopted to enable him, as he grows in physical,

intellectual, and moral strength, to obtain a mastery over

the things external to him. Education must be so directed

as to prove the proposition that " Knowledge is Power."
It can only be scientifically treated when so considered.

Education is imperfectly described when regarded as the

means of drawing out and strengthening a child's faculties.

It is more than this. Any practical definition takes into

consideration the social and economic conditions in which

the child is being trained, and the means of developing

his faculties with a view to the attainment of certain ends.

It is in Germany that this fart has received the highest

recognition and the widest application, and for this reason

we have been accustomed to look to that country for

guidance in the organisation of our schools. We have

looked to Germany because wc perceived that some rela-

tion had been there established between the teaching given

to the people and their industrial and social needs ; and

further, that their success in commerce, in military and

other pursuits was largely due to the training provided

in their schools. Unmindful of the fact that Education is

a relation, and that consequently the same system of

education is not equally applicable to different conditions,

there were many in this country who were only too ready

to recommend the adoption of German methods in our

own schools. Experience soon show^ed, however, that

what may have been good for Germany did not apply to

England, and that, in educational matters certainly, we
do well to follow Emerson, who, when addressing his

fellow citizens, declared :
" We will walk on our own feet

:

we will work with our own hands, and we will speak

our own minds." Still, the example of Germany and the

detailed information which we have obtained as to her

school organisation and methods of instruction have been

serviceable to us.

Whilst all information on educational subjects is valu-

able, I am disposed to think that in our efforts to con-

struct an educational science we may gain more by in-

quiring what has been effected in some of the newer

countries. Wherever educational problems have been care-

fully considered and schemes have been introduced with

the express intention and design of training citizens for

the service of the State and of increasing knowledge with

a view to such service, those schemes may be studied .

with advantage. Thus we may learn much from what is

now being done in our Colonies. Their efforts are more

in the nature of experiments. Our Colonies have been

wise enough not to imitate too closely our own or any

foreign system. They have started afresh, free from pre-

judice and traditions,' and it is for this reason that I look

forward with interest to the closer connection in educa-

tional matters of the Colonies with the mother country,

and I believe that we shall gain much knowledge and

valuable experience from the discussions of the Federal

Conference which has recently been held in London, and

which, I understand, is to be 'repeated a few years hence.

But valuable as are the facts, properly collated and

systematicallv arranged, which a knowledge of British and

foreign methods mav afford us in dealing scientifically

with any educational problem, it is essential that we
should be able to test and to supplement the conclusions

based on such knowledge, whenever it is possible, by

direct experiments, applicable to the matter under investi-

gation. We have not yet recognised the extent to which

experiments in education, as in other branches of know-
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lioiiK liiivr lii'i'ii inmlr, ninlnly 111 |iilvnli' schools, wlilc li

ic'c'i-ivic, liowi'vc'i-, s|iiM'liil siilivcnllons Iroin llic Slnlc. \\r

(HllicM (roiii Ihr siiiiic' Kcpoii (hill line Sliilc. rc^jiiicls Ihc-

inonov as well cai iircl "
il Ihc school oc caslonallv oiIkImuK's

new ini'llioils lioni wliiili llic schools can ilciivc picilil."

I vcnlinc lo IhInU llial cxpci iiiiciiUil schools nii^hl willi

iiclvanlii|{i< l>c< oi'){anisc(l iinilct llic clii'cclinn of sonic of our
lai|.<ci' Icii'iil iiiilhorillcs. I'lic ihilchi'il ivoiilil c'ciiiiinlv nol

snirci l.y hclnn made the snhjccls of snrh cspci iinrnls.

Ihc- iiili'lliHcnt Iciichlnj; which Ihcv woiilil receive feci li

Is onlv Ihc inosi ciipiilile leac hers Who shonlil he Iriislecl

Willi siu'li cNperiiuenls wonlil more Ihan eonipcnsjili. lor

aiiv cliininiilion in Ihe anionnl ol Unowlecl^e which llie

chllihcn ini^lll iirc|iiire, and indeed such experlniental
Nc'hiiols nn)<lil he mndiiili'd inidei conclllions which wcjuld

en!<in'e siiniul inslrin lion. M.inv improved mellioils of

leachlnii nre (•oiisliinlly ndvocalcd, hiil fail lo lie iiclopled

liecaiise there Is no opporliinilv cd K'^in^ litem a lair (rial.

.\s 11 (general rule il is onlv hy ihe eltort ol private in-

dlvidiinls or iissoi iiillons lluil chiinKeii In svslcni nic
idVeeleil, iiiul lenrhers lire enahled lo esiiipe from the old

(I'ooves on lo new lines of ediicallonal lhou(;hl and pnic

-

lice. It is not (lilViciilt to refer lo many snccessfiil <-xpeii-

menls. 'I'he |.<eneriil Inlrodnclion into our schocds of

manual traiiiini^ was Ihc diiccl ii. stilt ol c\|ierimiMils carc-
fitllv iuriin^ed and conihnlcd hv a |oinl ( 'ininiillii-e id

Ihe Cilv (hiilds and Ihc late I .undoii ' Sc hoed Hoard. Hs
pcrimc-nls in lhi> mclliods cd lc>achinn riiysical Science,
('llemislry. and (ieojiiclry have hcen Irii'd, willi resnils

that have Ic-il to ihaiiKes which have rcvohitionisecl the
teachinti of those sidijects, Ihe iiKe at which (lie slmly
(if l.alin sliovild hi commenced with a view to the (general

edncalion of Ihe scholar Iuin hcen the Milijecl of frec|iienl

trial. I would like to si-e such experiinenis more syslem-
aticall\ or)^anised, and I am cpiite cerlaiii lliat Ihc cnrri-
ciiliim of oar rural and of our iirlian schools would soon
undergo vcmv idiisidcMidile chanijes, if Ihe sii^jjieslions of
compelcnl iiiilhorlties could receive ii fair trial under con-
ditions thai would leave no inaniicr of doiilil as to ihe
character of the results.

It would seem, therefore', that if oui kuoulcdKc "I II"-

fads and principles of education is nol \ci miMmicuiIv
ortJanised to eiiahli- iis to determine ii /ii-iari Ihe i-llfe. I on
individual or national character of any sii|4^esii.cl diani^es,
education is a siihjed thai niav he s'tiidii'd and improved
li\ Ihe a|.plic'alicin to it of scicMilillc nwtliod, hy ncc'unile
ciliM Tv.iiioii of what is ('oinj' on around us, and hy experi-
loiMits ihou^htfully condiided. This is the. jiisiilicalion of
Ihe inclusion cd' Ihc sidijc'd anions those Ihal occupy Ihe
.itlenlion of a separale sc'clion of this Association.

' Our
.liiii here should he lo apply to educational prohlems Ihe
well-known canons of scientilic iiu|uiry

; and, seeinjc that
the conditions under which alone any invcslination can
he concluded are in Ihcmsidves holh nunieroiis unci coiu-
plicalcd, il is essential that we should endeavour lo
lihcrate, as far as possilile, the discussion cd' the sulijed
from all pcditical considerations. Such invcsliHations are
necessarily dilVicult. We have to dcti-rmine holh sljilically
and dynamically the physical, mental, and moral condilion
of the child In relation' to his activities and surroiindiiiKs.
and wo have further to discover how hr is inlUienccd hv
them, how he can alTcd Ihem, and Ihe character of the
trninin>; which will hesi ,.nalile him to utilise his experi-
ences, and to add som.ihin^; In ihc Unowlc'dr;e of lo-dai
for future service.

Notwilhstandini' tin. imdcuhlcd prof^rcss wlddi u.- U.nr
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m.idc, il .iimiol he d.'niecl llial ill this ccainlry there slill

exists a lar){e anioiml ol eihicalional iinrcsl, of dissalislai''

lion ttdlli Ihi' resnils id om idlorts during the last thirty

yearn, 'I'IiIn is pailh due to ihe fact lliiil there is murh
loose thinUIn^ anil iininlornied expression ol opInliiM on
educalional (picslioic.. No one knows an llllle as not lo

hclieve that his own opinion Is worth as niiicli as anolhrr's
on mailers nd.iiin^ 10 the education of the people. In
Ihls way stalemenls, the value of which has not been
li'sled, iiasn ciiirenl as iiNCerlained knowleil){e, and wry
ollen Ill-considered leolslatlon lidlows. In litis cuiinlry,

too, Ihe dIDiculli ol lireal(lii){ away Iroiii ancient muiles
cd Ihoiiuhl is ,1 ^iiMl drawhack lo educational pruureim.
Sii);nesllons lor iiiodciale ihail(^e«, wdiii h have heen most
carefully considcicd, are deferred and decried II Ihey de-

part , lo any ure.il exieiil, from estaldished custom, and
the olijection lo 1 han|je very often rests on no historiiiil

foundation. Occasionally, loo, llie chiin){e propimad l>

itself only a reversion lo a previous praclice, which wn«
rudely hroUen h\ tliou)jhtlesN and unscientllic relomifrk.
The opposition whidi was so l<in)< raised to Ihe estahllsh-

iiienl of loi.il iiniversilles win* lart<ely due lo want ol

knowledfjc on Ihc sidijecl
; and cerliiinly Ihe creation, some

seventy years nun, of a leaihln^J I'niversily in London was
actually hindered lhroii){li a mere prejudice, which hroadei

views as lo the real purposes id Universily teaching and
liiller informalioii on llic ciiiirse of Univemlty develop
iiieni would have removed.

There never was a time perhaps when It was mine
necessary than now Ihal education should bn rcfjarded

ilispasslonalidy, apart from political Idas, as n matter of

vital Interest to the people- as a wdiole. I'.ducallon nowa-
days is a ipicslion which alTecIs not only the lile of a

few (irivllened, selected persons, hut cd the entire hody id

citizens. The pro^jress tlial has hcen iiiade clurinK llie lasi

few veins in nalionallsln^J our education has heen very

rapid. Il may he that It has I n too rapid, that siilVu'lenl

Ihoii^lht has nol li 1 ^iveii lo llie altered social and
Indiisliial condilioiiM wdiich have to he considered. We
have wilnesscd a slronn desire and a successful effort lo

multiply Secondary and 'rechnical Schools and to iinen

more widcdy the portals of our I'nivcrsilies. The object

of Ihe desire is nood in itsidf. .As lhi> people ^jrow in

ktiowded^|c. the- demand for hijjher education will increase
;

hut the serious cpiestion lo he considered is whether thi-

kind of ecfiicalion which was supplied in schools, fouiuled

cifnturles a(.;ii lo meet rei|uireiiieiils very dilTerenl from
our own, is i'i|iially well adapted to the cciiidilions which
have arisen in a stale of siiclely haviii|4 idlier needs and
new ideals. \'cry rinhlly our stndeiils in training for the

profession of teachers are expected to study the writinfis

of l.ocUe, Koiisscaii, Milton, Montaigne, and others; hut

iniinv are apt to overlook the fact that these writers had
in view a dirfereni kind of education frian that In which
iiiodern leachers are en^;ii>;eil, and llial tlicdr suKHesticais.

excellent as many of Ihem are, were mainly applicahle to

Ihe instriidlon to he ^Ivcn hy a tiiloi In his private pupil.

and had lilllr Iiieiice lo the leachin){ of the

cdiildren ol iln- piMipl. in .,, hools expressly ornanlsed lor

Ihe educ.ili.iii nl ilii iii.ioi . Only recently have we come
to realise lli.il .1 demiicialic system of education, a syiileiii

intended lo provide an inlidlediial and moral training' foi

all cili/ens ol llii. Slale, and so ol^;allised that, apart from
any consideration ol social position 01 pecuniary nieanii, it

alTords facilities for Ifie full devidopment cd capacity and
skill wherevci llicy may occur, iiiusi he i-sseiiliidh

dil'ferenl In its alms and methods Irom that under which
iiianv of Us now livinji have heen trained, Il has also

heen' hroiiuhl home to us ihal the marvidlous chlln^;es in

our environnicnl. in the conditions under which we live

and work, whcilin in ihe Held, the laclorv, or Ihe olVicc-,

have necessilMlicI 1 niicspniidinn changes in Ihe education

lo he provided as a prc-paialion hir the si-vi-ial dilTerenl

pmsuils in which Ihe people jjenc'ially are occupied. Vcl

.

nolwilhslaiidinn llusi. jjrcal forces wdiich have liroken in

upon and disluihcd our former ideals, forces the slrennih

and lar-ieai liin(4 cITects of wdiich we readily admit, we
slill hesiiale lo face- the newly arisen circiimstanres and
h> adapl our educalional work' to lis vastiv extended arci

of opcr.ilion .Old In llie allcred loiidiliniis .md rec|iiin
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When I say wc hebitate to face the existing circum-
i

itances I do not with to he niisundirrsiooi]. As a fact,

chanfjfts aro continually being discussed, and arc from
time to time introducrd Into our schools. But fiU'.h modifi-

cations of our existing methods are generally istjlaled and
delaihed, and have litll<; reference to the more compre-
hensive measures of reform which arc now needed to bring

our teaching into clowrr relation with the changed con-

ditions of existence con^'quent on the alterations that have
taken [jiace in our social life and surroundings.

Four years ago, it will be remembered, a committee of

this section was appointed to consider and to report upon
the " Courses of Experimental, Observational, and Prac-

tical Studies most suitable for Klemcntary Sihools.

"

That committee, of which I had the honour to be chair- i

man, presented a report to this section at the meeting
of the Association held last year at Vork. The general

conclusion at which they arrived was that " the intel-

lectual and moral training, and indeed to some extent

the physical training, of boys and girls between the ages
of seven and fourteen would be greatly improved if active

and constructive work on the part of the children were
largely substituted for ordinary class teaching, and if much
of the present instru' tion were made to arise incidentally

out of, and to be centred around, such work." It is too

early, perhaps, to expe' t that the suggestions made in that

report should have borne fruit, but I refer to it because
it illustrates the difference between the spasmodic reforms
which from time to time are adopted, under pressure from
bodies of well-meaning r'^presentatives of special interests,

and the well-considered changes recommended by a com-
mittee of men and women of educational experience who
have carefully tested the conclusions at which they have
arrived.

There can be no doubt that, as regards our elementary
education, there is very general dissatisfaction with its

results, since it was first nationalised thirty-seven years

ago. Our merchants and manufacturers and employers of

labour, our teachers in secondary and technical schools all

join in the chorus of complaint. They tell us that the

children have gained very little us'rful knowledge and still

less power of applying it. There is enough in this general

expression of discontent to give us pause and to make u*

seek for a rational explanation of our comparative failure.

Tile inadequacy of the faults attained to the money and
effort that have been expended is in no way due to any
want of zeal or ability on the part of the teachers, or of

energy on the part of si hool boards or local authorities.

They have all discharged the duties which were imfjosed

upon them. It is due rather to the fact that the problem
has been imperfectly understood, that our controlling

authorities have had only a vague and indistinct idea of

the aim and end of the important work which they were
charged to administer. If we look back upon the history

of elementary education in this country since 1870, we
cannot fail to realise how much its progress has been
retard'-d by errors of administration due very largely to

the want of scientific method in its direction. It is

painful to reflect, for instance, on the waste of time and
effort, and on the false impressions produced as to the

real aim and end of education, owing to the system of

payment on results, whifh dominated for so many years

a large part of our educational system. We must re-

member that it is only within the last few decades that

education has been brought within reach of all cL^ss^s of

the population. Previously it was for the few ; for those-

who could pay high f'-es ; for those who were training for

professional life, wheth'-r for the Church, the Army, the
Navy. Law, or Mr-dicine, or for the highcrr duties of

citizen life. This had been the case for centuries, not

only in this country, but in nearly all parts of the civilised

world. If we read the history of education in ancient
Gritrc, or Rome, or m<'<iixva\ Europe, we shall v-e that

popular education, as now understood, was unknown. All

that was written about education applied to the few who
got it, and not to the great mass of the people engaged
in pursuits altogether apart from those in which the
privileged classes were employed. Trade and manual
work were despised, and were considered degrading and
unworthy of the dignity of a gentleman. I need scarcely

«ay that these social ideas are no longer held. TTie fabric

of society is changed, ami we have to ask ourwives
whether the methods of education have been similarly

changed, whether they have been wis<;ly and carefully

adapted to Ihi; new order of things. What is it that hat
really happened? Is it not true that we have annexed
the mcthJods and subjects of teaching which had been
employed during many centuries in the training of the lew

and applied them to the education of the pcjple as a

whole—to those who arc engaged in the very 'allingi

which were more or less contemn'wi ? Surely it is so,

and the results are all too manifest. We have applied

the principles and methods of the secondary education of

the .Middle Ages to our new wants, to the training of the

people for other duties than those to which such education

was considered applicable, and it is only within the last

few years that we have begun to see the error of our

ways. In the rcfiort of your committee, to which 1 have
referred, it is (K^inled out that the problem of primary

education has been complicate) by the introduction of the

methods which for many years prevailed in secondary

schools, and at a meeting of the .National l'.ducalion

Association, held only a few weeks since, it was truly

said :
" In this country secondary education preceded

primary by several centuries, and so the nation now finds

itself with the aristocratic cart attempting to draw the

democratic horse."
Mt it not be supposed that in the days not so far

distant, yet stretching back into the remote past, the

people as a whole were uneducated. This was not so.

Hut we have to widen the meaning of education to in' hide

the special training which the p<:ople then received— an
education that was acquired without even the use of

books. It cannot for one moment be said that the

artisans, the mechanics, the farm hands, male and female,

were wholly uneducated in those far-off days. In one
sense possibly they were. Very few of them could read

or write. But from earliest childhc^od they had received

a kind of training the want of which their descendants

have sadly felt in the cloistered seclusion of the modern
elementary who'll. They were brought face to face with

Nature, They learned the practical lessons of exp<;rience

;

and as they grew up their trade apprenticeship was an
education which we have been trying vainly to reproduce.

They gained some knowledge of the arts and sciences,

as then understood, underlying their work. Their contact

with their surroundings made them thoughtful and re-

sourceful, for Nature is the most exacting and mercil';»«

of teachers. The difficulties they had to overcome <:om-

pelM them to think, and of all occupations none is tnore

difficult. Thev were constantly putting forth energy,

adapting means to ends, and engaging in practical re-

search. In the field, in the v/orkshop, and in their own
homes lx>ys and girls acquiied knowl»-dce by (>ersonal

experience. Their outlook was broad. They learned by
doing. It is true that nearly all thoir occupations were

manual, but Emerson has told us, " Manual training if

the study of the external world."
Compare for a moment this training with that provided

in a public elementary school, and you cannot be sur-

prised to find that our artificial teaching has failed in

its results, that our young pey>ple have gained very little

practical knowledge, and that what they have gained th'-y

are unable to apply ; that they lack initiative and Uto

often the ability to use books for their own guidance, or

the desire to read for self-improvement. We seem to

have erred in neglecting to utilise pr.actical pursuits as

the basis of education, and in failing to build ij(K/n them
and to evolve from them the mental discipline and know-
ledge that would have proved valuable to the »tiild in any

subsequent occupation or as a basis for future attainments.

We fiave made the mistake of arresting, by means of an

artificial literary training, the spontaneous development

of activity, which begins in earliest infancy and con-

tinues to strengthen as the child is l>rought into ever

closer contact with his natural surroundings. We have

prc/vided an 'education for our V/vs which might have be*-n

suitable U/r clerks; and, what is worse, we have gone

some way, although we have happily cried a halt, »o

make our girls into " ladies," and we have run some risk

of failing to produce women.
If we are to correct the errors into which we have
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drifted, if \vc .nr- U) avert the consequences that must
overtalie us through having equipped our children for their

life-struggle with implements unfitted for their use, we
must consider afresh the fundamental ideas on which a
system of elementary education should be based. Instead
of excluding the child from contact with the outer world
we must bring him into close relationship with his

surroundings. It was given to man to have dominion
over all other created things, but he must first know
them. It is in early years that such knowledge is most
rapidly acquired, and it is in gaining it that the child's

intellectual activities are most surely quickened.
It is unfortunate that we failed to realise this great

function of Elementary Education when we first essayed
to construct for ourselves a national system. The three
R's, and much more than that, are essential and in-

cidental parts of Elementary Education. But what is

needed is a Leitmotif—a fundamental idea underlying all

our efforts and dominating all our practice, and I venture
to think that that idea is found in basing our primary
education on practical pursuits, on the knowledge gained
from actual things, whether in the Field, the Workshop,
ur the Home.

Instead of fetching our ideas as to the training to be
given in the people's schools from that provided in our
old grammar schools, we should look to the occupations
in which the great mass of the population of all countries
are necessarily engaged, and endeavour to construct
thereon a sj'steni with all such additions and improve-
ments as may be needed to adapt it to the varied require-
ments of modern life. By this process—one of simple
evolution adjusted to everyday needs—a national system
of education might be built up fitted for the nation as a
whole—a system founded on ideas very different from
those which, through many centuries, have governed the
teaching in our schools. In the practical pursuits con-
nected with the Field, the Workshop, and the Home, and
in the elementary teaching of science and letters incidental
thereto, we might lay the foundation of a rational system
of primary education.
These three objects—the Field, the Workshop, and the

Home—should be the pivots on which the scheme of in-
struction should be fixed, the central thoughts determining
the character of the teaching to be given in rural and
urban schools for boys and girls. It was Herbart who
insisted on the importance of creating a sort of centre
around which school studies should be grouped with a
view to giving unity and interest to the subjects of in-
struction. I have elsewhere shown how a complete system
of primary education may be evolved from the practical
lessons to be learned in connection with out-door pursuits,
with workshop exercises and with the domestic arts, and
how, by means of such lessons, the child's interest may
be excited and maintained in the ordinary subjects of
school instruction, in English, arithmetic, elementary
science, and drawing. In the proposals I am now
advocating I am not suggesting any narrow or restricted
curriculum. On the contrary, I believe that, by widening
the child's outlook, by closely associating school work
with familiar objects, you will accelerate his mental
development and quicken his power of acquiring know-
ledge. I would strongly urge, however, that the child
should receive less formal teaching, that opportunities for
.self-instruction, through out-door pursuits, or manual
exercises, or the free use of books, should be increased,
so that as far as possible the teacher .should keep in vie\v
the process by which in infancy and in early life the
child's intelligence is so rapidly and marvellously stimu-
lated. Already we have discovered that our unscientific
attitude towards primary education has caused us to over-
look the essential difference between the requirements of
country and of town life, and the training proper to boys
and girls. Our mechanical methods of instruction, as laid
down in codes, make for uniformity rather than diversity,
and we are only now endeavouring^ by piecemeal change's!
In brmg our teaching somewhat more' closely into relation
with existmg needs. But the inherent defect' of our system
IS that we have started at the wrong end, and, instead
of evolving our teaching from the things with which the
child IS _alre,ndy familiar, and in which he is likely to find
his life s work, we have taken him away from those

surroundings and placed him in strange and artificial con-
ditions, in which his education seems to have no necessary
connection with the realities of life.

The problem of primary education is to teach by prac-
tical methods the elements of letters and of science, the
art of accurate expression, the ability to think and to

control the will ; and the ordinary school lessons should
be such as lead to the clear apprehension of the processes

that bring the child into intimate relation with the world
in which he moves. During the last few years the import-

ance of such teaching has dimly dawned upon our educa-
tional authorities, but, instead of being regarded as

essential, it has been treated as a sort of extra to be
added to a literary curriculum, already overcrowded.
What is known as manual training is to some extent

encouraged in our schools, but it forms no part of the
child's continuous education. It is still hampered with
conditions inconsistent with its proper place in the curri-

culum, and is uncoordinated with other subjects of in-

struction. Moreover, no connecting link has yet been
forged between the teaching of the Kindergarten and work-
shop practice in the school. We speak of lessons in

manual training as something apart from the school in-

struction, as something outside the school course, on the

teaching of which special grants arc paid. Twenty or

thirty years ago people used to tal'.c about " teaching

technical education," and from this unscientific way of

treating the close connection that should exist between
hand-work and brain-work our authorities have not yet
freed themselves.

It is true we have long since passed that stage when
it was thought that the object of instruction in the use
of tools was to make carpenters or joiners; but, judging
from a report recently issued by the Board of Education,
it would seem that it is still thought that the object of

cookery lessons to children of twelve to fourteen years of

age is the training of professional cooks. Until the

Board's inspectors can be brought to realise that the aim
and purpose of practical instruction in primary schools,

whether in cookery or in other subjects, is to train the

intelligence through familiar occupations, to show how-

scientific method may be usefully applied in ordinary
pursuits, and how valuable manipulative skill may thus be
incidentally acquired, it does not seem to me that they

themselves have learned the most elementary principles

of their own profession. An anonymous teacher, writing
some weeks since in the Morning Post, said :

" The
cookery class can be made an invaluable mental and moral
training ground for the pupils, the most stimulating part

of primary education. It teaches unforgettable lessons of

cleanliness and order, of quickness and deftness of move-
ments. The use of the weights and scales demands
accuracy and carefulness, and the raw materials punish
slovenliness or want of attention with a thoroughness
which the most severe of schoolmasters might hesitate

to use. Practical lessons in chemistry should form an
important feature of each class. . . . The action of heat

and moisture on grains of rice provides an interesting

lesson on the bursting of starch cells, and the children's

imagination is awakened by watching the hard isolated

atoms floating in milk change slowly to the creamy soft-

ness of a properly made rice pudding. The miraculous

change in the oily white of egg when it is beaten into a
mountain of snowy whiteness gives thimi interest in the
action of air and its use in cookery."
Can the teaching of grammar or the analysis of sentences

provide lessons of equal value in quickening the intelli-

gence of young children?

I must add one word before passing from this suggestive

illustration of the value of scientific method in the treat-

ment of educational quest'ons. We live in a democratic
age, and any proposed reform in the teaching of our
primary schools must be tested by the reouirement that

the revised curriculum shall be such as will provide not

only the most suitable preparatory training for the occupa-

tions in which four-fifths of the children will be sub-

sequently engaged, but will, at the same time, enable

them or some of them to pass without any breach of

continuity from the primary to the secondary school.

There must be no class distinctions separating the public

elementary from the State-aided secondary school. The-
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August 22, 1907] NATURE 439

reform I have suggested is unaffected by such criticism.

The practical training I have advocated, vifhether founded

on object-lessons furnished by the Field, the Workshop,
ur the Home, would prove the most suitable for develop-

ing the child's intelligence and aptitudes and for enabling

him to derive the utmost advantage from attendance at

any one of the different types of secondary schools best

fitted for his ascertained abilities and knowledge. The
bent of the child's intellect would be fully determined

before the age when the earliest specialisation would be

desirable. No scheme of instruction for primary schools

ran be regarded as satisfactory which is not so arranged
that, whilst providing the most suitable teaching for

children who perforce must enter some wage-earning
pursuit at the age of fourteen, or at the close of their

rlementary school course, shall at the same time afford

a sound and satisfactory basis on which secondary and
higher education may be built. And I hold the opinion,

in which I am sure all teachers will concur, that a scheme
of primary education pervaded by the spirit of the Kinder-
garten which, by practical exercises, encourages observ-

ation and develops the reasoning faculties, and creates in

the pupil an understanding of the use of books, would
form a fitting foundation for either a literary or a scientific

training in a secondary school.

I have purposely chosen to illustrate the main subject

of this address by reference to defects in our primary
instruction, because the success of our entire system of

education will be found, year by year, to depend more
and more upon the results of the training given in our
public elementary schools. We have scarcely yet begun
to realise the social and political effects of the momentous
changes in our national life, consequent on the first steps

which were taken less than forty years ago to provide full

facilities under State control and local management for

the education of the people.

.^t present all sorts of ideas are afloat which have to

be carefully and scientifically considered. The working
classes have to be further and somewhat differently

educated, in order that they may better understand their

own wants and how they are to be satisfied. We have
placed vast powers in the hands of local bodies, popularly
elected, powers not only of administration, for which they
are well adapted, but powers of determining to a very great
extent, by the free use of the rates, the kind of instruc-

tion to be given in our schools, and the qualifications of

the teachers to impait it. Moreover, these local bodies
have shown, in many instances, a distrust of expert advice
and a desire to act independentlv as elected representatives
of the people, which cannot fail for some time at least to

lead to waste of effort and of means. It was said years
ago, when the centre of our political forces received a
marked displacement, that we inust educate our masters.
Our masters now, both in politics and education, are the
people, and it is only, I believe, by improving their educa-
tion that we can enable them to understand the essential

difficulties of the problems which they are expected to

solve, and can induce them to rely, to a greater extent
than they do at present, on the results of the aoplication
to such problems of scientific method, founded on the fullest

information obtainable from historical and contemporary
sources.

I might have illustrated my subject by reference to the
acknowledged chaotic condition of our secondary education.
In the report of the Board of Education published in

December List we read :
" While the development of

secondarv education is the most important question of the
present day, and is the pivot of the whole education as it

.'iffects the efficiency, intelligence, and well-being of the
nation, yet its present position may be described as
' chaos.'" The " chaos " by which the present position of
our secondary education is here described is intimately
connected with the questions relating to primary educa-
tion, which I have been engaged in considering. If we
construct a system of primary education which serves
ec;ually for children of all classes, apart from social con-
ditions—a system educationally sound, both as a prepar-
ation for immediate wage-earning pursuits and for more
advanced and soinewhat more specialised training in a

secondarv school—many of the difficulties which confront
the Board of Education, and which are largely of an
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administrative order, would disappear. The difficulties are

in part dependent on the question of curriculum, to the

discussion of which a day will be devoted during the

present meeting.
University education in this country, and indeed in other

countries, has also suffered much from the hands of the

unscientific reformer. In Germany, owing to many causes,

the higher education has made considerable advances

during the past century ; but, even in that country, a more
critical study of the development of University education

and a truer recognition of the twofold function of a

University might have prevented the early separation in

distinct institutions and under separate regulations of the

higher technical from University instruction. Only within

recent years has France retraced her steps and returned

to the University ideal of seven centuries ago. But

perhaps the climax of unscientific thinking was reached

in the scheme, happily abandoned, of founding a new
University in Dublin on the lines suggested by Mr. Bryce

in his now famous speech of January last.

Our conception of the functions of a University has

undergone many violent changes. Between the ideal of

the University of London prior to its reorganisation and

that of a mediaeval University, in which students were

never plucked, obtaining their degrees whether they did

their work well or badly, there have been many variations ;

but I think it may be said that, recently at any rate, we
have come to realise the fact that our Universities, to

fulfil their great purpose, must be schools for the prepar-

ation of students for the discharge of the higher duties

of citizenship and professional life, and Institutions for the

.prosecution of research, with a view to the promotion of

learning in all its branches, and that examinations for

degrees, necessary, as they undoubtedly are, as tests of

the extent of a student's acquired knowledge, must be

regarded as subordinate to these two great functions.

I will not detain vou longer. I have endeavoured to

show under what limitations education may lay claim to

be included among the sciences, and how a knowledge of

the history of education and the application of the methods
of scientific inquiry may help in enabling us to solve many
of the intricate and complicated questions which are

involved in the establishment on a firm foundation of a

national system of education. I have taken my illustra-

tions mainly from the reform of elementary, or, as I prefer

to call it, primary education, and I have sought to indicate

some of the errors into which we may fall when we fail

to apply to the consideration of the problem the same
principles of inductive inquiry as arc employed in all

investigations for the attainment of Truth.

I believe that this Section of the British Association

has the opportunity of rendering a great service to the

State. Numerous educational societies exist, in which
questions of importance are discussed, and all, perhaps,

do useful work. But none is so detached from separate

and special interests ; none stands so essentially apart

from all political considerations ; none is so competent to

discuss educational problems from the purely scientific

standpoint as are the members of this Association. If, in

the remarks I have offered, somewhat hastily prepared

under the pressure of many different kinds of work, I have
contributed anything to the solution of a problem the

difficulty and national importance of which all will admit,

I shall feel that I have not been altogether unworthy of

the honour of occupying this Chair.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Liverpool.—Mr. Percy E. Newbury has been appointed'

professor of Egyptology in the University.

London.—University College :—With the assistance of

the Chadwick trustees, arrangements have been cotnpleted

to hold a new course on school hygiene, including lectures,

demonstrations, and practical work, beginning on

October i6. The course will be given by Prof. Henry
Kenwood and Dr. H. Meredith Richards. It is designed

to meet the requirements of school teachers, school

lecturers, and those qualifying to become school inspectors

and school medical officers. A certificate of proficiency

will be granted to those who qualify themselves.
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A programme of the courses of study in the departments

of pure and applied mathematics and astronomy of Uni-

versity College, London, has just been issued. In it are

to be'found full particulars as to the courses in the depart-

ments for students preparing for honours in the subjects

above referred to, also of the facilities for research in the

college. The programme may be obtained on application

to the secretary of the college.

Oxford.—Owing to the great increase in the number of

students at Ruskin College, the stafT is being increased.

Prof. Lees Smith has retired from the position of vice-

principal, and has been elected director of studies and
chairman of the e.xecutive committee. He will for the

present combine this with his duties in the newly created

•chair of economics and public administration at University

College, Bristol, and with his work at the London School
of Economics. Mr. Charles S. Buxton, of Balliol College,

has been appointed vice-principal. Mr. H. S. Furniss,

of Hertford College, has been appointed lecturer in

economics. The plans for the new building are now under
•consideration. The building will be erected on the site

of the temporary buildings adjoining Worcester College,

and will accommodate loo students. For this purpose the

<:ollege will require about 20,oooi.

A FURTHER 20ooi. has been given by Sir Donald Currie
towards the equipment fund of Queen's College, Belfast,

bringing up his contributions to the sum of 22,oooZ.

The calendar of the Merchant Venturers' Technical
College, Bristol, has just been issued, and gives particulars

of the courses of instruction at the institution and much
other information. Although the main building of the
college was partially destroyed by fire, the work of the
Institution has not been crippled, owing to the Bristol

Education Committee having placed at the disposal of the
governors large buildings planned to accommodate more
than 1000 pupils. These buildings, temporarily known as
the Castle Branch of the Merchant Venturers' Technical
College, Castle Green, have been fitted with the necessary
lecture theatres, laboratories, and workshops.

An amendment to the Education .Administrative Pro-
visions Bill, recommending that power should be given to

local authorities to make periodic anthropometric records
of children which would afford definite information as to
the physical condition and development of the children,
was moved last week in the House of Commons by Sir
Philip Magnus, who referred to the resolution upoii the
subject adopted at the joint meeting of the -Anthropo-
logical and Educational Sections of the British Association,
-and the report upon such measurements conducted by the
Glasgow School Board, which has just been issued by
the Scotch Education Department ; but upon the President
of the Board of Education saying that clause 13 of the
Bill as it stands gives the necessary powers the amend-
ment was not carried. It is well, perhaps, to emphasise
the fact that local authorities possess under the new Act
the necessary powers to institute a system of scientific

measurements.

SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, August 12.—M. Bouquet <le la

Grye in the chair.—Integral curves of differential equa-
tions : Georges Remoundos.—The accidents arising
during the manipulation of compressed o-\ygen, and on
an arrangement permitting of their avoidance : Georges
Claude. The ordinary forms of regulator for reducing
the pressure contain a piece of ebonite, and this is liable
to catch fire and even to inflame the steel cylinder. The
author describes a simple modification of the regulator bv
which any local elevation of temperature in the neighbour-
hood of the ebonite is avoided.

—

A dynamo designed for
wireless telegraphy : P. Vjllard. This dynamo has been
designed so that the voltage curve is analogous to that
of a Ruhmkorff coil, and, in addition, allows the time
interval between the successive sparks to be regulated
mechanically. The nature of the voltage curve produced
1ias been studied by means of the oscillograph, curves
/mm which are reproduced in the paper. Experiments
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have been made with this instrument both in the labor-

atory and in the field, and for equal motive power the
results are much superior to those obtained with a coil.

The dynamo is also useful for the production of X-rays.
—The maximum of phosphorescence : J. de Kowalski
and C. Gamier. A discussion of some recent results on
the same subject by L. Bruninghaus.—The cause of the

beating of the heart: II. Kronecker. Serum from the
blood of a calf was subjected to diffusion in a current
of flowing water so that the amount of sodium chloride

was reduced to o-6 per cent. This fluid was used to re-

place the blood in the cardiac cavities of the frog, toad,

and tortoise, and it was found possible to suppress com-
pletely the beats of the heart for one hour. Any
stimulus applied during this period of arrest caused either

a strong pulsation or a group of pulsations. The effects

of other solutions are also recorded. The conclusion is

drawn from these experiments that the heart does not
beat automatically, but requires stimulants of a chemical
nature to act on the nervous plexus of the heart.—^The

reaction of tuberculin in leprosy (subcutaneous, dermic,

and conjunctival inoculations) : Charles Nicolle.—Observ-
ations on the Eocene and Oligocene in Hampshire : Jean
Boussac.—The results of observations of the intensity of

gravity at the island of Booth-Wandel, Grahamsland. by
the .Antarctic expedition of Dr. J. Charcot : M. Matha.
An account is given of the experimental inethod used and
the accuracy attained. The value of g found, 982'439, is

higher than the value calculated from the formula of

Defforges, ;?=q7S-io6 (i —0.005243 sin^ A), by o-ii6 cm.
This difference is in full accord with the results of Foster
in the same regions.—The paroxysms of Stromboli : .\.

Ricco.
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THE CONSTITUENTS OF THE EUROPEAN
FAUNA.

European Animals: their Geological History and

Geographical Distribution. By R. F. Scharff.

Pp. 14 + 258; illustrated. (London: .\rchlbald

Constable and Co.. Ltd., 1907.) Price 7s. 6d. net.

CHOOSING a suitable and e.xpressive title is not

unfrequently one of the most difficult tasks (next

to writing- a preface) in preparing a work relating to

natural history, and in this particular instance we
venture to think that the author has not done himself

anything like justice in the one he has selected.

" Animals " in popular estimation are still regarded

(and to a certain e.xtent we think justly so) as form-

ing only one section of the animal kingdom ; while,

altogether apart from this, the title, " European

Animals," which alone appears on the cover, sug-

gests a work of a nature totally different from the

one before us. At any rate, such was the impression

in our own case, and we expected to find something

in the shape of a text-book of at least the mammalian
section of the European fauna. When the full title

is read the situation is of course changed, although

even then there seems something lacking. .\s a

matter of fact, the volume, which is based on a

course of (we believe much appreciated) lectures de-

livered at South Kensington, may be regarded as a

sequel to and amplification of the author's previous

work on the " History of the European Fauna."
After an introductory chapter, in which general

matters affecting zoological distribution and the

value of land mammals and molluscs as a basis for

zoological geography are discussed, the author, as

perhaps in duty bound, commences with Ireland,

directing special attention to and attempting to

account for the absence in that island of manv types

common in Great Britain. Scotland, England, and
Wales form the subject of the next two chapters,

after which the Spanish peninsula, the Alps, eastern

Europe and the Caucasus, the western plain of

Europe, and, finally, the east and west Mediterranean
provinces are discussed in turn. Having expressed

his belief in the supreme value of mammals and land-

snails to the student of distribution, the author,

as might be e.xpected, takes these groups as

his text, using other sections of the animal kingdom
as collateral evidence whenever occasion mav require.

A special feature is formed by a series of maps of

the geographical distribution of a number of mam-
mals and land-molluscs, these being illustrated by
insets displaying a portrait either of the animal
itself or of its shell. .Assuming these maps to be
trustworthy (and such of them as we have examined
appear to be so), they have a very considerable value,

for few things are more difficult than to obtain accu-

rate information in such matters.

The mention of the insets in these maps naturally

leads to a few words with regard to the illustrations

generally. Where photographs of shells, like the one
of Clausilla on p. 95, have been reproduced, nothing
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can be better than the result. With regard to most

of the other illustrations, we regret, however, that we
are unable to .congratulate the author. They start

with the disadvantage that they are taken from

stuffed specimens—a style of illustration which does

not appeal to our taste, .\dded to this is the circum-

stance that they have been largely " faked " by the

addition of false backgrounds. The least unsatisfac-

tory is the frontispiece, representing a group of blue

hares and grouse in the Dublin Museum, but even

this is blurred and indistinct; while the group of

badgers on p. 24, taken from a case in the British

Museum, with an added background, is hopelessly

bad. \\'orst of all is the portrait in the inset to the

map on p. 78 of an apparently enraged hippopotamus

careering on a mountain-top !

Lack of space prevents detailed reference to the

views of the author as to the factors which have com-

bined to form the modern fauna of Europe ; but this

is a matter of less moment since most of these arc

familiar through his previous work. An especially

interesting chapter is the one dealing with the

Caucasus and east Europe, in which the view of a

former connection between the polar ocean and the

.\ralo-Caspian svstem is stoutly maintained ; much
importance in this respect being attached to the crus-

taceans of the genus Pontoporeia, which are common
to the Caspian and the Arctic Ocean. The distinct-

ness of the fauna of the Caucasus from that of south

Russia generally (due, it is supposed, to a connec-

tion between the Caspian and Black seas) and its

affinity to that of Asia Minor is another feature on

which special stress is laid.

In conclusion, we may endorse the opinion of

Sir E. Ray Lankester, that the lectures (whether or

no we accept all the views therein expressed)

on which this volume is founded contain so much
valuable information that their publication was prac-

tically a dutv owed by their author to the scientific

world. The volume should bo in the library of every

naturalist. R. L.

THE GEOGRAPHY OF AUSTRALIA AND
NEW ZEALAND.

Stanfotd's Compendium of Geography and Travel.

(New issue.) .Australia. Vol. i. .Australia and New
Zealand. Second edition, re-written. By Prof. J. W'.

Gregory, F.R.S. Pp. xxiv+657. (London : E.

.Stanford, 1907.) Price 15s.

/^NE of the characteristics of the age of synthesis
^-^ in which we live is a desire on the part of the

people of Great Britain for a better knowledge of the

Britains beyond the seas. Hence spring Imperial con-

ferences and schemes for reciprocal education ; hence,

also, a crop of volumes dealing with the geography,

history, and conditions of the colonies. .Among these

not one has been written with a deeper insight into

the problems which confront a young nation than

Prof. Gregory's work on Australia and New Zealand.

It is too much the custom for writers to judge the

measures of a new country by old-world standards,

and to commend or condemn them according to the

degree of their correspondence. But a moment's
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reflection will disclose the fallacy of such a criterion.

If the problem of colonial administration could be

satisfactorily solved by imitating ancestral patterns,

what is the reason for the frequent failure of

nations which systematically follow this course?

whv should it be thought necessary to utter warnings

against the attempt to import Berlin into Uganda?
and how is the success which attends the experimental

and empirical methods of Great Britain to be ex-

plained?

Readers of Nature are aware that evolution depends

on the power of adaptation to environment, and will

have no difficultv in recognising that the secret of

the British Empire lies in the plasticity which permits

the free play of variation, so as to fit novel functions

to new requirements. A perusal of Prof. Gregory's

book will disclose numerous experiments in social and

industrial legislation which have been made to meet

Australian conditions ; and his appreciation of many
of these departures presents an interesting contrast to

the undiscriminating denunciations of most British

observers. The volume is a compendium of geo-

graphy ; but the geography of to-day is a much wider

subject than the dry-bone catalogues which formerly

stood for that science, and which were so repulsive

to students of the previous generation. Under the

heading of Physical, Economic, and Politica!

Geography, the author has succeeded in presenting a

life-like picture of the countries he describes.

Isolation, according to Prof. Gregory, is the explan-

ation of the physical, biological, and political features

of Australasia. The strange forms of fauna in

Australia are due to its long separation from other

continents. The unique aspect of its vegetation is

similarly due to development in what is happily called

"a biological backwater"; but it is a mistake on

that account to regard the flora as primitive in char-

acter; it is in reality highly specialised, and the

author quotes with approval Spencer Moore's state-

ment that in adaptation of plant life to a dry climate
" the Australian flora is without a parallel the world

over." It is also a common error to regard the Aus-
tralian aborigines as archaic. They are closely allied

to the hill tribes of Southern India; and here, again,

the evidence of specialisation is abundant. The
social system of the aborigines is elaborate, and on

their own plane they have attained a fair degree of

civilisation. Their inental capacity is considerable, and
their disposition is described as " kindly, peaceful, and
amiable." They are possessed of poetical imagin-

ation, and have an intense belief in the immanence of

the spiritual world.

Prof. Gregory regards the prevailing aspect of

-Australian scenery as hopefulness, and this quality is

reflected in the temperament of the inhabitants.

.Mthough Australians are happy in their dispositions,

they are accustomed to make some present sacrifice

of comfort for the sake of the future. This has been

repeatedly shown by the labour party, to whose efforts

advanced temperance legislation is largely due.

Although, as a conservative in British politics, Prof.

Gregory went to Australia with the " bogey " idea

of the Australian Labour Party, he sees much to
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admire in their ideals. His observations on the White
Australia policy show both sympathy and discern-

ment. He remarks that " no nation has yet become
great which left aliens to do its manual labour."

Labour in .Australia, though high-priced, is cheap
because it is so efficient; dividends are paid out of

deep quartz mines producing 2 dvvts. of gold to

the ton, and .Australia holds the record of cheap and
rapid deep-shaft sinking. The arguments for an
.Australian navy are fairly stated, as also are those for

the -Alien Immigration Acts. The chapters on the

exploration and discovery of .Australia are full of

interest, and there is a concise description of Austra-
lian federation. Prof. Gregory's volume will well

repay perusal, and is a welcome addition to descriptive

works on -Australasia. John .A. Cockburn.

A\R CURRENTS AND VENTILATION.
Air Currents and the Laws of Ventilation. By Dr.

W. N. Shaw, F.R.S. Pp. .\ii+94. (Cambridge:
University Press, 1907.) Price 3s. net.

THIS book contains the substance of a course of

lectures delivered by Dr. Shaw at Cambridge in

1903. The author's reputation as a physicist will

naturally lead those who open these pages to expect a

scholarly treatment of the subject, and they will not

be disappointed; and although we are told in the

preface that " this volume is in a sense my last will

and testament on the subject of ventilation," we
venture, after a careful perusal of the book, to ex-

press a hope that Dr. Shaw may find time to extend
so judicious and original a treatment of this difficult

branch of applied science.

Writers on the subject of ventilation are apt either

to deal with individual schemes which have come under

their notice, leaving useful general inferences to be

constructed by the reader, or, armed with mathe-
matics, to plunge in niedias res among all the

factors of the problem in a manner which entirely

obscures the main issue. It is the more satisfactory,

therefore, to find a book free from such shortcomings.

While admitting the many and complex problems

which deserve consideration, the author of this volume

brings us, by a wise process of selection and rejection,

to issues which, while admittedly approximate to

truth, are at the same time most valuable generalisa-

tions, and this with a mathematical restraint which

should considerably increase the field in which the

utility of his work will be felt.

The leading feature of the book is the development

of the subject by the utilisation of an analogy between

pneumatic and electrical flow and resistance, origin-

ated by Dr. Shaw some years ago. We are shown,

for example, the relation of air flow to "head," or

" aeromotive force," and how to deal with pneumatic

resistances in parallel and multiple arc, and the anal-

ogy is even taken so far as the use of null methods

in such determinations. In this spirit we are con-

ducted through a network of difficulties in a manner

which anyone with the most elementary knowledge

of the laws of electricity will much appreciate. This

analogy is not confined to mere theorising. .Actual
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apparatus consistine;- of thin plate orifices, large con-

necting boxes and delicately poised vanes, is figured

and described by which the fundamental pneumatic

laws mav be demonstrated. For example, if H be the

head or aeromotive force, R the resistance, or sum

of resistances, and V the volume of air delivered, using

comparable units, the relation H = RV^, corresponding

with Ohm's law E-RC, is shown to exist.

The book is divided into three chapters comprising

respectively 26, 19, and 33 pages. The first deals with

the laws of flow in air circuits and their verification,

in the manner already referred to. The second with

the physical principles applicable to the ventilated

space, in which the important effects of changes of

temperature and the convection currents resulting

therefrom are discussed, and some sketches of delicate

and simple apparatus used by the author in his inves-

tigations, together with some real and ideal thermal

diagrams, are given. In the third chapter are dis-

cussed the essentials for practical ventilation, and, so

far as the limits of the book permit, the various sys-

tems in general use. Here attain the electrical

analogy is given full play, and applied to the consi-

deration of the open fire, the cowl, the vacuum and

plenum systems, and to simple cross-ventilation.

The diction throughout the book is so clear and

concise that we cannot even quarrel with Dr. Shaw
when he refers to a draught along the floor as likely

to set up " the reversed correlative of the therapeutic

action " of putting one's feet in water, and we heartily

endorse his suggestion that this important subject

should receive more attention at the hands of those

engaged in scientific research in our technical insti-

tutions.

OVR BOOK SHELF.
The Aim and Achievements of Scientific Method: an

Epiitemological Essay. By Dr. T. Percy Nunn.
Pp. X + 144. (London: Macmillan and Co., Ltd.,

i(|07) Price 3X. 6d. net.

Tills essay is an expansion of a paper read before

the Aristotelian Society in February, 1906, and was
in its present form printed in September, 1906, and
presented to the University of London as a thesis for

the degree of Doctor of Science. The results de-

scribed were reached in the course of a study of the
problems of science teaching in schools, but its

pedagogical applications are not considered in the
present volume.
The essence of the doctrine presented by the author

is the view that a large part of the contents of our
consciousness from moment to moment consists of

elements which exhibit themselves as having a certain

unique " priority " to our conscious processes. These
elements constitute what he describes as the objective.

The aim of the scientific process is to render objective
facts intelligible to an individual consciousness by
building up the primary facts into " secondary con-
structions " by means of ideas drawn from other con-
texts of experience. No hypothesis is considered
essentially incapable of making primary facts intel-

ligible on the ground of the context of experience
from which it is drawn, while the hypothesis is in no
case to replace (in the sense of accounting for the
" reality " of) the objective facts which it has been
employi-d to render intelligible. The extent to which
unification of the various provinces of scientific inquiry
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can be brought about is idcnlic.il with the range over
which hypotheses drawn from a single context of

experience can be applied to illustrate facts.

The author examines briefly the most systematic

of the attempts that have been made to render the

whole range of sensible facts intelligible by means of

the concepts of "mass" and "motion," which are

themselves drawn only from one province of primary
facts. Iluygens, in his discussion of the collision of

elastic bodies, made use of wliat Mach calls an " in-

stinctive perception," that the centre of gravity of a

system left to itself cannot rise; this was by the Ber-

noullis developed into the principle of vis viva, upon
which Helmholtz based his wider principle of the

conservation of energy, which first brought the facts

of heat into a line with those of inechanics. But
though temperature changes are thus connected with

mechanical facts, the doctrine does not effect a reduc-

tion of the former to the latter, nor is Lord Kelvin's

absolute thermodynamic scale more successful, as it

makes no attempt to deduce from dynamical data the

experiences to which the notion of temperature refers.

Kven the theory of Helmholtz is only partially suc-

cessful. The modern science of energetics expressly

declines to attempt to explain one set of objective

phenomena in terms of another, contenting itself with

trying to bring physical facts Into a form of unity

without reducing them to one type. In doing so it

exhibits a practice that accords with the philosophical

tenets of Dr. Nunn's essay. The hypothesis has, as

he shows, merely a transient function, to point the

way to new facts, including relations between things,

and should then efface itself.

The Principles and Practice of Brewing. By Dr.

Walter J. Sykes. Third edition, revised by the

author and Arthur R. Ling. Pp. xviii + 588; illus-

trated. (London : C. Griflin and Co., Ltd., 1907.)

Price 2 IS. net.

The publication of a new edition of this well-known

book, which has been thoroughly revised by its

author, the late Dr. Sykes, in conjunction with Mr.

Ling, and brought well up to date, should be welcomed

by all interested in the scientific aspect of the brewing
industrv. In one respect we think the late author

and his colleague have lost an opportunity in not

revising the original plan of the book, together with

the matter it contains, for we have always considered

that the book suffered to some extent in usefulness

from the manner in which it was arranged ; but, how-
ever this may be, the work in it*; present form stands

easily first among books in our language devoted to a

consideration of the complex scientific problems under-

lying the brewer's art.

The present edition, like the previous ones, is essen-

tially a treatise on the scientific nrincioles which

underlie brewing technology, and although the word
" practice " is included in its title, the space actually

devoted to a description of the various processes of

brewing and malting is comparatively small. In a

book which deals in a somewhat encyclopaedic manner
with many different branches of science, naturally

some unevenness is noticeable in the treatment of the

various subjects included, but none of the more recent

investigations of importance which bear on the subjects

discussed appears to have been overlooked, and the

references which are given add much 10 the value of

the book. The strongest part of the book is un- .

doubtedly the one which deals with the chemistry of

the carbohydrates, more especial!)- the chemistry of

starch, and the author's risumi of the investigations

which have been made in this country and abroad in

connection with the transformation of starch by
diastase is the most complete account of the subject
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we have yet seen. We recommend the book not only

to those directly interested in the scientific aspect of

brewing, but also to those chemists and biologists

whose work in any way trends in the direction of

brewing or malting problems.

Oberharzcr Ganghilder. By Dr. Phil. B. Baumgartel.
Pp. 23+ six plates. (Leipzig : Engelmann, 1907.)

Price 7 marks.
The text of this book describes the geological features

of the Upper Harz, and the mineral veins that, accord-

ing to von Kocnen, were injected into the old rocks
of the region as recently as Miocene times. It serves

as an introduction to six very beautiful photographs of

large rock-surfaces in the mines. The various minerals

of the lodes have been coloured in effective but har-

monious tints, so that the relations of each can be
traced out precisely. This combination of photographic
accuracv with diagrammatic clearness may serve as a

model for reproductions in other branches of science.

The old coloured geological landscapes of the days of

Weaver and Delabeche occur to one's mind, and
might thus with advantage be revived.

G. .A. J. C.

LETTER TO THE EDITOR.
{The Editor does not hold himself responsible for opinions

expressed by his correspondents. Neither can Jte undertake

to return, or to correspond with the writers of, rejected

manuscripts intended for tliis or any other part of Nature.
No notice is tahen of anonymous communications.]

Atmospheric Absorption of Wireless Signals.

In the Electrical Review. May 11 and 18, the writer

has given curves which show that telegraph messages

•exchanged between Scotland and Massachusetts are

received on some nights with practically no absorption,

while on other nights and in daytime nine hundred and
ninety-nine one-thousandths (0-999) of the energy is

absorbed.
The fact that the daylight absorption was largely re-

duced between two stations 150 miles apart in Brazil by

the use of a longer wave-length suggested that the

masses of ionised air which are supposed to produce the

absorption are broken up somewhat as clouds are. During
the past six months experiments have been made between
Massachusetts and stations at Porto Rico, Cuba, Wash-
ington (D.C.), and New York which seem to point to the

same conclusion.

Two types of transmitting apparatus were used.

The first was an alternating-current dynamo giving 250
sparks per second and generating feebly damped vifaves.

The energy used was between 10 and 12 kw. , and the

frequencies used were 200,000 per second and 81,700 per

second.

Messages sent with the higher frequency from Massa-
chusetts were received very strongly at night-time at Porto

Rico and Cuba, and were officially reported on several

occasions as having been received by naval vessels in the

neighbourhood of .Alexandria, Egypt (a distance of nearly

4000 miles), but no messages were received during day-
time. The absorption comes on very suddenly, and in the

West Indies increases sometimes nearly a thousand-fold

in fifteen minutes as the sun rises.

With the longer frequency, however, though at night

signals were considerably weaker, probably on account
of the receiving stations not being adapted for such a

long wave-length, the daylight signals were many times
stronger, and it was found possible to work in daylight
between Massachusetts and Cuba (a distance of nearly

. 1700 miles) when using the lower frequency without any
increase in sending power. Tests between Boston and
Washington now continuing for nearly six months show
the same phenomena, i.e. that there is great daylight
absorption at a frequency of 200,000, but almost no
absorption at a frequency of 81,700.
The second type of apparatus used consisted of a high-

frequency alternator capable of giving a frequency of
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100,000, but for the purposes of this test run at a fre-

quency of 81,700. The open-circuit voltage at this
frequency is 150 volts, and its armature resistance six

ohms. This apparatus is used for telephoning wirelessly
between Brant Rock, .Massachusetts, and the City of New
York. .A detailed description of a similar but less

powerful apparatus used for telephoning between Brant
Rock and Plymouth, Massachusetts, will be found in the
Electrical Rci-iew of February 15, 22, and March i, and
in the American Telephone Journal of January 26 and
February 2. The current used in the antenna; is from
four to six amperes, and the speech received by the New
York station is approximately five or six times louder
than the limit of audibility. Tests have now been made
with this apparatus over a period of nearly a month,
wireless telephonic communication having been first

established between these points about July 17. While
this apparatus has not been tested for so long a period
as the former type, the results obtained are in substantial
agreement.

If the masses of ionised air were continuous there is no
apparent reason why there should be less absorption with
a long wave-length. The above experiments seem to point
to the conclusion that the masses of ionised air which
are supposed to produce the absorption are not continuous
but are broken up in somewhat the same manner thar
water vapour is into clouds.

The fact that the wave-lengths must be increased as the
transmission distance is increased in order to overcome
the absorption does not necessarily indicate that the
masses are of larger size as the distance above sea-level

increases, though it is possible that this is the case.

The writer has found that the absorption at night-
time varies with the direction from which the waves are
received, and has obtained some results which seem to

indicate that measurements of this phenomenon may have
a meteorological value, and may assist in extending the
range of weather forecasts.

Reginald .\. Fessenden.
Brant Rock, Mass., .August 9.

PR.iCTIC.iL TELEPHOTOGR.iPHY.
pARLY in 1881 I described in N.uure (vol. xxiil.,

p. 334) an experimental apparatus for the elec-

trical transmission of pictures to a distance, in which
use was made of one of the sensitive selenium cells

devised a few months previously {ibid., p. 58). Fig. i

shows the arrangement diagrammatically. The
transmitting cylinder T is mounted upon a screwed
spindle, which moves it laterally through 1/64 inch
at each revolution ; a selenium cell S is fi.xed behind
the pinhole H, 1/20 inch in diatneter, and is elec-

trically connected through the spindle with the line

wires L, E ; the picture to be transmitted—about two
inches square—is projected upon the front surface of

the cylinder by the lens /. The brass receiving
cylinder R is of the same dimensions as T, and is

similarly mounted; F is a platinum stylus, which is

pressed vertically against the metal by the flat spring
G; W is a variable resistance, and B,, B^ are bat-

teries at the transmitting" and receiving stations

respectively. .A piece of paper moistened with a solu-

tion of potassium iodide is wrapped round R, and,

the pinhole H having first been brought to the

brightest part of the focussed picture (thereby reduc-

ing the resistance of S to its minimum value), the

resistanceW is adjusted so that no current passes along
the " bridge " C D, which, assuming the two batteries

to be equal, will be the case when the resistance of

W is the same as that of S. If now the Se cell is

darkened, its resistance will be increased and a cur-

rent will pass through the receiver in the direction

C D, liberating iodine at the point of the stylus F.

To transiTiit a picture, the two cylinders are caused

to rotate synchronously, at the same time moving
from end to end of their traverses ; in the course of
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its spiral path the pinhole H covers successively every

point of the focussed image, the illumination of the

Se cell being proportional at any moment to the

brightness of the spot occupied by the pinhole ; the

consequent variation in the resistance of the cell

causes the stylus F to trace upon the paper a brown
line which is lighter or darker in correspondence with

the illumination of the Se. The close spiral line with

breaks in its uniformilv constitutes a picture, which
should be a counterpart of that projected upon T.

The earliest achievement of the apparatus consisted

in the reproduction of the image of a hole cut in a

piece of black paper ; after some improvements simple

black and white pictures painted upon glass were very

perfectly transmitted, as was demonstrated upon
several occasions when the apparatus was exhibited

in operation.' It was, however, unable to cope with

half-tones, and owing to pressure of vi'ork the experi-

ments were shortly afterwards discontinued.

The problem of telegraphic photography has re-

cently been attacked with conspicuous success by
Prof. A. Korn, of Munich, whose work is described

in a little book entitled " Elektrische Fernphoto-

graphie und Ahnliches " (Leipzig, 1907). His latest

Fig. I.

method is indicated in Fig. 2. The transmitting and
receiving cylinders T, R turn synchronously on
screvi'ed axes, the regulating mechanism of the re-

ceiver is situated in the bridge C D, and a suitable

resistance is placed at S,. .\ celluloid film negative
of the picture to be transmitted is wrapped round
the cylinder T, which is made of glass. The light

of a Nernst lamp Nj is concentrated by a lens

upon an element of the film, through which it

passes more or less freely according to the trans-

lucency of the film at the spot, to the Se cell S,, which
is fixed in position, and does not, like mine, move
with the cylinder; thus the resistance of the Se is

varied in correspondence with the lights and shades of

the picture. The receiving cylinder R is covered with
a sensitised photographic film or paper, upon a point

of which light from a lamp N, is concentrated. Be-
fore reaching the paper the light passes through
perforations in two iron plates at F, which are, in

fact, the pole-pieces of a strong electromagnet ; between
these is a shutter of aluminium leaf, which is at-

tached to two parallel wires or thin strips forming the

1 Among others, al the Telegraph Engineers' soirie in iS8i (see Nature,
vol. xxiii., p. 563).

bridge C D. When there is no current through
C D, the opening is covered by the shutter; when a
current traverses the wires, they are depressed by
electromagnetic action, carrying the shutter with
them, and a quantity of light proportional to the
strength of the current is admitted through the per-
forations. By means of this " light-relay," as it is

termed, the intensity of the light acting at any
moment upon the sensitised paper is made propor-
tional to the illumination of the selenium in the trans-
mitter.

It remains to mention a device of admirable in-

genuity which has rendered it possible to transmit
half-tones with fidelity. In its response to changes
of illumination selenium exhibits a peculiar kind of
sluggishness, to which reference was made in my old
article :

" Some alteration takes place almost in-

stantaneously with a variation of the light, but for

the greater part of the change an appreciable period
of time is required." Prof. Korn has succeeded in

eliminating the effects of the sluggish component by
substituting for mv box of resistance coils R a second

Se cell S„, which is as nearly as possible similar to

S,, and which, by means of a second light-relay H,
placed in series with the first, is subjected to similar

changes of illumination. Thus any subpermanent
fall in the resistance of S, due to the action of light

is compensated by an equal fall in that of S,, and
only such changes as respond immediately to the

varying illumination of S, are utilised for regulating

the transmission current.

Such is in brief outline the nature of the new pro-

cess. As regards the many carefully considered

details which have made it a practical success, those

interested will find ample information in the pamphlet
mentioned above. The apparatus has been worked
with excellent effect over long distances; a specimen

of its performance, for which 1 am indebted to the

kindness of Prof. Korn, is given in Fig. 3. The
parallel lines traced by the point of concentrated light

—in this case about 50 to the inch—are easily recog--

nisable.
Shelford Bidwell.
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MARS IN 1907.

Observations at the Lowell Observatory.

IN answer to the request of the editor of Nature
for an authoritative statement of the observations

so far made here at this opposition, I have the honour
to communicate two or three of the more important

results obtained. They exceed what seemed liliely, in

view of the unfavourable declination of the planet, a

position so southern as to render it practically un-

observable in England, France, or the northern part

of the United States.

The first of these relates to the polar caps. From
the fact that the observations were begun in March,
three months and a half before opposition, it was
possible to catch both caps at an interesting phase of

their careers—the southern one at its maximum, the

northern at its minimum, extent. The moment was
more propitious than has ever been the case before at

the times at which the planet has been observed, be-

cause it was then upon an even keel as regards the

earth, the equator lying nearly in the plane of sight.

The southern cap at this epoch stretched across ninety-

five degrees of latitude, counting; from one side of it

to the other; the northern only over eight.

From that date the dwindling of the southern cap
and the making of the northern has been carefully

watched to a complete confirmation of the curious

manner in which the latter is formed, as witnessed

here at the two previous oppositions.'

The next point has been the observed development

of the canal system in the antarctic and south tem-

perate zones. After the melting of the south polar

cap had got well under way, canals began to make
their appearance about it, running thence down the

disc. These canals left its edge and joined the rest

of the system in lower latitudes. Connected with such

polar phenomena was the appearance of the most
southern of the light regions of the planet, Thaumasi.i.

This region, lying around the Solis Lacus, or Lake of

the Sun, first showed symptoms of awaking activity.

The Solis Lacus stood composed of two portions, a

large oval patch on the east and a smaller round one

to the west ; from both of which canals ran into

the dark areas. Now those on the south, such as the

.Ambrosia and the Bathys, were darker and more
pronounced than those running north, the Tithonius,

for example, which showed evidence of being in its

dead or skeleton condition, while the former were in

full tide of development. Meanwhile, the equatorial

canals were steadily fading out. The process of evo-

lution was in keeping with the method of development
found here for the northern canals in 1903. The
fact is of the nature of a prophecy fulfilled, and not

only supports the previous observations, but proves the

theory deduced from them to have been correct. It

1 Sri- Lowell Observatory Bulletin 30.
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is a direct scqnitiir from this that the planet
is at present tlie abode of intelligent, constructive
life.

1 may say in this connection that the theory of such
life upon Mars wa-. in no way an <i priori hypothesis
on my part, but the deduced outcome of observation,
and that my observations since have fully confirmed
it. No other supposition is consonant with all the
facts observed here.

."Vnother result of this opposition has been the success
of the photographs taken of the planet. These have
proved delineatory beyond expectation. The increased
size of disc has enabled the method worked up by
Mr. Lampland to be put into even more effective prac-
tice than at the last opposition. Plates have been
taken by both Mr. Lampland and myself, and the
amount of detail they show may be judged from the
facf that I have already counted fifty-si.x canals on my
plates, that the twin Gihon has been photographed
double, and that such delicate markings as the Fons
Juventae and the little canals leading to it appear
unmistakably in the prints. Such grosser matters as
the dwindling of the southern snow-cap show beauti-

fully, and it looks as if a result in which Mr.
Crommelin was much interested, the positioning of

points of Martian topography by measures of the

photographs, was in process of realisation.

Of the success of the expedition to the Andes to

observe and photograph the planet sent out by this

observatory under Prof. Todd, and with Mr. E. C.

Slipher as the photographer, I prefer to speak later

when fuller details come to hand.
We already know by cable that their

success has been beyond expect-
ation.

Percival Lowell.

PA' OF. H. C. VOGEL.
A STRONOMERS, and especially

-'"*- spc'Ctroscopists, will have re-

ceived with profound regret the
brief announcement from the Pots-
(1,'im Observatory which conveyed
the sad intelligence that Prof. H. C.
Vogcl, the director of that institu-

tion, had died on .August 13.

His scientific life extends over a period during
which all the great triumphs of the spectroscope have
been won, and he has been in the front rank of that

energetic band of astronomers who have given new
direction and increased interest to the science of astro-

nomy. Hence to sketch his life would be to trace the

history of spectroscopy from the time that Angstrom
published the map of the normal spectrum, or from
that of the epoch-marking Indian eclipse, when the

riddle of the chromosphere was first read ; when the

application of the Doppler principle was first applied

to star spectra ; or when cometary spectra were first

studied. Men's minds were still excited over these

novel pursuits, and the possibilities they suggested,

when Vogel took charge of the Bothkamp Observ-
atory and began that career of continued and successful

observation which only terminated with his death.

How much has been accomplished since will be ap-

preciated if we recall the fact, that Vogel 's earliest

work gave us accurate information of the peculiari-

ties of the planetary spectra, and showed the

effect of solar rotation in displacing the Fraiinhofer

lines.

In 1874 came the foundation of the Potsdam Ob-
servatorv, and Prof. Vogel was seen in a new light

as the director of the first purely astrophysical ob-

servatorv. The staff was small, and the instruments
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were modest, but enthusiasm was great, and the out-

come has been of the widest interest. One of the

earlv fruits from this new observatory was the spec-

trum catalogue of 4051 stars, important, not only

because it illustrated the manner in which large masses
of work could be dealt with in the new institution,

but for the extensive application of the method of

classifving stellar spectra to which the name of Vogel
is particularly attached. He early appreciated the prob-

abilitv that the phase of development of a particular

star was in general mirrored in its spectrum, and
that anv rational classification of the stars could
only be obtained by giving prominence to that central

fact.

.\nother class of work which largely occupied Prof.

Vogel's attention was his investigation by means of

photographv of the motions in the line of sight of

all the brighter stars visible in Potsdam. If he was
not the first to apply photography in this particular

direction, he was certainly among the most successful.

This success was due in a great measure to the fact

that he recognised, more fully than was generally

the case thirty years ago, the necessity of constructing
an instrument to a definite end, of making it exclu-

sively av-ailable for one particular object. The pos-

session of the most suitable apparatus not only gave
improved and consistent values for the motion of stars

in the line of sight, but satisfactorily explained the
cause of the variability of .Algol and stars of that
type. His determination of the elements of that spec-

troscopic binary is typical of an immense amount of

work which Vogel effected in the case of many other
binaries. In observing variable and temporary stars

his energTi' found another large field for its display,

but it is impossible to enter into details. His was a
busy life with many interests, and he assisted science
in various directions.

.\Ithough aided by able and zealous colleagues, he i

was responsible as director of the observaton.' for the I

conduct of several large pieces of work. It will be
|

sufficient to refer here to his participation in the work
of the International Chart of the Heavens, to which
in its early days he devoted much attention. The
rigorous determination of the magnitude of all the
brighter stars in the Bonn Durchmusterung by
means of the Zollner photometer is another piece of

hea\y obser\'ation which he brought to a successful

issue. Simultaneously with the steady progress of

these and other inquiries has gone the remodelling
of the obser\-ator\-, and the substitution of larger
and more powerful instruments for those which
tended to grow obsolete. The mounting of the
80-centimetre refractor offers a proof of the care
and foresight which he devoted to this part of his

duties.

We believe that when the effect of Vogel's work is

considered and judged, his capacity' as a director must
be fully and generously recognised. As guardian of

a new institution for which there were no traditions

to guide the future development, as a conductor of an '

untried experiment, uncertain in what direction pro-
j

gress might be anticipated, he has maintained the
\

observatory at a uniformly high level, and produced 1

a quantit}' of work of the most accurate character.
This has been shown to some extent by his election into 1

manv learned societies, the members of which have ap- I

predated his work and acknowledged his influence,
j

He has left an example to be followed, and a reputa-

tion to be honoured. To his colleagues, some of

whom have ser\ed with him many years, and who '

have suffered the loss of his experience and his kindly ,

assistance, we offer our respectful svmpathies. i

W. E. P.
I
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NOTES.
It is announced iji the Electrician that the " John Scott

Legacy Medal and Premium " of the Franklin Institute

has been awarded to Prof. J. A. Ewing, F.R.S., and Mr.
L. H. Walter for their method of detecting elf-ctrical

oscillations.

The programme of proceedings of the forthcoming meet-
ing (on September 23 and 24) of the Iron and Steel

Institute in Vienna has now been issued ; from it we
learn that the following papers may be expected to be
submitted :—on the development of the iron industry of

Austria since 1882, by W. Kestranek ; on the Styrian

Erzberg iron-ore mines, by Prof. H. Bauernian ; on

steel and meteoric iron, by Prof. F. Berwerth ; on the

determination of the quantity of blast-furnace gas for a

given make of pig iron, by Prof. Josef von Ehrenwerth ;

on the application of the laws of physical chemistry to

the metallurgy of iron, by Baron H. von Jiiptner; on

case hardening of mild steel, by C. O. Bannister and

J. W. Lambert; on a new blue-black paint as a protective

covering for iron, by F. J. R. Carulla ; on the hardening

of steel, by L. Demozay ; on the structure of hardened

steel, by Percy Longmuir ; on case hardening, by G. Shaw
Scott ; on the ageing of mild steel : further notes, by

C. E. Stromeyer ; and on the economical distribution of

electric power from blast furnaces, by B. H. Thwaite.

Prince Henry zv Schonaich-C.arolatm has consented

to act as president of the fourteenth International Congress

for Hygiene and Demography, which is to take place in

Berlin ne.xt month, and Dr. Rubner, Privy Councillor of

Medicine and professor of hygiene at the Royal Uni-

versity of Berlin, and Prof, von Mayr, Under-Secretary

of State, Munich, will be vice-presidents.

The eleventh congress of Flemish naturalists will be

held from September 21 to 23 at Malines under the presi-

dency of Prof. C. de Bruyn, professor of botany and

zoology in the University of Ghent. The secretary of the

congress is Dr. de Bruycker, place du Grand-Canon,

Ghent.

An International Exhibition is to be held in Tokio

from April i to October 15 of next year. The estimated

cost is 2,ooo,ooo<., towards which the Japanese Govern-

ment has set aside i,ooo,oool.

According to a telegram in the Times, two sharp

shocks of earthquake occurred at 4.32 of the afternoon

of August 22 at Kingston, Jamaica.

Particulars of the preparations in progress for the

Wellman Polar Expedition are given in a Reuter message

dated from Spitsbergen, July 25, from which we learn

it was expected that the expedition would be ready to start

for the far north by the middle of August. One of the

manv difficult pieces of work which had to be accom-

plished was the packing and making ready for the

America of the two " serpents " which form an important

part of the project. One of the serpents—a pipe of strong,

water-tight leather, 6 inches in diameter and 123 feet long,

its outside surface covered with more than 29,000 steel

scales, each about as big as a silver quarter, very thin,

and riveted to the leather, overlapping like the scales of

a fish—has been designed to have the smallest possible

resistance in sliding over the ice or snow, or floating on

the water, in which clement it is buoyant. The reiarder

serpent, on the other hand, is designed to make the
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greatest possible resistance in proportion to its weight in

dragging over the ice-floes, which are usually covered

with a snow-crust and rarely present a smooth surface.

The function of the retarder is to drag like a drag-anchor

when the wind is adverse to the course and it is wished

to drift gently with it, and without losing either too much

headway or burning too much fuel in the motor. Hence

this serpent is covered with 1875 steel scratchers, each

with six sharp points about i inch in length, or a total

of 11,250 points on the 75 feet of body. The equilibrer is

intended always to have more or less of its length upon

the surface of the earth ; the retarder is to be let down

to touch the earth only when necessary. Reserve supplies

of food to the amount of 1438 lb. have been packed in the

interior of the serpents.

The Prince of Monaco has arrived at Tromsb on board

the I'rincess Mice, having left the Iljalmar, the vessel

conveying the Johansen expedition, at Kved Fjord about

the middle of August. The Hjabnar left for Prince

Charles Foreland, where it is the intention of Johansen

to meet the Bruce expedition, and which will probably be

the winter quarters of the explorers.

Mr. W. F. Denning writes to say that a rather fine

meteor, presumably from the Draconid radiant, to which he

referred in a letter in our last number, was seen at Bristol

on August 26, oh. i8m. The curious feature about the object

was its fluctuation in brilliancy. At first nearly equal to

Jupiter, it quickly dropped to about two magnitudes, and

finally burst out with a lustre rivalling that of Sirius.

Its path was from about , 23 1°-|-57° to 2i3°-|-5o°. As

viewed from Wales, the meteor must have been very con-

spicuous and striking, and Mr. Denning will be glad of

any descriptions of it.

The secretary of the Kite Committee of the Royal

Meteorological Society has written to the Press to say

that, of the twenty-four meteorographs sent up in July

last in connection with the international investigations of

the upper air, only a few have been returned. He thinks

it possible that some may have fallen among the standing

corn and other crops, and so have not yet been seen.

The secretary requests that a sharp look-out may be kept

for the cylinders containing the meteorographs, and that

if any be found they may be carefully handled and re-

turned to the address given on the label or to himself at

the Royal Meteorological Society. The next special series

of ascents will take place from September 4 to 6 next.

With a view to supplying Paris with electric energy

for its railways and lighting, three Paris engineers have

drawn up a project for establishing an immense power
station by barring the Rhone Valley, at Gresin, near

Bellegarde. The enterprise has, says the Engineer, re-

ceived the support of the French authorities. The
estimated cost is 2,400,000/.

We are sorry to learn from the annual report on the

British Museum that there has been a falling off in the

number of persons visiting the institution during the year

1906. The total number of visits paid to the museum at

Bloomsbury was 691,050, showing a decrease of nearly

122,000 from the number in 1905. The Sunday total of

SSwjS was less by 4369 than that of the previous year.

Not since the year 1900, with its 689, 24q visits, has the

total been so low as that of the past year. The report

upon the Natural History Museum also shows a decline in

the number of visitors. In 1905, 566,313 visits were paid,

and in 1906 only 472,557. The attendance on Sundays
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was, in 1906, 61,151, and in 1905 70,084. The gifts t'^

the Natural History Museum in 1906 numbered 2057

against 2092 in 1905 ; the principal donors were tlv

Government of India (collections of Tibetan insects), the

Duke of Bedford (zoological specimens from Japan and

Korea), Mr. C. D. Rudd (specimens in continuation of his

systematic survey of South African fauna), and Mr.

W. E. Balston (natural history specimens from Western

Australia).

Prof. F. A. Forel has favoured us with a note of a

very unusual shifting of the wind observed by him during

a storm at Morges (north of Lake of Geneva) on

.August 15. At 6h. p.m. the wind, which was blowing

strongly from S.W., veered during a succession of violent

squalls to N.W., N.E., and S.E., back again to S.W. by

loh. p.m., making a complete gyration in four hours.

The weather in north-west Europe was very unsettled ; a

cyclonic disturbance which had passed across England lay

over the Skager Rack at 6h. p.m., and a heavy thunder-

storm was in progress at Berlin. Prof. Forel thinks that

the sudden changes of wind could only have been caused

by thunderstorms which occurred in various quarters in

the vicinity of Morges. The barometer, which previously

had been slowly falling, rose 0'2 inch between 6h. and

loh. p.m.

In an editorial article in Symons's Meteorological

Magazine for August, objection is taken to the way in

which meteorological papers are dealt with at the British

Association meetings. Several papers this year were of

special interest, e.g. examples of modern methods of

treating observations, by W. P. Elderton, and recent

developments of the methods of forecasting by means of

synoptic charts, by Dr. W. N. Shaw, but they were

sandwiched with papers on astronomy and other subjects

with which meteorologists were not particularly con-

cerned. The difficulties in the way of hearing and dis-

cussing the papers were aggravated this year owing to

the bewildering acoustic properties of the hall, and Dr.

Shaw's paper was cut cruelly short owing to want of

compression in the case of a previous astronomical paper.

The writer of the article considers that unless at least a

subsection is devoted to the subject in future, it will not

be worth while for meteorologists to contribute papers

to the British Association.

In the same magazine Colonel Bentley refers to a very

severe thunderstorm which occurred in County Clare on

July 22. On the east of the Kilbane Mountains, near

Killaloe, gaps of 10 feet and one of 30 feet deep were

made in the road, and five large stone bridges and one

wooden bridge were carried away by the floods in a dis-

trict three miles long and one mile wide. During the

storm hail fell in large rugged lumps, and the damage to

property is estimated at 6000/.

From the annual report of the principal chemist on the

work of the Government Laboratory, we learn that during

the past year there has been a notable increase in the

number of samples analysed in the two branches of the

laboratory (Customs and Inland Revenue). The total

number of analyses and examinations made was 173,606,

against 158,939 for the previous year, the increase being

mainly in respect of tobacco examined under the various

fiscal regulations. Among other points of interest, we

note that manufacturers appear fully to appreciate the

advantages of the new or " industrial " variety of

methylated spirit, which, by reason of its lower price and

greater purity compared with that formerly used, is ex-
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peeled to find increasing employment in manufacturing
operations. The use of pure duty-free ethyl and methyl
alcohols in the science laboratories of universities and
colleges is also extending, 4017 proof gallons having been
utilised last year against 2277 in 1905. In addition, 3783
bulk gallons of the denatured (industrial) alcohol were
used for ordinary teaching purposes. For departments
other than the revenue branches some 7000 samples were
analysed. To check the importation of adulterated butter,

legal proceedings were instituted in a number of cases,

and it is satisfactory to learn that, as a result, there has
been a great improvement in the character of the butter

emanating from certain parts of the Continent. .An

interesting examination of dog-fish eggs was made for the

Board of Agriculture and Fisheries in connection with the

depredations committed by these fish along the coasts of

Devonshire and Cornwall. With the view of ascertaining

their economic possibilities, the eggs were analysed, and
found to contain about one-fourth of their weight of

protein and the same quantity of fat, or about twice as

much of the two substances together as is found in an
ordinary hen's egg. It is remarked that, apart from the

question of using the eggs for food—as to which there is

an obstacle in their fishy odour—the utilisation of the

protein matter and oil would be quite feasible if some
enterprise were shown in obtaining a regular and
sufficient supply of the eggs.

Refekrixg to a iiotc published in Nature (this vol.,

p. 280) on the recent series of determinations of funda-

mental atomic weights by Prof. Richards and his

colleagues. Prof. Bohuslav Brauner, of Prague, writes to

say that he considers that there can be no doubt as to

the correctness of the recently advocated low value of the

atoiTiic weight of nitrogen (i4-oi); the physico-chemical

researches of Leduc, D. Berthelot, Lord Rayleigh, Guye,
and Gray, as well as those of Scott in 1901, all tend to

show that the atomic weight of nitrogen does not exceed

14-009. Prof. Brauner refers to a paper which he read

before the Bunsen GescUschaft in May (reprinted in the

Chcmikcr Zeiiung, No. 3S) for a full discussion of the

question, and to his article on the atomic weight of

nitrogen in Abegg's " Handbuch der anorganischen

Chemic." The new value for the atomic weight of

nitrogen has the advantage that it is directly related to

the atomic weight standard 0=i6, whereas that of silver

is related very indirectly and only by imperfectly deter-

mined ratios to the oxygen standard. The recent work of

Guye would indicate that potassium chlorate always con-

tains potassium chloride, the quantity of the latter being

sufficient to reduce the atomic weight of silver from

107-93, as found by .Stas, to 107-89. Prof. Brauner con-

siders that the results of Prof. T. W. Richards should be
stated as follows :

—" The atomic weight of nitrogen can-

not be higher than 14-10 and lower than 140S, and so

the atomic weight of silver must lie between Ag = 107-880
and 107-883. The atomic weight of sulphur cannot be

higher than 8 = 32-060, and therefore the atomic weight
of silver cannot be higher than Ag= 107-88."

A REPORT by Dr. Leslie Mackenzie on the teaching of

school and personal hygiene to students in training as

teacher? in Scotland has been issued by the Scotch Educa-
tion Department. The object of the course of instruction

which has been instituted is to assist the teacher in dis-

covering such gross mental or physical defects as may
unfit, or tend to unfit, the child for school work. The
methods of instruction include lectures an J demonstrations
on elementary anatomy, physiology, and hvgiene, and
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visitation of schools wilh inspection of classes and
premises. Among otiicr matters, the place of the subject
in the curriculum, the relation of the course to medical
inspection, and tests of proficiency are discussed, and
selected illustrations 01 file work done in various training
colleges are given. The Department has also issued a
memorandum on systems of physical training, viz. military
drill and physiological and hygienic exercises, and their

relation to the personal hygiene of school life. The
special education of the teacher for this is insisted upon,
and it is recommended that a medical officer ought to be
in charge of this branch at every training centre.

The annual report of the British Consul at Dakar gives

particulars of the steps which are being taken by the

French Government in French West Africa to safeguard
and develop the rubber resources, of the country. A special

survey is being made of the chief rubber-producing dis-

tricts, and when the investigations have been completed the

worst districts will be closed to rubber collection so that

the plants may have time to recuperate. It is expected

that a beginning in this direction will be made in igo8.

For' the purpose of stocking plantations with rubber-pro-

ducing trees, a credit of 3200/. has been provided for the

present year, with which sum it is expected that from
300,000 to 400,000 trees will be planted, in addition to

nursery plantations for succeeding years. The intention

is to set apart from 4800/. to 6000Z. each year for this

purpose, and to plant on an average 500,000 trees every

year.

.'\ccoR[>iNG to the Agricultural News of Barbados, a
plant has been discovered in Portuguese West Africa

possessing a fleshy, tuberous, turnip-shaped root, the

entire substance of which is permeated with laticiferous

ducts, that yield a supply of rubber latex. The plant

belongs to the natural order Asclepiadaceae. Rubber has
been obtained from the tubers by slicing them, applying
pressure, and coagulating with alcohol. Tubers two years
old weighed nearly ij lb., and yielded rubber of half of

I per cent, of the total weight. It is estimated that more
than 180 lb. of rubber per acre can be produced at the end
of two years.

Among the various subjects dealt with in the Journal
of the Royal Horticultural Society, vol. xxxii., an article

by Mr. M. H. F. Sutton furnishes practical directions on
the formation and care of lawns and golf greens. The
author attributes great value to manuring the soil when
laying out a lawn. In connection with the choice of

seeds, a list of grass seeds is given, also the use of

clover is discussed and its disadvantage for tennis lawns
or putting greens is explained. Growers of campanulas
will find a useful list of species and synonyms prepared
by Colonel R. H. Beddome. A method of checking black-

currant gall mites by the application of grease is described

by Mr. Massee. The substance of a lecture by Sir George
Watt on the cultivation and manufacture of tea is pub-
lished, also an account of the West Indian lime by Mr.
A. J. Brooks, and a description by Mr. J. C. L'mney of

the source and extraction of perfumes.

With regard to the flowering of bamboos, it has been
noted that this takes place only after a period of years,

that some species show sporadic or partial flowering,

while the flowering of others is simultaneous or complete,

and is always or nearly always followed by the death of

the plant. Mr. W. J. Bean has collated in the Kew
Bulletin (No. 6) some data regarding .species that have
flowered under cultivation within the last thirty years.
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iXrimcL'maria Falconeri flowered sporadically in localities in

England and India in 1876, and partial flowering occurred

in other localities in 1875 and 1877. Another partial

flowering has been proceeding for the last three years

;

the author suggests that the present more protracted

period may be due to cultivation. Anmdinaria Simoni,

after partial flowering for some years, flowered com-

pletely in 1904-5, and then the plants died off. Most of

the varieties of Phyllostachys nigra have also succumbed

to the efforts attending complete flowering.

To the popular series of garden pamphlets issued by

the .Agricultural and Horticultural .Association has been

added one by Mr. S. Arnott on hardy garden bulbs and

how to grow them. The precise notes on planting details

will be found useful, as also the selection of hardy and

choice species. Another pamphlet, on the weather, by

Hon. H. A. Stanhope, the president of the association,

is not of such direct interest, but contains a number of

facts that the weather-wise—and with good reason many
gardeners have such a reputation—should know.

Teachers of geology and travellers in India will alike

welcome Mr. Vredenburg's pamphlet of seventy pages,

entitled " A Summary of the Geology of India " (Calcutta :

Thacker, Spink and Co., 1907). It is a summary that is

full of information, and yet it is both readable and attrac-

tive. The most recent work of the Geological Survey of

India is included, as may be seen from the account of

the Cretaceous Deccan Trap and the references to Burma
and Baluchistan. The recession of the sea at the close

of Cretaceous times is regarded as a " universal " pheno-
menon, while the " Glacial period " is spoken of lightly,

as resulting in a " temporary glaciation of high lati-

tudes." In both the.se statements we note a little more
dogma than is prudent in an abstract, where discussion

is impossible. Mr. Vredcnburg is, however, no mere
abstractor of the work of others, but an observer and
a discoverer, whose personality adds weight to the present
lucid summary.

A NEW gem is reported to have been di.scovered in San
Benito County, California. It is described as a clear,

transparent, blue stone with violet tints in the deeper-
coloured portion, and to be about as hard as chrysolite

and harder than moonstone or opal. Under heat it turns
a bright red, but on cooling it resumes its normal colour.

It has been given the name of Benito, from the countv
in which it was found.

A LARGE and remarkable cave was, according to the

Scientific American, recently discovered in the Santa
Susanna Mountains, some fifty miles from Los Angeles,

California, U.S.A. The cave contains many halls, some
of very large extent, and the walls of one are covered

with rude drawings, some of which are almost obliterated,

but others are quite clear. The drawings, says our con-

temporary, represent incidents of the chase, showing
Indians on foot pursuing bear, deer, and other animals.

One wall-drawing shows the bear pursuing the hunter.

The work is executed by soft red stone.

The connection between radium and the safe working
of collieries does not at first sight appear to be a very
intimate one, but the discovery announced by Profs. Elster

and Geitel in Die Welt dcr Technik, that fire-damp con-

tains six or seven times the amount of radium emanation
that is generally found in the air of coal mines, brings

the two into close relation with each other. Comparative
tests of the electrical conductivity of the air due to the
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presence of the emanation can readily be made by means

of a simple aluminium foil electroscope, and as only a

comparatively small sample of the gas is necessary, the

tests may be carried out outside the mine. It will be

interesting to see the electroscope become part of the

normal equipment of a colliery.

In the July number of the BnUclin de la Sociiiti

d'Encouragement poitr Vlndustric nationale, M. O.

de Faria gives a description and an account of the tests

of his alternating electric current rectifier. The electrodes

are of aluminium and an alloy of lead and antimony re-

spectively, and the electrolyte a solution of phosphate of

soda. The cell is so arranged that during working a

rapid circulation of the electrolyte is maintained. In one

of the tests of which details are given a rectifier intended

for 10 amperes was run for five hours at 15 amperes on

a loo-volt circuit, and showed an efficiency of 66 per cent.

with a final temperature of 47° C. The efficiency appears

to be independent of the temperature of the cell.

The origin and relationships of the so-called Atlantic

animals and plants of western Norway are discussed at

considerable length by Dr. L. Stejneger in vol. xlviii.,

part iv., of Smithsonian Miscellaneous Collections. The

mammals include the west Norwegian red deer (which

the author regards as inseparable from the Scottish re-

presentative of the species, although markedly distinct from

the Swedish race), the so-called Celtic horse or pony, the

reindeer, lemming, and Arctic fox. It is concluded that

if the more characteristic types of this " .Atlantic biota
"

came from Scotland, they travelled by way of a land-

bridge connecting that country with western Norway to the

northward of lat. 50°. This bridge existed subsequent to

the first great (Scandinavian) glaciation, and this portion

of the " biota " certainly survived the second glaciation.

The red deer and Arctic animals reached Scotland from

Central Europe, whence they migrated first into Ireland

and then into Scotland. Reindeer, on the other hand,

appear to have reached Scandinavia by several routes,

one stock having probably entered Sweden from the south

and .a second from the north-east via Finland and Russia,

while the Norwegian stock arrived from the west. If

well founded, these conclusions absolutely cut away the

ground from Dr. Scharff's theory that reindeer reached

Europe from Greenland, a theory controverted by several

other considerations.

In a paper on the birds of Labrador, forming No. 7 of

vol. xxxiii. of the Proceedings of the Boston Society of

Natural History, Messrs. C. W. Townsend and G. M.
Allen take occasion to refer to the appalling destruction

of birds and their eggs which is still allowed to go on in

Newfoundland, Labrador. The fishermen, who use single-

barrel, muzzle-loading guns, make no secret of the fact

that they take every bird and egg upon which they can

lay hands. If efficient means of protection are not

promptly put in force, the authors are of opinion that the

bird-nurseries of the district will become things of the

past.

Having observed sand-martins in Hampshire during the

winter—November to January—Mr. H. Beeston, in the

July number of the Zoologist, confesses himself unable to

explain where these birds passed the nights during the

period in question. .\s there appear to be no sand-banks

in the district where the observations were made, it seems

impossible for the birds to follow theii usual practice of

sleeping in their nesting-burrows.
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In the Entomologists' Monthly Magazine for August, the

attention of collectors is directed to the possibility that

the south European wingless earwig {Forficula dccipiens)

may be indigenous to England, since two earwigs with

aborted wings recently talien in the Isle of Wight appear

indistinguishable from that species.

An elaborate cloth-bound illustrated catalogue (in

English) of the physical apparatus made by the firm of

E. Leybold's Nachfolgcr, of Cologne, has been sent to us.

It contains full descriptions of many pieces of apparatus,

with instructions for use, and should be seen by all science

teachers.

OUR ASTRONOMICAL COLUMN.
Astronomical Occurrences in September :

—
Sept. 3. Sh. Mercury and Venus in conjunction. Mercury

0° 26' N.

4. Daniel's comet in perihelion.

12. iih. 15m. Minimum of .\lgol (3 Persei).

14. I3h. Venus in superior conjunction with Sun.

15. Sh. 4m. Minimum of Algol (fl Persei).

,, I4h. im. Transit (egress) of Jupiter's Sat. III.

(Ganymede).
16. Iih. 13m. Mars in conjunction with Moon.

(Mars 4° 27' S.).

17. I4h. Saturn in opposiiion to the Sun.

21. 7h. lom. to 7h. 59m. Moon occults 30 Piscium

(mag. 47).
,, 9h. 4in. to gh. 37m. Moon occults 33 Piscium

(mag. 46).
22. I4h. 42m. to iSh. 20m. Transit of Jupiter's Sat.

III. (Ganymede).
23. i8h. Sun enters Libra. Autumn commences.
24. I2h. 5lni. to I3h. 46m. Moon occults

fj.
Ceti (mag.

4'4)-

„ iSh. im. Transit (ingress) of Jupiter's Sat. IV.

(Calli.tn).

26. Ilh. 57m. to I2h. 59m. Moon occults 5- Tauri

(mag. 47).
29. l8h. 58ni. Transit (ingress) of Jupiter's Sal. III.

(Ganymede).

Daniel's Cojuet (i907d).—The following is an e.Ktract

from the continuation of Dr. Stromgren's ephemeris for

comet iqo7ii as published in No. 4iq6 of the Astronomische
Nachrichlt'ti (p. 337, August 23) .—

•

Ephemeris 12/1. (M.T. Berlin).

1907 a (true) 6 (iru.;) log r log A Br'ght

h. m. , , nes-.

Sept. I ... 8 50-8 ... +13 346 ... 97144... 0-0534 ... 19-1

„ 3 ... 9 4-0 ... + I2 59-3

,, 5 ... 9 i6'S ... + 12 22-6 ... 97123 ... 0-0847 • '67
,, 7 ... 9 29-4 ... + 11 44'6

,, 9 ... 9 41-5 ... + 11 57 • 9 7250 •• o'l'39 •• i3'7

An observation at Padua on August i8 gave corrections

of -t-3os. and — o'.y to this ephemeris.

On September i the comet will be 8i'.5 N. of a Cancri,

whilst on September 8 it will be 66'.4 N. of o Leonis.

The comet will rise about 2\ hours before the sun on
September i, and about two hours before the sun on
September 9.

Further Observ.xtioxs of M.irs.—The August number
of the Bulletin de la Societc astronomique de France con-

tains an interesting paper by M. Jarry-Desloges giving

tile results of observations of Mars made during July last

at a temporary observatory erected on the summit of the

Revard at an altitude of 1550 metres.

M. Jarry-Desloges and his collaborator, M. C. Fournier,

confirmed the doubling of the Solis Lacus announced by
Mr. Lowell. They also comment upon the cloudy appear-

ance of the Martian landscape in the northern hemisphere
as compared with the clear-cut features of the southern
hemisphere of the planet.

The faint canals were difficult to observe, but the

Ganges was seen to be very broad and appeared double,

the two points where it emerges from the Aurorie Sinus
being seen quite sharply ; the observer states, however,
that this observation needs confirming.
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On Julv i() the region north of Lacus Niliacus was
clear, but twenty hours later, on July 20, details of white

spots could be seen ; thus it appears that in less than

twentv hours the clouds or mists which covered this part

of the planet vanished.

\ Suspected, L.^rge Proper Motion.—Having occasion

to measure the places of three B.D. stars (B.D. -I- 1°-2720,

+ i''.2722, and -i-o^^oST) on his star photographs. Prof.

Barnard found that the positions determined by him for

two of the stars differed considerably from the B.D. posi-

tions. That of i''-2720 is unusually discordant with the

B.D., though the difference may be due to an error in the

latter ; but in the case of o°.2957 the difference between

Prof. Barnard's position and that determined at Bonn
amounts to nearly a second of time. Therefore, if the

observations are correct, the star B.D.-l-o°-2957 must have

a considerable proper motion (Astronomische Xachrichten,

Xo. 4105, p. 313, .August 7).

The .Astrographic Chart.—From No. 386 of the

Uhservalory (p. 329, August) we learn that the Potsdam

Observatory does not intend to take and distribute the

long-exposure photographs (chart plates) of the zone

(+32° to -1-39°) allotted to it. The work will be done

at the Royal Observatory of Belgium, which is being re-

organised on a somewhat liberal scale.

The Simultaneous Invisibility of Jupiter's Satellites.

—On March 7 we referred in these columns to the simul-

taneous invisibility of Jupiter's four major satellites on

October 3 ne.xt. In the .August number of the Bulletin

de la Societc astronomique de France (p. 356) M.

Klammarion gives fuller details of the phenomenon, and

shows, by means of a diagram, the disposition of the four

satellites, in regard to Jupiter, between the hours of

iqh. 56m. and 2oh. 6m. on the date named. As Jupiter

docs not rise until after midnight, European observers

will not be able to watch this unusual spectacle ; it will,

however, be visible in .Asia and Oceania.

The first observation of this phenomenon was made by

Galileo on March 15, 161 1, and only on eight occasions

since then has it been observed.

Latitude-variation and Longitude Determin.\tions.—
Part i., vol. ix., of the Annalen dcr Stcrnuidrte in Leiden

contains accounts of a series of latitude-variation observ-

ations made bv Father J. W. J. A. Stein duririg the

period June, iSqq, to July, iqoo, and of a determination

of the difference of longitude between Leyden and Ubags-

berg made by the director of Leyden Observatory, Dr.

H. G. van de'Sande Bakhuyzen, and M. J. H. Wilterdink.

Father Stein emploved the Horrebow method, making

1590 observations on 117 nights. He discusses the observ-

ations, the instrument, and the reductions at some length.

Ubagsberg is a geodetic station situated in the province

of Limbourg, between Maastricht and .Aix-la-Chapelle, and

is an important point from the fact of its having been

made a station in three distinct triangulations. The

difference of longitude between the geodetic pillar at

Ubagsberg and the meridian circle at Leyden was found

to be -t-sm. 52-3i4s. +0-0158.

The Colours and Spectra of Stars.—.A paper by Mr.

W. S. Franks, appearing in No. 8, vol. Ixvii., of the

Monthly Notices (R.A.S.), discusses the relation between

the colours and spectra of star classes.

He tabulates 1360 stars under colour, as observed by

members of the B.A.A., and spectra as given in the

Harvard publications, and finds, in general, a very close

connection between the two features. Of 282 helium

stars, 125 belong to the white or O colour class, whilst

168 of the 377 hvdrogen stars come under the same head-

ing. On the other hand, 210 of the 241 solar stars come

under the colours between Y" and Y'.

Whilst making the investigation Mr. Franks was

impressed bv the marked affinity of helium and bright-

line stars (types B and O) with the galaxy. All the bright-

line spectra met with were in or near the Milky Way.

and when one remembers that the Wolf-Rayet stars, all

the Novae, and the majoritv of short-period variables are

also galactical, it is obvious that the Milky Way is, in

some way yet undetermined, probably the seat of cosmical

actions of primary importance.
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OrExiNG Address bv William E. Hovle, M.A., D.Sc,
President of the Section.

(/Ibn'd^ed.)

The impression left upon my mind by a score of Presi-

dential Addresses to this Section, wliich it has been my
privilege to hear, is that the speaker who treats of the

subject matter of his own researches has the best prospect

of making his remarks interesting and profitable to his

audience. It is, therefore, in no spirit of egotism that I

invite your attention this morning to the small and

economically unimportant group of the Cephalopoda.

Some of my predecessors have been men who walked,

so to speak, on the heights ;
who undertook the culture, or

at all events the surveillance, of large domains. The
extensive views and broad principles which they have thus

been able to lay before the Section have been such as at

once to compel the attention of all who are interested in

any department of biology, or indeed of any branch of

science at all. Mv own case has been far different ; the

plot I have tried to cultivate has been a very small one, and

I have had but little leisure to peep over the fence and

see what my neighbours were doing. 1 come before you,

therefore, as a specialist, and not only so, but as that

most humble kind of specialist—a systematist (a " mere

systematist "is, I believe, the common phrase)—one whose
main work has been the discrimination and definition of

genera and species. I feel that some apology is necessary

in asking zoologists of all departments to step for an hour

into my particular allotment and see what has been going

on there during the last few- decades.

Before inviting you to enter, however, I should like to

plead that even the systeinatist has his uses ; for, properly

considered, what is the systematic arrangement of any

group of animals but the condensed formal expression of

our present knowledge regarding its morphology, ontogeny,

and phylogeny? Furthermore, how could the varied and

complex probiems of geographical distribution be attacked

without the materials prepared by the systematist ?

Having said this much by way of apology and defence,

let me invite you w'lthout further prelude to consider two
or three questions suggested by the study of the Cephalo-

poda.

Just half a century ago (.\ugust i, 1857), there appeared

in the Anna\s and Magazine of Natural History the trans-

lation of a paper by the late Prof. Steenstrup, of Copen-
hagen, which has ever since been regarded as marking
an epoch in our knowledge of the Cephalopoda. The con-

sideration of the scope and significance of this memoir may
profitably, engage our attention for a short time. In re-

searches which were then comparatively recent, Virany
and Vogt and Heinrich Miiller had shown that, in the

genera Trcmoctofus and Argoimuta, the heclocoiylus, a

supposed parasitic worm which had been found in the

mantle-cavity of the female, was in reality one of the arms
of the male which had become detached and found its

way thither, bearing with it the fertilising element—

a

procedure quite unique, not only among the Cephalopoda,
but also among the MoUusca, if not in the whole animal
kingdom. The gist of Sleenstrup's discovery was that,

although the separation of an arm was peculiar to very few
forms, the modification of one or other of the arms for

reproductive purposes was of common occurrence among
the Cephalopoda ; and, furthermore, that the situation of

the particular arm, which was so modified, varied with
the systematic position of the genus in question, and was
constant through the main divisions of the class. To this

less extensive modification of the arm he gave the name
" hectocotylisation."

Stimulated by this discovery, other zoologists examined
the Ceplialopoda in their possession, and described the
modifications in various genera, and now it is universally
recognised that no definition of the Cephalopod is complete
which does not include a description of the position and
form of the hcctocotylised arm. The descriptive anatomy
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of this organ is fairly well known. Out of twenty-two
families, which may be regarded as well established, its

structure is known in a number of genera in no fewer than
twelve, whilst of the remaining ten it has been more or

less conclusively shown that in seven no modification of the

arm takes place, so that there are only three families in

which we are still without any information regarding it.

Our knowledge of the physiology of the apparatus has
not, however, advanced with anything like the same
rapidity. Even in the case of those forms where a true

hectocolylus is found {Argonaiila, Trcmoctopus, and
Ocythoe) it is not known for certain whether the fertilising

arm is deposited by the male in the mantle-cavity of the

female (as I think is most probable), or whether (as is

stated by some writers) the arm breaks off when mature
and finds its own way to its destination. This much is

certain, that for some time after its detachment it pos-

sesses the power of independent movement.
As regards the function of the modified but not detach-

able arm, we h;ive the important and interesting observ-

ations of Racovitza made at Roscoff and Banyuls on
the genera PolyjtKs (Octopus) and Sepiola. It appears that

in the first of these forms the extremity of the hectocoiylised

arm of the male Is introduced into the mantle-cavity of the

female, both individuals resting on the sea-bottom and
at some distance from each other (about 25 cm. in

the case of a male measuring i"25 m. in total length),

.Although after an encounter the female appeared to flee

the embraces of the male, and although the males, when
two were placed in the same tank, fought with each other,

there was no sign of any combat between the sexes as

was described by Kollmann. In Sepiola the female i«

roughly seized by the male, and hi Id with the ventral

surface uppermost ; the two dorsal arms are introduced

into the mantle-cavity, whilst the oiher three pairs hold

the female firmly. 1 he efforts of the male are directed to

keeping the female from attaching hersrlf ic any firm sup-

port. It would appear that the introduction of the arms
of the male into the mantle-cavity interferes with the

respiration of the female, and that she makes desperate

efforts to escape as soon as she can attach herself to any

neighbouring object.- In this respect there is a inarked

contrast between the behaviour of these two genera, and

it is greativ to be desired that observations should be made
on other forms, but the difficulties in the way of this have

hitherto proved insuperable.

.Although, as we have seen, but little is known of the

actual working of the hectocoiylised arm, there are difler-

enees in the structures set apart in the female for the

reception of the spermatophores, which correspond with

the different arrangements of the hectocolylus in the male.

For example, in r'olypus (Octopus) the spermatophores are

deposited in the termination of the oviduct ; in Rossia

there is a large plicated area surrounding the mouth of the

oviduct for their reception ; whilst in the nearly related

Sepiola there is a pouch-like depression of the integument

lying beside the mouth of the oviduct for the same purpose

(von Maehrenthal). In Sepia, Loligo, and the other

.Myopsids in which (he ventral arms are hectocoiylised the

spermatophores are received upon a specially modified area

lying just to the ventral ?ide of the mouth.

From this all loo brief sketch of the function of these

organs we may now return to the question of the systematic

value of the modified arm of the male. Prof. Steenstrup

was firmly convinced of the paramount importance of the

heclocotylisalion as a classificatory character, and he

seemed to cling to this belief almost with the .ardour of

a devotee for a religious principle. In iSSi he published

a memoir in which a new classification of the genera

Sepia, Loiigo, Rossia, and some other forms was pro-

pounded, based avowedly on the position of the hecto-

coiylised arm : and when this scheme was attacked by the

late Dr. Brock of Gbttingen, he defended it vigorously

In a further communication, placing at its head the

following thesis much in the same spirit as Luther nailed

his famous theses to the church door at Wittenberg

:

" Hectocotvlatio bene obscrvata et rite conslderata divisionl-

bus naturae semper congruit ; incongrua divlsionibus, eas

arbitrarias et factltias esse indicat."

Steenstrup further explains ihat ihi- point of most conse-
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quence is which pair ! arms is affected by the heclocotylis-

ation, whether the first, third, or fourth pair; next in

importance comes the nature of the modification; while the

question whether the right or left arm is affected is quite

insignificant. It will be our business to consider how far

the Danish naturalist's position is justified in the light of

our present knowledge.
An inspection of the facts known up to the present

time shows, first of all, that where hcctocotylisation

is known to take place it affects either the first, third,

or fourth pair of arms ; no instance is yet known
where the second pair is modified, except in sub-
sidiary relation to another pair, or in one or two rather

doubtful cases in which all the arms are said to be modified.

It appears, furthermore, that hcctocotylisation of the ihiiti

pair is confined to the Octopoda, while the first and fourth

pairs are affected in the Decapoda, so that, as far as

the main divisions of the Dibranchiata are concerned, the

position of the hectocotylus is a correct index to them. We
may, however, go a step further still, and point out that

in every family, with one exception, the position of the

hoetocotylised arm is constant within the limits of the

family, so that there is a verv' strong prima facie case for

the truth of Professor .Steenstrup's dictum. The difficulty

arises when we come to consider the family .SepiolidEE and
its allies, and endeavour' to form an idea of their relation-

ships to each other.

Steenstrup was so convinced of the truth of his thesii'.

th.-ct he divided the Myopsida into two main divisions

according to wiiether hectocotylisation affected the first

or fourth pair of arms, and placed the four genera Sepia-
darium, Sepioloidea, and Idioscpius (notwithstanding their

Scpiola-like form) with Spirilla, apart from Scpinla and
Rossia, and along with Sepia and Loligo. It becomes
necessary now to inquire how far this classification is

justified by what we know of the morphology of the
forms concerned.

It will be convenient to deal in the first place with
Spirilla, which has always been of great interest on
account of the unique structure and position of its shell.

It still belongs to the greatest of zoological varieties, only
a dozen specimens with the soft parts having been obtained,
of which one alone proved to be a male. This was
e.\amlned by Sir Richard Owen, who described the hecto-
cotylisation as affecting both the ventral arms, which
are much enlarged, exceeding the others both in length
and thickness : they are quadrangular in section, devoid
of suckers, and the right is much larger than the left.

The other arms appear to have a round truncated extremity
which may be a secondary modification. The relationships
of Spirilla have recently been made the subject of inquiry
by Prof. Paul Pelseneer, who completed the memoir in the
Challenger reports begun by Prof. Huxley, and by
Dr. Einar Lonnberg of Stockholm, who dissected a
specimen obtained for him from Madeira by the late
Captain Eckman. These two investigators arrived at
different conclusions regarding its systematic position.

Pelseneer regards it as an CEgopsid, Lonnberg as a
Myopsid, but the anatomical characters on which they
are agreed are enough to show that, at anv rate, these
two forms cannot be so closely related to each other as
to belong to the same sub-family, or even family.
With regard to the question at issue between

them as to the Gigopsid or .Myopsid nature of Spirilla.
I think, on the w-hole. that its reseinblance is to the
former rather than to the latter ; but I believe that the
branch of the ancestral tree which terminates in Spirilla
was given off from the main Cephalopod stem before
the CEgopsida and Myopsida, as we now know them, had
been separately evolved. Paljcontology reveals a possible
descent of Spirilla from a Belemnitoid through such an
intermediate form as Spiriilirosira ; and from this, on the
other hand, it is easy to conceive of the descent of Sepia
through a form resembling Bclosepia. Such a relation
could be expressed by the following diagram, which is,

however, only a rough illustration of possibilities, for
Spiriilirostra is a Miocene form and Belosepia an Eocene,
so that the former could hardly be the ancestor of the
latter. It is only contended that these forms indicate a
possible line of descent.

Spirula

Sepia

Belosepia

I.

Spirulirostra

Belemnites

Unfortunately, in the present state of our knowledge,
it is impossible to correlate the above diagram with one
based upon the study of the soft parts of recent forms. It
is suflicient if they do not contradict each other. We know
nothing of the soft parts of the fossils, and there is no
recent form, which exhibits shell characters, bridging over
the gulf between Septa and Spirula. To sum up, Spirula
must be regarded as, at all events, the representative of a
distinct family : it is not unlikely that it mav one day
become the type of a division coequal with .Mvopsida and
CEgopsida, and it does not appear to me that the structure
of its hectocotylised arms would be any argument against
such a view.

We may now consider the genera Idiosepiiis, Sepia-
dariuin, and Sepioloidea, regarding w^hich there can be no
doubt that on morphological grounds the.se three genera are
more nearly allied to the Sepiolidae than to the Sepiidae or
Loliginidae ; in fact, practically the only character of any
importance which points in the opposite direction is the
hectocotylisation. This portion of the subject has been
very fully and clearly handled by Dr. Appellof of Bergen,
and to his memoir I refer those who desire more de-
tailed information. We have here, then, a case in which
forms the ventral arms of which are hectocotylised are.

more nearly related to forms with dorsal hectocotylisation
than to others with ventral, and this shows that the position
of the modified arm (or arms) is not by itself an infallible

guide to systematic affinity. It is a striking instance of

an aphorism of the late Prof. RoUeston, that " no single
character can be regarded as a safe basis for a natural
classification until it has been proved to be .so."

It may, however, be worth while to look a little further
into the relationships of these forms, and to see whether
the hectocotylisation of the dorsal arms is quite as sporadic
and irregular as it at first appears.

After the separation of Idiosepius two possibilities pre-
sent themselves as to the further evolution of this group.

A. The main stem divided into two branches leading to

Rossia and Sepiola on the one hand, and to Sepiadarium
and Sepioloidea on the other.

B. The stem gave off first a branch leading to Rossia,
and subsequently divided into two, one leading to Sepiola
and the other to Sepiadarium and Sepioloidea.
These two alternatives mav be expressed graphically

thus :

Sepiadarium

1
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These schemes are not entirely satisfactory. Certain
difficulties are common to them both. The posterior

salivary glands, which, it is assumed, were inherited in a

fused condition from the primitive Qigopsid stem, and
remain in that condition in Hossia, have been separated in

IJiosepius, Sepiadariiim, and Sepiola, as well as in Sepia
and Loligo.

Furthermore, A presents the difficulty that the fusion of

the mantle with the head in the nucha! region has been
acquired independently by hUosepius, Sepiadariiim and
Scpioloidca, and Sepiola.

On the other hand, B has the disadvantage of assuming
that the hectocotylisation has been transferred from the
fourth to the first pair of arms independently in liossia and
Sepiola.

If, as I believe to be the case, scheme A is admitted to
offer the lesser of the two difficulties, it has the advantage
of indicating that the hectocotylisation of the ventral arms
has been directly inherited from the main stem common
to Myopsids and CEgopsids, and has only been transferred
to the dorsal arms in the branch common to Rossia and
.Sepiola.

Hence we reach the conclusion that, although the
variations in the structure and position of the hecto-
cotylus follow pretty closely the systematic divisions of the
Dibranchiata, we are not justified in maintaining that the
position of the hectocotylised arm is by itself a sufficient

guide to the systematic position of a doubtful form ; it is

only one of many characters that must be taken into
consideration.

The subject of fossil Cephalopoda has not formed any
part of my own special researches, but a contribution has
recently been made to our knowledge of these forms to
which it seems desirable to allude, because it deals, not
with systematic or stratigraphical facts, but with con-
clusions which may be drawn from shell structure as to
the life-history and habits of certain important and interest-
ing forms. Prof. Jaekel, formerly of Berlin, now of
Greifswald, the author of the memoir referred to, lays down
a number of theses regarding the organisation and mode
of life of these e.xtinct species, and I venture to give an
abstract of his views, premising that my acquaintance with
paleontology does not justify me in expressing a definite
opinion as to the validity of his conclusions, though they
seem extremely reasonable.
His opening statement is that Orthoceras and its allies

were not free-swimming but sessile organisms, and this is

based on the following arguments amongst others. The
shells were thicker and heavier than any that are found
in pelagic organisms

; the external sculpture shows that the
shell was not embedded in the soft parts, and if it were
exposed the annulate arrangement of many forms is incon-
sistent with their easy passage through' the water; the
" lines " (in the naval architect's sense of the word) of an
organism intended for navigation are always smooth and
not wavy; otherwise undue friction against the water would
be created ; whilst the straight transverse margin of the
aperture of the shell shows that it was not carried by a
creeping body like that of a snail. Their sessile nature is

further shown in the first place by the radial symmetry,
which is rare in free-swimming forms, and almost unknow-n
in those the axis of which is long in proportion to their
diameter. Further, the termination of the shell is generally
broken off : of all the thousands of specimens which have
been examined, but very few show the initial chamber ; in
those cases in which the apex is preserved it shows a
scar, where the siphuncle entered the protoconch. The
separation of the shell into chambers by transverse
septa occurs only in sessile forms, but in such it is

found in many divisions of the animal kingdom. The
reason of this cameration is to be found in a constant
effort to keep the body of the animal above the surface of
the mud in which it is rooted. On this view the siphuncle
admits of a simple explanation ; it is the vestigial part
of the body which has been contracted and partially cut
off as the body has moved successively forward to the
enlarged superior portion of the shell.

It may be added that J. M. Clarke has recorded a case
in the American Upper Devonian rocks in which the

majority of the large Orthoceratida^ were fossilised in a
vertical or but slightly sloping position.

The forms such as Phragmoceras, &c., in which the
aperture of the shell is contracted, and often shows
bilaterally symmetrical notches, are interpreted as having
lived buried in the mud. The notches served for the

protrusion of the anus, vent, and siphon, which latter

were probably elongated tubes stretching up through aper-

tures excavated in the mud, much in the same way as the

heart-urchin {Echinocardiiiin) among the sea-urchins lives

buried in the mud, and obtain.s nourishment by stretching

its tube feet up to its surface. The arrangement of the
arms was probably like that seen in the embryos of Di-
branchiata, or of the circunioral appendages of Nautilus.
Turning to the extensive and interesting group of

Belemnites, Prof. Jaekel enunciates the view tnat these

were not, as has been commonly believed, active free-swim-
ming forms, the rostrum (guard) serving as the pointed
ram of a battleship, but stationary, the rostrum playing the
part of a pile by which they were rooted in the mud at the

sea-bottom, like the pointed base of a Flabellum cr other

deep-sea coral, or thr- anchor-spicules of a glass-rope sponge.

In favour of this view may be adduced the size, weight,

and solidity of the rostrum, which, if the animal moved
about in a horizontal attitude, would have thrown its

centre of gravity too far towards that end of the body :

its circular section, which points lo a radial, not a bilateral,

symmetry, and hence, as above mentioned, to a sessile

rather than a free-swimming habit. The pointed form of

the rostrum would be admirably adapted to fixation in

a muddy bottom, whilst its weight would render it a very
effective anchor. Further, it is to be noted that Belemnites
are found abundantly in strata of argillaceous origin.

This view has a strong recommendation in the fact that

it presupposes gradual progress in the Cephalopoda in the
direction of greater mobility as evolution advanced, thus :

.'\. Orthoceras—firmly attached.

B. Belemnites—anchored in the mud.
C. Recent Dibranchiata—free-swimming.

Another interesting discovery of Prof. Jaekel is that

of a slab of Solenhofen stone, upon which are certain

specially arranged impressions, apparently made by the

hooks on the arms of a Cephalopod. If this determination
is correct, the fact is of the greatest interest, for it would
show that these animals walked upon the ground with the

head downwards and the distal extremity of the body ele-

vated ; that in them the arms were not merely morpho-
logically, but also functionally, the equivalent ot a foot.

In conclusion let me direct your attention to a subject

which is almost entirely the growth of the last fifteen

years. I mean the discovery and investigation of luminous
organs in the Cephalopoda. These have now been ob-

served in no fewer than twenty-nine out of about seventy

well-characterised genera of Decapoda, and have been found
to present a most interesting variety in position and in

structure.

Before passing on, however, to consider the structure

of these organs, it may be well to lay before you the

evidence on the strength of which a photogenic function

has been ascribed to them. The actual observations are

remarkable chiefly for their paucity ; indeed, it may seem
to some that the foundation of solid fact is too slender for

the superstructure raised upon it, but still due consideration

will show that this is not the case. The first recorded

occurrence of phosphorescence in the Cephalopoda is due
to V^rany, and dates back rather more than seventy

years, though it was not published till 1851. The descrip-

tion is so definite and concise as to be well worth quoting :

" As often as other engagements permitted, I watched

the fishing carried on by the dredge on the shingly beaches

which extend from the town of Nice to the mouth of the

\'ar. On the afternoon of September 7, 1834, I arrived at

the beach when the dredge had just been drawn in, and
saw in the hands of a child a cuttle-fish, unfortunately

greatly damaged. 1 was so struck by the singularity of

its form and the brilliance of its colour that 1 at once

secured it, and, showing it to the fishermen, asked whether
Ihev were acquainted with it. Upon their replying in the
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negative I called their special attention to it, and offered a

handsome reward for the next specimen secured, either

alive or in good condition, and then passed on to other

fishermen and repeated my promise. Shortly afterwards

I was summoned and shown a specimen clinging to the

net, which I seized and placed in a vessel of water. At

that moment I enjoyed the astonishing spectacle of the

brilliant spots, which appeared upon the skin of this animal,

whose remark-able form had already impressed me : some-

times it was a ray of sapphire blue which blinded me ;

sometimes of opalescent topaz yellow, which rendered it

still more striking ; at other times these two rich colours

mingled their magnificent rays. During the night these

opalescent spots emitted a phosphorescent brilliance which

rendered this mollusc one of the most splendid of Nature's

products. Its existence was, however, of short dur.ntion,

though I had placed it in a large vessel of water. Prob-

ably it lives at great depths."

The species thus referred to was Histioteuthis boiiellianci,

which we shall have occasion to refer to in the sequel.

The next observation, so far as I am aware, was made
by Prof. Chun, on board the Valdivia during the Ger-
man deep-sea expedition, on a form which he has called

Thaumatolampas diailciua. The specimen captured lived

long enough to allow of a photograph being made of it

whilst in a state of functional activity, and the appearance

it presented is thus described by the observer :

" .\mong all the marvels of coloration which the animals

of the deep sea exhibited to us nothing can be even dis-

tantlv compared with the hues of these organs. One would
think that the body was adorned with a diadem of brilliant

gems. The middle organs of the eyes shone with ultra-

marine-blue, the lateral ones with a pearly sheen. Those
towards the front of the lower surface of the body gave out

a rubv-red light, while those behind were snow-white or

pearly, except the median one, which was sky-blue. It was
indeed a glorious spectacle."

Finally we have the genera Heterotetithis and Si'piola,

the phosphorescent properties of which were seen last year

by Dr. W. T. Meyer and Dr. W. Marchand in the

Zoological Station at Naples.

This short list comprises all the actual observations on

the luminosity of these animals ; in these, however, the

photogenic function has been definitely associated with
special organs, and it is by comparison with these that

other organs in other species have been regarded as having
the same significance.

The history of the anatomical examination of these organs
dates back only to the early 'nineties, and, so far as I can
ascertain, the right of priority of the discovery rests with
Prof. Joubin, who made a communication to the Soci^t^

scientifique et medicale de I'Ouest at Rennes on Februar)' ^.

iSg'j, a brief account of which was published by the Soci^t^

de Biologic of Paris on the lolh of the same month : this

communication related to Histioteuthis ruppelli, and in it

attention was called to \'erany's observation quoted above.

Sections of the organs of Ahraliopsis were exhibited at the

Gottingen meeting of the German Zoological Society and
at the NottinghaiTi meeting of this Association in the
same year. Successive memoirs by Joubin and others

followed, and in 1903 Prof. Chun delivered an address
to the German Zoological Society at Wiirzburg, in which
he gave a masterly survey of the whole subject, brought
forward instances of similar organs previously overlooked,
and showed the great variety in structure, not only in the

organs of different species, but even in organs of one and
the same individual.

More or less adequately authenticated luminous organs
have now been recorded in no fewer than thirty-three
species of Cephalopoda, and they have been found to occur
in the following situations :

(i) Ventral surface of mantle.

(2) Ventral surface of body-wall within the mantle-
cavity.

fj) Ventral surface of siphon.

(4) Ventral surface of head.

(i) Ventral surface of arms (usually confined to the ven-
tral and ventro-lateral, rarely found on the dorso-lateral,

and very rarely on the dorsal).
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(6) Ventral surface of eyeball.

(7) \'entral surface of tentacles.

(8) Dorsal aspect of the dorsal arms.

(9) Dorsal surface of fin.

The most striking fact apparent from this summary is

that luminous organs are practically confined to the ventral

aspect of the animal. Another remarkable fact is the exist-

ence of organs concealed beneath the mantle and beneath

the integument covering the eyeball, which can only be

effective by reason of the transparence of the tissues in the

living creature.

To give a detailed description of the structure of these

many and varied organs would be out of place on the

present occasion ; it must suffice to group them into more
or less well-defined classes and take an example from each.

The luminous organs of Cephalopoda may be divided in

the first instance into

A. Glandular.

B. Non-glandular.

A. Glandular Organs.—In this class we have to deal only

with the type of structure found in Heteroteuthis, Sepiola,

and Rossia, which has been investigated by Dr. W. T.

Meyer, of Hamburg, a pupil of Prof. Chun. When work-

ing at the Naples Zoological Station he was fortunate

enough to obtain a specimen of Heteroteuthis dispar, and

Dr. Lo Bianco called his attention to its luminous proper-

ties. On examination in a dark room it was easy to see

the organ lying on the ventral surface of the body, just

behind the funnel, showing through the transparent mantle

with a pale greenish light like that of the glowworm. It ap-

peared, further, that when the aniinal was irritated it shot

rapidly through the water, leaving behind it a trail of

luminous secretion which floated in the form of separate

globules, and were afterwards drawn out by the currents

into long threads. Dr. Meyer was able to repeat this

exhibition of fireworks several times.

In Sepiola the luminous secretion is not ejected, but

remains attached to the surface of the gland ; and, further-

more, the light is only given off on powerful stimulation,

as, for example, when the mantle is cut open. The struc-

ture of these organs has as yet been only very briefly

described by their discoverer : they consist of paired glands,

situated as above described one on either side of the anus,

and partially concealed by the lateral margin of the ink-

sac, which forms a recess for their reception. Beneath

and to the inner side of the gland there is a reflector, and

above it is a rounded gelatinous mass, fibrous in structure,

transparent during life, covered with a delicate muscular

layer. Dr. Meyer hesitates as to the function of this mass
:

biit I think, in view of the structure of the luminous organs

in other species, we may hazard the suggestion that it is

some kind of lens. This organ is of particular interest,

because it is the only instance yet recorded of a luminous

organ among the Myopsida and the only glandular luminous
organ in the Cephalopoda. Glandular luminous organs

are, however, known in many species of fish, and in Pholas

among the Molluscn.
B. Non-glandular Organs.—These may perhaps be divided

into

(i.) Simple, without special optical apparatus,

(ii.) Complex, with more or fewer of the following

structures : pigment layer, reflector, lens, dia-

phragm.

(i.) ."Vs a type of the simpler kind we may take the

branchial organ of Pterygioleuthis giardi, in which w-e

have a central mass of parenchymatous tissue, with a deli-

cate superficial membrane (consisting of two thin la^jers),

and resting upon a rather thick layer of close, compact

tissue, which stains very deeply ; beneath this organ is a

single layer of cells containing a reddish-brown pigment.

The corresponding organ in the nearly allied Pyroteuthis (or

Pterygioleuthis) margaritifera is a degree more complex,

for underneath the central cell mass is a thick layer

of scale-like bodies, similar in structure to that regarded in

other cases as a reflector (" tapetum " of Chun). In both

these cases it seems necessary to regard the central cells

as the source of light (see Fig. .a).

.Another organ, almost equally simple, is that found in

the tentacles of Thaumatolampas, where the central por-
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tion of the stem of the tentacle for about 2 mm. of its

length is occupied by a large rounded cell-mass whose
diameter is more than half that of the tentacle. The
nerve which usually occupies this position is pushed to

one side and flattened out like a ribband. .Most curious
is the fact that on the side opposite to the nerve a second
organ is superposed on the first, which is of more complex
structure, inasmuch as it has in its centre a mass cl

photogenic cells surrounded by a system of radiating fibrils

with a pigment layer and tapetum at one side (see I'ig. j

(ii.) As an example of the complex organs we may con-
veniently take those of Histioteuthis rUppelli, where
they are scattered over the ventral surface of the mantle,
siphon, head, and arms, forming in particular a definite

ring round the ventral half of the margin of the ocular
aperture. The organ itself is an ovoid body, about i mm.
in length and somewhat less in diameter. The deeper
three-fourths of this cup are covered with a thin layer of
pigment, which is lined with a thick coating made up of

small lenticular bodies packed closely together and forming
a kind of mirror. The space within this, equal in diameter

1.—Semi-diagrammat'c sections of typ'.cal luminous organs :-

gioteuthh ^ardi B, Tentacular organ- of Tlmimatolitmpas, C, Pall
D, PalHal organ 0^ llislioteulhis rtippclli. a. Accessory lentacular orgai
r/, Diaphragm. /, Lens, ifa, Lacuna. «/, Mirror (external). «, Nerve.
genie cells, //j', Photogenic cells of accessory organ, r, Reflector (inte

to about half the diameter of the organ, is filled with a
mass of large deeply staining cells with large distinct nuclei.
The more superficial portion of the organ is made up of
what seem to be refractive structures. The deeper portion
is conical, fitting into a hollow in the photogenic mass,
whilst the upper part is bounded by a definite convex sur-
face, the function of which is obviously lenticular. Nerves
have been traced passing through the mirror to the light-
prodi^cing cells in the centre. This ovoid body is situated
at the posterior end of a somewhat hollowed patch of
an elongated oval shape, which may measure as much as
10-12 min. in its antero-posterior diameter. A consideration
of the form and position of this hollow-cd patch and of its
relation to the axis of the organ shows pretiv clearly that
it is an external mirror, destined to throw the rays of light
downwards and forwards (see Fig. d).

_
One of the inost coinplicated organs known is that found

in the marile of AhraUo^sis. Here the whole apparatus
IS spheroidal in form and surrounded bv a black coating,
derived apparently from a number of confluent chromato-

phores. The photogenic cells lie rather in front of the

centre, and before them again a ring of black cells seems
to discharge the functions of an iris diaphragm. Behind
the source of light is a reflector consisting of two parts :

the deeper is concave, spheroidal, and made up of numerous
concentric layers; the more superficial portion is conical,

and also composed of concentric lamellae. Partly in front

of and partly behind the diaphragm is a lenticular mass of

tissue. These little lanterns are scattered in considerable

numbers over the ventral surf.^ce of the mantle, funnel,

head, and arms, and the appearance of the animal when
they are functionally active must be brilliant in the extreme
(see Fig. c).

If we examine the organs just described and the others

above enumerated, we sec that certain conditions are ful-

filled in all cases—namely, the presence of a mass of deeply

staining, active cells with distinct nuclei, supplied with

blood-vessels and ni^rves. These, then, are the essential

parts of the apparatus, though even here differences obtain :

for example, in Thaiinuiloliwipas the cells are polyhedral,

highly refrac'.ile, and clearly defined, with spheric.il nuclei

and distinct nucleoli. In Chirotcu-
thopsis the cells are few and large,

and partially fuse one with another.
In Pterygioteiithis the fusion has pro-
ceeded so far that the cell-boundaries

are no longer recognisable, and there is

present a finely granular mass in

which numerous nuclei of varying size

may be distinguished. In other cases
the cells branch out into fibres and
form a reticulate structure (Calli-

teuthis). In rare cases, as, for

instance, the tentacular organ of

Thaumatolampas, above described, this

essential part constitutes the whole
organ ; but generally other structures
are superadded, such as a pigment
coat, reflector (" tapetuin " of Chun),
!<'ns, :ind diaphragm, as has been
mentioned in the complex organs just

described.

Numerous interesting questions at

once suggest themselves in regard to

these structures, and it is very dis-

appointing to admit that in regard to

, almost every one the answer is a con-

A*^ fcssion of ignorance.

The first inquiry is : What is ihe

origin of these organs, and from what
primitive structures are they evolved'
Here it is possible to say but little

;

there is no instance in which the

development of these organs in the

embryo has as yet been studied. A
larva, believed to be that of Histio-

teuthis, came into my hands a short

time ago, and full of hope I had a

portion of the mantle cut into sections,

but with no result whatever ; there was
ould interpret as the rudiment of such

nchial organs of Ptcry-
i il organ of Abralio/isis.
n. c/i, Chromatophores.
p. Pigment. ///, Photo-
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nothing which
an organ.

Those organs occur in so many and such scattered families

that it seems clear they must be polyphyletic. Further-
more, even in one and the same species the different organs
are not all constructed on the same plan. In Abraliopsis,

for example, the pallial organs are quite different from the

ocular ; but the most striking example of this sort of

complexity is found in the remarkable Thaumatolampas,
which has altogether twenty-two organs constructed on no
fewer than ten dilTercnt principles. It seems difficult in

such a case to resist the conclusion that these organs have
been separately evolved at different times, and perhaps from
different origins, during the phylogenetic history of the

species.

This variety in the structure of these organs naturally

suggests the query : Do these differently designed lamps
give out different kinds of lights? Here we have the

observation of Prof. Chun on board the ^'aldivia to

guide us, according to which in the living animal the middle
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ocular organ shines with an ultramarine light, whilst the

middle of the five ventral organs is sky-blue and the anal

organs are ruby-red. It may also be observed that even in

preserved specimens, when examined in a strong light, the

different organs seem to shine with different colours,

although there is under such conditions no actual emission

of light. Furthermore, in some forms (e.g., Calliteuthis)

there are chromatophores in the superficial layers of the

integument over the luminous organs, through which the

light admitted must pass. A somewhat similar arrange-
ment obtains in the curious structures in Chirotetithis, which
were regarded by Joubin at the time of their discovery
as " thermoscopic eyes," but which are, I think
rightly, in the present state of our knowledge, con-
sidered to be a special kind of luminous organ.
In these instances the function of the superficial

chromatophores may be to colour the light which passes
through them.

The question of the utility of these variously coloured
lights to the creature possessing them admits of an answer
which is, at all events, extremely plausible. It was sug-
gested in the case of deep-sea fishes by Brauer, and has
been adopted by Chun in reference to the Cephalopoda.
They serve as recognition marks by which the various
species can identify their fellows

;
just as certain colour

patches in the plumage of birds enable them to find their

mates, so in the darkness of the ocean abysses do these
fairy lamps serve their possessors. Another and perhaps
even more obvious utility is suggested by the general dis-

tribution of these organs. It has above been pointed out
that they are, almost without exception, on the ventral
aspect of the body, that is, the inferior surface in the posi-

tion in which the animal habitually swims. It must
happen, therefore, that when the creature is moving over
the floor of the ocean in the quest for food, this must be
illuminated by its lamps, and the advantage of a series of

searchlights playing over the ground will be at once
apparent.

Finally we have the question : How is the light pro-
duced? To this we can only say that this is an instance of
the transformation of one kind of energy into another.
We are quite familiar with the production of heat in the
animal body by the processes of oxidation which go on in it ;

we are also familiar with the production of kinetic energv
when a muscle contracts under a nervous stimulus ; and
we are also aware that electric discharges are produced
under similar conditions in certain organs of the Torpedo
and other fish. The production of light is a phenomenon of
the same kind. When we can explain how stimulation
applied to a nerve causes contraction in a muscle, then,
and not till then (so far as I can see), shall we be within
reasonable distance of explaining the action of these living
lamps.

One point is worthy of notice which has been ascertained,
not by experiments on the Cephalopoda, but on other
animals, namely, the remarkable economy of this illu-

minant. A perfectly infinitesimal proportion of the energy
expended is wasted on the production of heat. From
this point of view animal phosphorescence puts to
shame our most modern devices. Whether we shall
ever be able to rival Nature in this respect remains to

be seen.

We have thus shown how rapid has been the growth of
our knowledge regarding the distribution and structure of
these fascinating organs, and yet how little we have learned
of the mode of their operation, and we end, as all scientific

inquiries end when pursued far enough, with a confession
of ignorance.

What I have ventured to lay before you are a few of
the fruits of the little garden plot in whose culture I have
been privileged to take a humble share. If it has appeared
to you tliat the labour spent upon their production by a few
enthusiastic workers has been well expended ; if they show
that in this, as in any other group of animals, the study
of small details conscientiously carried out leads to pro-
blems of the deepest interest, my object in the preparation
of this .\ddress will have been fullv achieved.
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MATHEM.iTICS .4.VD PHYSICS AT THE
BRITISH ASSOCIATION.

r\^ Thursday, August i, at lo a.m.. Prof. A. E. H.
^^ Love, F.R.S., read his presidential address, which

has already appeared in full in these columns (see Nature.

August i). A vote of thanks, moved by Sir D. Gill and

seconded by Sir G. Darwin, was carried with acclamation.

The Hon. R. J. Strutt commenced the ordinary proceed-

ings with a paper on helium and radio-activity in common
ores and minerals. He was inclined to attribute the

helium which can be obtained from minerals, not to a

radio-activity of the rocks themselves, but to the radium

which they contain. The evidence on which this con-

clusion was based is that the ratio of radium to helium

present is nearly constant. A great exception occurs in

the case of beryl, which shows no radio-activity, but con-

tains a large' quantity of helium. Prof. Rutherford

suggested that thorium should be looked for in beryl as

a source of the discrepancy. In his reply, Mr. Strutt

stated that he had found thorium in granite but not in

beryl in sufficient quantities to afford an explanation of

its peculiar behaviour.

Lord Kelvin followed with a paper on the motions of

ether produced by collisions of atoms or moleciiles con-

taining or not containing electrions. To him it seems

extremely improbable that differences of grouping atoms

all equal and similar should suffice to explain all the

different chemical and other properties of the great number

of substances now commonly called chemical elements.

The impossibility of the transmutation of one element into

any other he declared to be almost absolutely certain.

The ether he takes as an elastic, compressible, non-

gravitational solid. It is, however, only under the

enormous forces of attraction or repulsion exertetl by atoms

on ether that augmentation or diminution of its density

is practically influential. Purely dynamical reasoning

leads him to infer generally similar theorems for an atom

to those worked out by Heaviside for an electron. The

association of atoms with electrions (or atoms of resinous

electricity), and the interaction of both with the ether,

form the' basis of a general explanation of physical

phenomena.
In a paper on secular stability. Prof. Lamb explained

the difference between ordinary or temporary stability,

i.e. stability as asserted by the method of small oscilla-

tions, and secular stability, i.e. stability when account is

held of possible frictional forces ; and he gave an experi-

mental illustration of the latter kind. A pendulum hangs

by a Hooke's joint from the lower end of a vertical shaft

which can be made to rotate by a pulley with constant

angular velocity u: The effect of the rotation is that its

two circular component vibrations have different periods,

that one being the faster the direction of revolution of

which agrees with that of the shaft. The criterion
_
of

secular stability imposes a limit to the speed for which

the vertical position of the shaft is stable ; for_ speeds

higher than the limiting one a new position of equilibrium

is possible in which the pendulum rotates at a constant

inclination 9 given by cos fl = M,f;I/(A-C)a.^ where A and

C are the two principal moments of inertia of the

pendulum at the joint.

The beginning of the session on Friday had been allotted

to a discussion on the constitution of the atom, and the

committee of the section had not been in error in expect-

ing that this would be of intense interest. Prof. Ruther-

ford, whom we now have permanently in this country,

opened it with a speech which was specially intended to

suggest lines for discussion rather than to be a dogmatic

statement of his own views. It was perfectly clear, how-

ever, that he regarded the electron as having come to

stay,' although at present it is impossible to decide whether

the' electrons which are set free in radio-activity or are

revealed bv the optical properties of an atom are merely

an outer circle or are a revelation of the internal consti-

tution of the inner core of the atom. He declared in

favour of a kinetic view of the atom in opposition to

statical views such as that developed by Lord Kelvin.

Only on a kinetic theory could the great velocity of the

particles be explained.' Sir O. Lodge in his contribu-
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lion to ihe discussion took up a very definite line; "The
(Electrical theory explains both inertia and radiation ; and
when a satisfactory explanation is given it ought to be
supposed to be the right explanation, inasmuch as it is
unlikely that two dilferent systems will both tit the
facts." One difiiculty that has to be faced is that dis-
persion, absorption, and radiation (which are all con-
nected) appear to indicate that the electronic constituents
of an atom are few, but the electrons so tested may be
only those which are comparatively free, and are' not
completely encased or submerged in an opposite charge.
Such deep-seated or constitutional electrons would be in-
accessible to light vibrations, and would take no part in
dispersion unless violently shaken bv chemical clash.
Ihe real diiriculty is our present ignorance of the nature
of positive electricity. .Sir Win. Ramsay urged that the
chemist is at present more interested in the detachable
electrons, and leaves the nature of the constitution of the
atom as non-essential from the point of view of chemistry
Ihesc detachable electrons are the cause of valency and
chemical elements of the metallic class must be regarded
as compounds

;
for example, HE niav represent an atom

of hydrogen the E of which is an electron; for hydrogen
chloride, dissolved in water, gives as one of its products
11 while the E is transferred to the chlorine atom. He
referred to Prof. Rutherford's statement that no profound
change had been discovered to take place in matter bv
the loss of electrons, and he pointed out that nickel under
combined bombardment bv electrons is partially trans-
formed into a radio-active body belonging to thit •;erip<;
of metals which yield insoluble sulphates. .\ fain of
electrons, therefore, produces a permanent chance in
matter. "

To Mr. F. Soddy, the philosophic unification for which

\ ,7
Se had pleaded seemed " unphilosophic and

strained.
_ ^

It was possible to retain the idea of the inertia
of electricity as being due to the magnetic field around
the moving charge without taking the further step of
supposing that matter was ultimately electrical in
character. The subject is being approached from both
the speculative and experimental sides, and the hypotheses
of the former side often failed when subjected to thesupreme test of prediction, and were sometimes little morethan an ingenious mimicry of known facts. Mr G \
Schott considered that it w^as too soon to expect' the
mathematical physicist to predict new phenomena since it
IS only within the last few years th.al he has been sup-
plied with the materials necessary for his method eg.
he eectron He adduced one positive result which may
help to decide between the static and the kinetic view of
the atom. A uniform magnetic force acting on a rotaiine
ring gives a periodic mechanical force capable of pro-
ducing resonance. In consequence, a rotating ring is
capable of yielding a magnetic moment very much larger
than it would do if at rest relatively in the field Prof
Larmor claimed the right of physicists to make hypotheses
even with regard to the atom'. He considered that our
views about the electron would have been just the same
as they now are if radio-activity had not been discovered
and he gave a short historical account of the develop-
ment of electronic theory from Faraday through Maxwell
to modern times. Lord Kelvin preferred to regard the
.-itom as a big gun loaded with an explosive shell. The
firing of a shell does not cause the destruction of the
gun

;
the electron, however, changes its nature in a way

analogous to the bursting of the shell after explosion.
The discussion throughout was very stimulating, even if

few decisive statements could be made. It was note-
worthy that no allusion was made to the late.st optical
papers of Drude, in which he allocated the parts played
by bodies the mass of which is that of an electron, and
bodies the mass of which is comparable with the mass of
an atom, in determining the optical dispersion of solids
e.g. fluorspar.

A paper was next read by Sir Wm. Ramsav detailing
the remarkable discoveries announced in a' letter to
Natuke, July 18. Briefly stated, it appears that helium,
neon, or .argon is formed from radium emanation
according as it is dry. dissolved in water, or dissolved
in a strong solution of a copper salt. Simultaneously,
lithium and perh.nps sodium are formed, the presumption
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being that they are formed at the expense of the copper.
The importance of the former discovery is that this is the
first time the nature of the products of radio-active dis-
integration has been found to be controllable.

In a paper by .Mr. F. Soddy and T. D. Mackenzie
(Carnegie research scholar) on pseudo-high vacua, it was
shown that the electrical characteristics of a high vacuum
occur in helium (purified by calcium and subjected to
further purification by the passage of the discharge) at
pressures between J mm. and ij mm. of mercury, whereas
in hydrogen the s.ime holds at i 25 mm. These pressures
are far higher than is commonly supposed. The absorp-
tion of helium, argon, and neon in spectrum tubes after
continuous running occurs mainly in the volatilised film
of aluminium deposited from the electrodes. The gas can
be mainly recovered by dissolving the film in mercury or
heating the tube.

Prof. Larmor gave a very brief summary of a paper
on the range of freedom of electrons in metals. It was
remarked that a hopeful plan for elucidating the
mechanism of the transfer of electricity (electrons) from
molecule to molecule is to study the time relations. The
optical phenomena of metals introduce times, viz. the
periodic times of ihe vibrations which are small enough
for this purpose. Ilagen and Rubens's experiments on the
connection between infra-red radiation and electric con-
ductivity show that the time required to establish con-
duction completely is a small fraction of the period of such
waves. If the semi-free electrons to which conduction is

due have a velocity of mean square determined by the
gas laws, this restricts their range of freedom almost to
ihe interspaces between the molecules. On the other
hand, the fact that the square of the quasi-index of re-

fraction of light for the nobler metals is not far removed
from being a real negative quantity, indicates that the
number of such free electrons is of about the same order
of magnitude as the number of molecules.

The proceedings on Monday, .'\ugust 5, opened with a

paper by Dr. L. Holborn on optical pyrometry, in which
he outlined the various radiation methods of measuring
temperature. The most recent optical experiments give

for the melting point of platinum the value lyqo" C. if

the melting point of gold (1064° C.) is taken as the funda-
mental point. Prof. C. Fery followed with a discussion
of the various difficulties which are met with in connec-
tion with the subject. He mentioned that an apparatus
had recently been devised in which there is nothing elec-

trical. In this the thermometric receiver, instead of being
a Ihermo-element, is a bimetallic spiral which deflects a
pointer over a scale attached to the instrument.

Dr. Harker, who had in recent years obtained a con-
siderably lower value for the melting point of platinum,
pointed out some of the defects to which the optical

method was liable. In particular, there is an uncertainly

arising from the absorption of the light by the vapour
given off the walls of the furnace.

After the end of this discussion the section divided into

two departments. In the department of mathematics
Prof. Forsyth led the way with a brief review of the

progress of the calculus of variations during the last

century, and in particular of the work of Weierstrass.

.\fter referring lo later developments of the subject, he
gave an outline of the set of four conditions to be satisfied

by an integral involving a derivative of the first order of

a single dependent variable, and discussed the necessity

and sufficiency of these conditions.

Dr. W. H. Young gave an outline of some new results

reached by himself in the theory of functions of a real

variable. He proved that there could be no difference

between the right- and left-hand discontinuities of a func-

tion except at a countable number of points, and that a

similar result held good for non-uniform convergence. Dr.
\\\ de Sitter, in ,1 paper on a remarkable periodic solution

of the restricted problem of three bodies, showed that one
of the orbits worked out by Sir G. Darwin is very nearly

of the type called by Poincar^ a periodic solution dc

scconde espice.

Mr. H. Bateman followed with a paper on essentially

double integrals, and the part which they play in the

theory of integral equations. Starling with the integral
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equation of the first kind, /(j)= / (t(-f,/) <^{t]dl, in which

the forms of k and / arc known and is to be deter-

mined, he showed that the solution of this equation was
unique if no solution could be found of the so-called
" homogeneous " allied equation

0=
I

K{s,t) <p\t)dl

if

b h

is essentially positive whatever the form of the (con-

tinuous) function <v(t). Types of such functions K{s,t) are

given in the paper, and also a simple proof of a theorem
of Hilbert.

Major MacMahon read a paper on operational in-

variants, in which he obtained several interesting and
elegant results in this abstruse department of analysis.

Prof. Love read the first of a group of papers on the

best methods of introducing certain fundamental results in

analysis. In this he detailed a method of proving the

fundamental properties of the exponential function. Start-

ing from the attempt to differentiate o-'. he introduced the

number e as the limit of (i-|-i;'n)" when n is infinite,

and by applying the theorem of the mean value to the

expression

fi6-.r)V (*-j-)"-V (*-,<-)"„

\1
\{»-l) /)•'

where R is the difference between e' and the first n terms
of the series for e'; he obtained readily the exponential

theorem. In the interesting discussion which followed

this paper Dr. Young suggested that the concept of an
infinite series was really simpler than that of a limit,

since the former involved only a countably infinite number
of steps, which was not necessarily true of the second.

Dr. Hobson emphasised the value of Prof. Love's method
as making the student familiar with a type of proof of

great generality and power, but Mr. C. S. Jackson de-

precated the too early introduction to beginners of difficult

mathematical concepts.

In the department of general physics, which proceeded
simultaneously with the above, Mr. Sidney Russ read a

paper on the transmission of the active deposit from
radium emanation to the anode. He showed that, whereas
the .imount of active deposit obtained on the negative
electrode diminishes as the pressure of the air is

diminished, as has already been found by Makower, it

is found that the amount obtained on a positive electrode

simultaneouslv increases. E.xperiments have also been
made in various gases on the amount of active deposit

on the two electrodes, and it is shown that between the

pressures of o-i mm. and i mm. hydrogen behaves
differently from air.

Miss L Homfray detailed a series of experiments on
the absorption of argon by charcoal. Miss Homfray finds

that a formula of the same type as Bertrand employed
for vapour pressures holds for the equilibrium pressures

of the absorbed gas at various temperatures and constant

concentration. The constants in the equation change with
the concentration, and moderately simple equations are
obtained expressing the mode of dependence. The result-

ing equation is much more satisfactory than the experi-

mental formula usually taken.
Sir Oliver Lodge then read a paper on the density of

the ether, in which he summarised the arguments for a
very high density of the ether which had been given by
him in Nature, March 28, p. 510. His conclusion is that

every cubic millimetre of the universal ether of space
must possess the equivalent of a thousand tons, and every

p.-u't of it must be squirming internally with the velocity

of light. The latter part of this statement is based on
the fact that the existence of transverse waves in the

interior of a fluid can be explained only on gyrostatic

principles, and the internal circulatory speed of the in-

trinsic motion of such a fluid must be comparable with
the velocit\' with which such waves are transmitted.
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Prof. Trouton showed an electrical experiment illus-

trating the two modes of condensation of water vapour
upon surfaces. If a bell jar be placed over a Bunsen and
then placed over a charged gold-leaf electroscope, this

often leaks as though the air were ionised. The action

is, however, somewhat uncertain. If the insulating

shellac of the electroscope is gently dried with a flame,

the experiment if made fails, but if the shellac be now
moistened and wiped so dry with a cloth as not to con-
duct, the experiment if made will be successful. The
action is therefore due to the moisture, but in the former
case it is deposited with difficulty for the same reason
that well-dried phosphorus pentoxide absorbs moisture with
dilliculty.

.An important paper was read by Mr. A. O. Rankine on
a theoretical method of attempting to detect relative

motion between the ether and the earth. If a dumb-bell
shaped body shortens in accordance with the Lorentz hypo-
thesis in the direction of the ether drift, its moment of

inertia will depend upon its azimuth unless Its effective

mass changes in a compensating manner. The change in

its mass necessary for compensation turns out to be of

opposite sign to that which would be indicated by the

ratio between longitudinal and transverse mass, as given
by any of the current theories. Thus there is either some-
thing very wrong in these theories or a real effect arising

from motion relative to the ether is theoretically detect-

able in opposition to the view held by Larmor, Einstein,

and others. Unfortunately, it has to be recognised that
the effect is too small to be actually detected by experi-

ment. In the discussion Sir Oliver Lodge advised caution
amongst the many pitfalls in this difficult subject, and
appeared to be in favour of the view that when allowance
is made in accordance with a complete theory which holds
good for large as well as small velocities, the supposed
effect will be found to vanish. Prof. Trouton mentioned
another experiment which he was making in collaboration

with Mr. Rankine. If a wire changes in dimension with
its azimuth, it might be expected that its electrical resist-

ance will simultaneously change. Four coils are con-
nected to form the arms of a Wheatstone's bridge,
adjacent arms having their axes at right angles to one
another. Balance is obtained, and then the framework
on which the coils are mounted is rotated through a
right angle. When the temporary disturbance has sub-
sided, the arrangement is again tested for balance. The
experiments are in progress, and so far a small positive

effect has been obtained, but it requires confirmation
before so minute though important an effect can be con-
sidered certain.

The afternoon meeting began with a challenging paper
by Prof. H. E. Armstrong on the nature of ionisation.

This attracted the physical chemists in particular, who
appeared with the object of combating Prof. .'Armstrong's
views. These may be summarised as follows :

—

We do not " need to imply more by the term ionisation
than that the medium is in a state in which it will con-
duct electricity." "The doctrine of electrolytic dissoci-
ation is destitute of common sense." Ohm's law is con-
sistent with a modified Grotthus hypothesis. " The
assumption that any electromotive force, however small,
will condition sensible electrolysis " is a fact which can-
not be regarded as established, as it is impossible to avoid
some polarisation. Electrolytic conductivity and chemical
activity se conjonde (Arrhenius). Chemical interactions
are dependent on " mutual attractive relations of the
particles." In effecting hydrolysis in the case of sugars,
" enzyines act selectively; therefore their action cannot
be attributed to dissociated hydrogen ions." "The mis-
take has been made that liquids are comparable with
gases—a preposterous contention." "'Ionised' molecules
are complex, reversible systems formed of solvent and
solute under the influence of the force of residual affinity."
" As such systems break down under the influence of the
current new ones to take their place must arise spon-
taneously in the solution : the molecules, therefore, would
draw one another apart at a rate proportional to th-
polarisation," and hence Ohm's law would be satisfied.
In the discussion Sir O. Lodge emphasised the distinc-
tion between the terms "electrolyse" and "ionise."
Electrolyse signifies decomposition, ionise means making
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ready for decomposition, or, if we like, to decompose and

to leave the products of decomposition in the fluid instead

of getting rid of them at the electrodes. It really means

converting a substance into an electrolytic conductor, and

for that process the term is wanted. As to the nature of

ionisatiori, the facts to be expressed are that the atoms

are perfectly frie to travel, that an extremely minute

force will set them in motion. They are either free, there-

fore, or else potentially free. The merest trace of E.M.F.

suffices to practically transfer them in one direction. To
account for this, we may suppose a certain proportion of

the atoms are either continually or persistently free, which

is improbable ; or that they are constantly interchanging

with others, in such a way that they are free between

their combinations ; or else that they are combined into

such a loose and large aggregate that the attraction in

all directions is equal—which is really a case of potential

freedom barely distinguishable from actual freedom. If

the instinct of chemists really prefers this view to the

idea of actual dissociation, then great weight should be

attached to that instinct, and the aggregation mode of

specification should be preferred ; but for practical pur-

poses it makes very little difference, and in treating the

matter mathematically, actual dissociation is the idea

most easily expressible.

He was' not surprised that Prof. .Armstrong prefers this

hypothesis of aggregation, ina-smuch as he has for twenty

years preached the doctrine of residual affinity as explan-

atory of solution, of molecular combination, and of many
other such things, as distinct from simple and undivided

units of valency. Now this doctrine is entirely consistent

with the electrical theory of chemical attraction. For the

single bond with which, say, sodium is attached to

chlorine is, on the electrical view, not a unit of which

no fractions are possible, as perhaps it used to be re-

garded, but a group or bundle of lines of force which
can be split up into any number of fractions, a few lines

being easily diverted. Thus a few are thrown off to

encounter any water molecules which may come into the

molecular neighbourhood ; and although the attraction of

each water molecule for the sodium or the chlorine must
be much less than the attraction of sodium and chlorine

for each other, yet in a dilute solution, when the water
molecules are numerous, the cooperation of a lot of them
may exert a pull sufficient to balance the attraction of

the atoms of the salt itself, and either actually or poten-

tially to tear the salt molecule asunder. But whether it

is really torn asunder or not, or whether it goes about
with an aggregate of water molecules hanging on to it.

ready to be torn asunder by the slightest addition of

applied electric force, is a matter on which as a physicist,

at least from the electrolytic point of view, he would
express no opinion. It is possible that some of the pheno-
mena now known to physical chemists may afford a
criterion for distinguishing between these two extremely
adjacent hypotheses. But he wished to testify to the fact

that the residual adfinily doctrine, when developed in

accordance with the electrical theory of chemical action,

is a luminous one, and explains, not only the influence of

a solvent, but mass .iction generally ; and that we owe a

debt to Prof. .Armstrong for keeping the chemical reality

of the facts thus able to be explained always before us.

As to the objection to ihermodvhamical reasoning: he
should allow that thermodynamics is a method of arriving

at results, but it is not ultimately to be regarded as the

most satisfactory method. For it does not pay attention

to the process by which the results are obtained : it is

rather a method of proceeding blindfold, or in blinkers,

and reaching the result by an ingenious scheme of argu-
ment without attention to the process involved. It is re-

markable that reasoning can be carried on in this way,
but it is undeniable that so it is.

So far from chemistry being cold-shouldered by physics,
it would appear rather to be the other way ; and the
great interest of the present state of things is that the
facts of chemistry, or at any rate the most fundamental
of them, seem now able to be tackled by mathematical
methods, and to show signs of being more completely
understood than ever before.
This is a process which, however puzzling it may be

in its early .stages, will surely be welcomed by chernists
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in the long run ; and it will be a great day when such
an empirical generalisation as the periodic law really

yields up its secret to mathematical analysis—based, as
that probably will be, on the hypothesis of the electric

constitution of the atom.
With all that had been said about Prof. G. F. FitzGerald

he heartily concurred, but he seldom or never found him-
self in disagreement with that great man ; and inasmuch
as Prof. Armstrong seems to agree with him too, at any
rate to a great extent, there appears to be less difference

between the physicist and the chemist than might super-
ficially appear.

-Meanwhile, we should not avoid the use of the word
" ionisation," but should use it carefully, and should

determine the nature of the process which it represents.

Prof. Abegg reminded Prof. Armstrong that combination
between solute and solvent is admitted by everyone. But
this alone does not explain the duplication of the number
of molecules which is indicated by any method of count-
ing, such as lowering of freezing point, osmotic pressure,

&c. The difliculty felt by some cheinists in realising how
simple solution should effect such a thorough change of

molecular state is lessened if it is recognised that even in

the solid state the molecules are often dissociated.

Internal friction is the cause of the small conductivity of

solids, not want of dissociation. No theory explains the
same number of facts as the dissociation theory. Prof.

Werner emphasised the necessity for postulating associ-

ation as well as dissociation, bringing forward his own
work on complex inorganic combinations. Without
association there is no ionisation. Dr. T. M. Lowry said

he had been led to advocate a hydrate theory of ionisation.

The molecule does not fall to pieces, but is torn apart
by the affinity of the solvent for the ionic nuclei of which
the salt is composed (Trans. Faraday Society, July,

1905). Dr. Burch said chemists and physicists had
attacked the subject from opposite ends, like engineers
driving a tunnel, and the question was whether they would
meet in the middle, and he thought they would.

Dr. Senter directed attention to Werner's demonstration
that in such compounds as Co(H.01,01, the water was
associated with the positive ion, and that it had also
been shown that the positive ions of the alkali and
alkaline earth salts were also hydrated to a considerable
extent in solution (r/. Senter, Scieyxce Progress, January,
iqo7). He considered that Armstrong's theory that the
variation of electrical conductivity with dilution could be

accounted for by hydration alone was opposed to the law
of mass action ; the requirements of this law will be
satisfied only if the molecule splits up into two parts
which convey the current.

Dr. N. T. M. Wilsmore claimed that the ionisation

theory was a growing one, as was indicated by the recog-
nition to-day of the influence of the solvent. Against a

Grotthus theory he urged that, since two molecules are

involved, the conductivity would vary as the square of

the concentration. Dr. Haber inquired how the theory of

a concentration cell could be worked out if no dissociation

occurs. He also discussed the bearing of solubility, e.g.

with regard to the decrement of solubility of AgCl by
.addition of sodium the quantitative relations are the same
as we deduce from conduction experiments. He would
express the solution of a salt such as sodium chloride by
the equation

ClNa + (+)Qz^C\Q +Na0
where (+) stands for a unit positive and (-) a unit negative

chnrjje.

Throughout the discussion the term hydration was
employed. We may point out that we believe Prof. Arm-
strong would not take this term as adequately connoting
the formation of the complexes that he postulates.

Two papers were read by Prof. Rutherford, the first

on the production and origin of radium, in which he gave
evidence that there must be an intermediate substance
formed in the derivation of radium from uranium. Sir

O. Lodge drew from Prof. Rutherford the statement that

he did not know whether or not this substance was radio-

active. The second paper, in collaboration with J. E.

Petavel, was on the effect of high temperatures on the

activity of the products of radium, in which they detailed
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experiments made wilh radium inside an explosion

chamber, proving that a sudden rise of temperature does

not affect the rate of disintegration, but that subsequent

effects are due to a change as if of B and C together.

In the discussion on tlie latter Mr. Makower stated that

the experiments afforded a confirmation of his own ex-

periments and those made by him in conjunction with
Mr. Russ. The only point in which the experiments do
not agree with the view that it is radium C which is

affected by temperature is that after the diminution of

activitv succeeding the explosion the rate of recovery is

too .slow. This might be accounted for by assuming a
sudden change in the activity of radium C accompanied
by a change in its period instead of assuming a change
of activity in both B and C.

Mr. H. Stansfield read a note on the echelon spectro-

scope and the resolution of the green mercury line, in

which the detection of several faint new components is

described ; and a paper by Mr. L. F. Richardson, on a

freehand potential method, had to be taken as read owing
to lack of time.

The proceedings on Tuesday, August b, opened with

a discussion on modern methods of treating observations.

This was initiated by a paper by Mr. W. Palin Elderton

expository of the methods developed by Prof. Karl
Pearson. After defining the principal quantities involved

in the new methods, the paper dealt with correlation and
its calculation. Examples were given examining possible

correlation between rainfall in different districts, rainfall

and typhoid in Surrey districts, and other meteorological

questions. In the case of rainfall and typhoid, the

statistics made use of indicated so little correlation that
" it is impossible to assert definitely that there is any
relation " between them. In the discussion Dr. W. N.
Shaw emphasised the present need of a consideration of
** departures from the mean." He directed attention to

other methods of treating observations besides that of

Prof. Pearson; for example. Prof. Schuster's periodogram
method and the " method of residuation " adopted by
Prof. Chrystal in discussing the component periods of

oscillation of the seiches of Scottish lochs. He showed
diagrams, prepared in the Meteorological Office, which
illustrated the relation of the mean to the frequency of

occurrence of the various values. Mr. G. Udny Yule
explained that to be content with the arithmetic mean
was to neglect all the other characters in which two
frequency distributions might differ. The standard
deviation was the most convenient measure of " scatter,"

but the difference between the two values, which were
just exceeded by one-quarter and three-quarters of all the

observations respectively, was the most readilv calculated.

The correlation coefficient was a measure of the approach
towards a simple linear relation between two variables,

and could be extended to cover more complex cases.

Mr. A. R. Hinks, who was somewhat sceptical as to

the general applicability of the new methods, inquired

what meaning could be attached to the value 0-3 of the

correlation coefficient in such cases as y = log.v. He also

gave an example in which questionable conclusions had
been arrived at by the method, the reason being that

certain groups of stars had been studied for special pur-

poses, while others had been neglected. The choice of

observations introduced a fictitious law of distribution.

The discussion was continued by Mr. Hooker, Prof.

Turner, and Prof. Edgeworth.
Prof. Hicks then read a paper on the use of calcite

in spectroscopy. In order to be able to make use in

spectroscopy of the large dispersion in the ultra-violet

produced by calcite. Prof. Hicks first polarises the light

in order to do away with the duplication of the spectral

lines. When a quartz lens is employed in the collimator

it is made a compound lens of right- and left-hand quartz ;

the polariser for very short wave-lengths (down to \ 2300)
was a small Foucault fixed like a comparison prism. The
Hon. R. J. Strutt pointed out the great advantages that

fused quartz would have.
A series of papers on astronomy and cosmical physics

were now taken. Dr. O. Backlund detailed the work
done in determining the variation of latitude. Dr. W. N.
Shaw read a paper on some recent developments of the

method of forecasting by means of synoptic charts.
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These are the methods of M. D. (ir^ville, of Paris, and
M. Guilbert, of the Meteorological Society of Calvados,
for obtaining an approach to a second approximation in

forecasting weather. Mr. C. Michie Smith gave an
account of the Kodaikanal Observatory in South India.

The Rev. A. L. Cortie, S.J., read a paper entitled " The
\'ariability in Light of .Mira Ceti and the Temperature of

Sun-spots," the purport of which was to indicate the
relatively low temperature of sun-spots from the behaviour
of the bands of titanium oxide in o Ceti, when the star

is at two different temperature levels represented by a
whole magnitude in luminous power. Concomitant
evidence of the variation of temperature of the star was
furnished by the character of the hydrogen lines.

Prof. H. H. Turner read a paper descriptive of a
method which is being tried at Oxford for improving the

constants of the plates for the Astrographic Catalogue.
He also read one on the determination of periodicity from
a broken series of maxima. I-'or example, observations of

the light curve of a variable such as U Geminoruni are
generally absent altogether near a minimum, and cannot
be supplied ; moreover, the maxima are often lost from
cloudy weather, &:c. The paper suggests a method of

examining these for the detection of periodicity. Let
E,, E„, E, be the epochs of maxima. Kind the differences

between these and the nearest theoretical maxima E„,

E„-(-2», E„-l-4ij, &c., where an is a period to be tried.

Find (a) the algebraic mean of these differences, (b) the
sum of their squares. In certain circumstances (6) shou'd
be a minimum when we have hit on a real periodicity.

If (a) comes out sensibly different from zero, we must
alter E„ until (a) is small enough. When there is no
periodicity near 2(1, (b) will approximate to mn'fj, m
being the number of maxima treated. Miss M. White,
T. V. Pring, and J. E. Petavel communicated a note on
an analytical study of the meteorological observations
made at the Glossop Moor kite station during the session

1906-7, and a preliminary note by W. A. Harwood and
J. E. Petavel was read on the recent international balloon
ascents (Manchester station). A paper by T. J. J. See, on
results of recent researches on the physics of the earth,

was taken as read.

Meanwhile, the mathematical department had been
meeting separately, continuing the group of papers on the
elements of analysis with one by Dr. W. H. Young on
the introduction of the mathematical idea of infinity.

Dr. Young stated that, of the three types of mathe-
matics, viz. the logical, formal, and practical, his sympa-
thies were w'ith the first and third rather than with the
second. He pointed out a number of instances in which
learners were brought into contact with the notion of

infinity, and advocated the policy of boldly facing the

difficulty instead of trying to avoid it. A paper by Mr.
C. O. Tuckey on the teaching of the elements of analysis

unfortunately had to be cut short owing to lack of time.

Mrs. Booie-Stott exhibited a series of beautifully con-
structed models of three-dimensional sections of regular

hyper-solids in four dimensions, and models illustrating

the rotation of a four-dimensional body about a plane.

Prof. Schoute showed some lantern slides in connection
with this subject. He also exhibited three models of

developable surfaces the tangent planes of which are given

by the equations

«3+ 3/r-i-l- 3«/ +: =
II*+ 6n".v+ A"J' + = =
!i''-l$!i* +lS!i-.x+6!iji + : = o

and indicated certain results when the parameter u in the

equation of the plane occurs to a higher degree. Prof.

A. M. Worthington showed a series of slides, directing

attention to the fact that the impact of a drop excavates

a perfectly spherical hollow which reaches its greatest

depth at apparently the same time that the water thrown
up attains its maximum height. The volume of this pit

is enormously greater than that of the drop. The object

of the paper was to obtain suggestions from mathe-
maticians explanatory of this phenomenon, but none were
forthcoming. Prof. Hilton gave an account of a new
property of Abelian groups, and Lieut. -Colonel A. Cunning-
ham read a paper on the factorisation of the terms Tn, fn,

of the Pe'lian equation t„--Dj'„-=i.
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Hi'sides these papers, reports were presented by various

committees nominated by the section. Owing to the

pirthora of papers, these, as a rule, were talien as read,

printed copies being distributed to members present.

The committees presenting reports were those denoted

by their welI-l<no\vn abbreviated names of " electrical

standards," "kites," "Ben Nevis," " Bessel functions,"
" teaching of elementary mechanics," " Falmouth,"
and " seismology." An account was given of the last by

Prof. Milne.

ANTHROPOLOGY AT THE BRITISH
ASSOCIATION.

'T'HE most noticeable feature about the proceedings of

the Anthropological Section was the great predomin-

ance of papers of an archaeological character, those on
physical anthropology and general ethnography being far

fewer in number than usual. The general level of the

papers was, however, quite up to the usual standard, and
several of the communications were of the first importance.

."^s the archaeological papers were so much the more
numerous, it may be advisable to deal with them first.

On the Monday morning an important discussion on the

Iron age was initiated by Prof. Ridgeway in a paper

on the beginnings of iron. He argued that Central

Europe was the true centre of the use of iron as a metal,

and that it was first diffused from Noricum. He con-

sidered that the general opinion as to the early know-
ledge and use of iron in Egypt is explained by the fact

that haematite was known and used, but that it was not

treated as a metal, but as a stone. That iron was
worked from a remote period in Central Africa he con-

sidered unlikely, as it only became known for the first

time in Uganda some five hundred years ago, and there

was no reason to suppose that it was worked much
earlier in the more central part of the continent. As it

was also certain that the peoples beyond the Caspian and
along the shores of the Indian Ocean did not use iron

until a late date, it seemed clear that its use as a

metal was due to Central Europe.
In the discussion which followed Prof. Edouard Naville

drew a distinction between the knowledge of iron and
its general use. Referring to the two or three cases of

iron being found of the time of the Old Empire, he
pointed out that, in spite of this, it did not seem to be
in common use under the New Empire, and that no iron

tools were discovered in the Deir el-Behari excavations.

His own feeling was that the general use of iron in Egypt
was not anterior to Greek times.

Prof. Petrie emphasised the necessity of keeping clearly

in view the distinction between the general and sporadic
use of iron. Iron was known for 4000 years before its

use became general, and this sporadic use strongly sup-
ported Prof. Ridgeway 's views of the use of iron in its

native state, as. had processes of reduction been known, it

was unlikely that it would have taken 4000 years for its

adoption to have become general.

Prof. J. L. Myres argued that there was no logical

connection between Prof. Ridgeway 's view that the
knowledge of iron, as a useful metal, spread from a
centre in Noricum and his assumption that the question
of the early Iron age in Europe was that of the first

use of iron at all. He pointed out that materials, for

e,^kample tobacco and gunpowder, were not infrequently
looked upon as mere curiosities in one area, and that
their real utility was not discovered until they were trans-
ferred to another district. He also dwelt on the effect

which the introduction of the blast furnace from the north
must have had upon the output.
Mr. Arthur Evans considered that the great objection to

Prof. Ridgeway's theory was the comparatively late date
of the Iron-age civilisation of Hallstatt. Earlier phases
are seen in southern Bosnia, and still earlier in the geo-
metrical and sub-Minoan tombs of Greece and Crete.
He considered that the general adoption of iron in the
countries of (he /Egean corresponded with the break-up
of the earlier Minoan and Mycenaean type of culture.

Prof. Hosanquet felt that a great djfficultv in the way
of accepting the views of Prof. Ridgeway was the impossi-
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bility of testing the theory that the general use of iron

had made its way into Greece from the north, owing to

the very little available evidence as to Bronze-age culture

in Macedonia and Epirus.

Mr. Crooke considered that India may have been the

seat of an independent discovery of the metal.

As usual, Egypt took a prominent place in the proceed-
ings, and the section had the advantage of numbering
Prof. Naville among those who read papers. Besides
giving a descriptive account of the e.xcavations at Deir
el-Bahari, which have now been brought to a satisfactory

conclusion. Dr. Naville read an important paper on the

beginnings of Egyptian civilisation. The conclusion at

which he arrived was that the Egyptians were a nation
formed of a mixture of Haniitic conquerors from .Arabia

settling among an indigenous stock of Hamitic-.African

origin, an amalgamation made the easier as both races

were of the same stock and had no religious differences.

Prof. Petrie also gave a paper to the section describing

the excavations carried out by the British School of

Archaeology, under his direction, at Gizch and Rifeh. In

this communication he described the interesting series of

pottery soul-houses, found on the latter site, which arc
of great importance apart from their religious significance

as showing the design and evolution of the ordinary
Egyptian house, about which little had previously been
known.

Greek arch.-Eology was dealt with in papers by Prof.

Bosanquet and Mr. R. M. Dawkins. Both of these papers
dealt with the work now in progress at Sparta, but while
Mr. Dawkins gave a general description of the excava-
tions, Mr. Bosanquet dealt especially with the scourging
of the Spartan boys before the altar of Artemis Orthia,
which was shown by the excavations to have occupied the

same position for more than a thousand years. Prof.

Bosanquet traced the history of the scourging festival,

and showed that the cruel whippings described by Roman
writers are an artificial revival of an old discipline which
apparently originated in a rough game played by the
Spartan youths, in which at first there was no element
of passive endurance so characteristic of the later ordeal.

This game itself seems possibly to have originated in a
still earlier custom, in which the lads hit each other, for

luck, with boughs cut from the sacred tree, the .4^niis

castus.

The recent expedition undertaken by the University of

Liverpool to northern Syria and Asia Minor was described
by • Prof . Garslang. The work done was of very great

interest, the most important find being what is appar-
ently an altar of dedication, similar to those discovered
in Crete. Man}' inscriptions were also found, as well as

a large sculpture of an eagle standing on three lions.

In English archeology Dr. .-^uden described a series

of objects, referable to the Viking age, recently discovered
at York. Several of the objects have not previously been
reported as occurring in England, and amongst these the

brass chape of a sword scabbard, with an interlacing
zoomorphic design, is of peculiar interest. The general
consensus of opinion is that the finds inay be referred to

the first half of the tenth century, at which time
Scandinavian influence in York was at its height.

The progress of the excavations at Caerwent, including
the discovery of the Forum and Basilica, was described

by Dr. Ashby, who also, in a paper on Sardinia, directed

attention to the nurhagi or stone towers and their re-

semblance to the brochs of Caithness.
Another important archa;ological paper, dealing, how-

ever, with a vcrv different area, was one in which Dr.
Seligmann and Mr. Joyce described a series of prehistoric

objects from New Guinea. The objects described consisted

of stone weapons, engraved shells, and pottery, and arc

truly prehistoric, inasmuch as the present natives do not

know who made them, and in some cases cannot even
.say for what purpose they were made. It is interesting

to note that some of this prehistoric pottery is superior
both in make and ornament to that now in use among
the natives.

"

The most important papers on physical anthropologv
were those by Mr. Gray and Dr. Shrubsall, which opened
the discussion on anthropometrics in schools. This dis-

cussion was held conjointly with Section L (Educational
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Science), and will be found fully reported in the account
of the proceedings of that section. Apart from these two
papers, the most noteworthy contribution was one by
Messrs. James and Fleure, giving an account of the pro-

gress of the University of Wales Ethnographical Survey.
It is hoped to extend the survey to all the purely -Welsh
people, but at present only a limited area has been ex-

amined. Still, the results, although purely tentative, are
very striking, and the population of the district examined
may be said to fall into four distinct groups, of which
two may be provisionally identified with Homo mcditcr-
raneiis and the " Northern Race." The survey which has
been so auspiciously started is one from which most
important and valuable results may be expected, and it

is to be hoped that the work will be energetically pushed
forward, as the population is rapidly changing, and in a
comparatively few years it may be too late.

In papers dealing more or less with ethnography, Mr.
J. W. Crowfoot directed attention to the importance of

the .Anglo-Egyptian Sudan as a held for anthropological
research. A great part of the district is virgin soil, and
only waits the advent of the anthropologist to produce
most important results, while in the northern Sudan the
dervish rule has completely changed the conditions, whole
tribes having been devastated, transplanted, or mixed with
foreign blooti. Still, the three main language groups re-

main, but the problem of the origin of the people using
ihom still awaits solution. It is a matter for regret that
Dr. Pirrie was unavoidably prevented from giving his

promised account of the Buruns, as his observations would
have had an important bearing on Mr. Crowfoot's paper.

.Apart from the president's address, on " Religious
Survivals," which has been reported in Nature, the only
paper dealing purely with religions was Dr. Farnell's
criticisms of Dr. Usener's theories concerning Sonder-
Gotter and . Augenblick-Gotter. The divinities of which
Dr. Usener treats are those which have no proper personal
names, but mere appellatives, to express their functions.
Such divinities are found in the Roman and Greek cults,

and a few examples have been noted among savage
peoples. The system may be regarded as a peculiar form
of animism. Dr. Usener's theory assumes that these
divinities are relics of a very primitive period, when
imagination had not created concrete personal divinities,

and that the Greek Pantheon was deeply indebted to this
system. Dr. Farnell argued that the Greek evidence did
not support these assumptions, and that many of these
Greek appellative Huniina may be creations of personal
polytheism, mere emanations of concrete divinities.

The subject of totemism was dealt with by Mr. G. L.
Gomme in a paper on its origin. Mr. Goinme was of
opinion that totemism must have arisen from conditions
of human life which are universal, and which are prob-
.'ibly supplied by migration. Sex cleavage was produced
by the fact that woman was the stationary animal, and
in this way became more closely associated with friendly
animals, plants, &c., to which she looked for protection
and food rather than to the male, who constituted a
migratory element ; women thus influenced the totem
names. Mr. Gonime's conclusion was that totemism began
as an artificial association of groups of people, and was
not based on a kinship society.

Sociology was also dealt with in two papers by Dr.
Rivers, one criticising Morgan's Malayan system of
relationship, and the other offering some most valuable
suggestions for the definition of the technical terms used
by anthropologists, especially with regard to the divisions
of society and marriage and descent. He urged the
importance of the terms used being strictlv defined, and
also the necessity of some general agreement in their use
being obtained.

A most suggestive technological paper was one by Prof.

J. U. Myres on a terminology of decorative art. The
necessity of arriving at a terminology was strongly
emphasised, as persons would thus be enabled to describe
by some recognised terms the arrangement and motif of
any pattern in the same way as the herald is able to
describe, without graphic illustration, the colours and
component parts of any coat of arms, however complicated.
The basis of any such system must be strictly techno-
logical

; it must be a description of what the artist did.
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of the order in which he did it, and of the effect pro-

duced, and all minor elements in the design must be
located by reference to the major element on which they
are based. Such a terminology must, of course, be
elaborated gradually, but Prof. Myres's valuable sugges-
tions should serve as an admirable basis on which the

work may be built up, and it is to be hoped that all

persons interested in decorative art will assist him in his

efforts to arrive at a sound scientific terminology, the
practical value of which cannot be overestimated.

Attention was directed by Mr. Newbery and Dr. Bryce
to what is practically an unworked field, namely, the so-

called " door-step " art of the west of Scotland. The
patterns, which are drawn solely by women, are of great
variety, are purely geometrical and conventional, and are
used to decorate doorsteps, hearths, &c. The drawings
are very primitive, and represent an early stage of artistic

evolution. Mr. Newbery was of the opinion that the
designs were the expression of a primitive art instinct,

but since they are traditional in character, being handed
down from generation to generation, it seems more likely

that Ihey are a survival. However this may be, there

can be no question as to their interest, both in themselves
and as a field for research. Another paper of interest to

which passing reference may be made was one in which
Prof. Ridgeway sought to identify the origin of the

crescent as a Mohammedan badge, not with the young
moon, but with the well-known amulet of two boar's or
other animal's claws or tusks set base to base in crescent
form.
Amongst the reports of committees, reference should be

made to that appointed to excavate the Lake Village at

Glastonbury, which hopes to be able to complete its long
work this month (.August), and to the Stone Circles Com-
mittee. This committee was able to make the announce-
ment that it had received permission to conduct excava-
tions in the .Avebury Stone Circle, from which important
results cannot fail to be obtained, results which should
go far towards accomplishing the object of the committee,
namely, to ascertain the age of these structures.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

London.—University College : In consequence of the

removal of University College School to Hampstead, the

south wing of the college buildings has been set free for

university purposes, enabling the following developments
to take place, beginning with the new session :—In the

mechanical engineering department a new hydraulic labor-

atory will be provided in the basement, and also additional

space for experimental work in mechanical engineering
during the second and third years. A separate laboratory

will be set aside for research work, thereby leaving the

main laboratory entirely free for undergraduate work. In

the department of electrical engineering, the present

lecture-room will be replaced by a large new lecture-room
with a small demonstration class-room adjoining it. The
old lecture-room will be fitted up as an experimental room
for advanced students. The electrical engineering depart-

ment will also contain a research laboratory with apparatus
and preparation rooms adjoining. The department of

applied mathematics will also receive considerable

extensions, providing two special research laboratories and
ample accommodation for the work being carried on in

the Galton Eugenics Laboratory. New accommodation
will be provided for the department of geology, and in-

clude a museum, with a research room, and a lecture-

room suitably equipped with lantern apparatus. .Applica-

tions for the prospectus should be made to the secretary

of the institution.

Lord Kelvin will open the new science buildings of

Queen's College, Belfast, on September 20.

-A COMMITTEE has been formed to promote the raising

of a memorial to the late Major D. M. Moir, I. M.S.,
professor of anatomy at the Medical College, Calcutta,
who died of septicaemia contracted in the execution of his

public duties. It is hoped that sufficient money will be
obtained to found a prize or to endow a bed, after providing
for a tablet and portrait in the college hospital. The
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treasurer of the fund is Dr. Suresh P. Sarbadhicary,

79/1 Amherst Street, Calcutla.

TiiK Paris correspondent of the Lancet states that the

Governor-General of Alypria has brought a proposal for

the founding of an Algerian university before the financial

delegates, who have adopted it. It will be remembered

that the' late M. Moissaii and Prof. Bouchard, having

inspected the secondary schools in .Algiers, reported

favourablv on the founding of a university. They pro-

posed the establishment of an institute of natural science,

experimental botany, zoology, and hygiene, and pointed

out the political and social effects of the foundation of a

university which would form a powerful link between the

various races which form the population of Algeria.

The secondary and agricultural school at Bigods Hall,

Dunmow, which was established by Lady Warwick ten

years ago to provide a scientific education in agricultural

affairs for the boys and girls of the district, is to be closed.

The Earl of Warwick, in a letter to the chairman of the

Essex Education Committee, explains the reasons for the

taking of this step. He states that, although the county

committee has given the school a grant, it has intimated

the possibility of a re-consideration of the educational neces-

sities of the locality, and the headmaster has received the

offer of another appointment ; complaint is also made that

the school has suffered from a lack of cordial support

from the committee.

SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, August iq.—M. A. Chauveau in the

chair.—Presentation of vol. xiii. of the Aiumlcs dc

I'Observatoire de Bordeaux : M. Loewy. This volume

contains an account of the work done at Burgos on the

total eclipse of the sun of August 30, 1905, by MM. Rayet

and Courty, also actinoinetric observations made by M.

Esclangon at Bordeaux, from a balloon, on the same

occasion. The observations made during 1899 and 1900,

forining the contribution of the Bordeaux Observatory to

the photographic catalogue of the sky, are also given.

—

Symmetrical dimcthylethylene oxide, CH,—CH—CH—CH, :

Louis Henry. A study of the reaction between this oxide

and methvl-magnesium bromide. The tertiary alcohol,

(CH,).,.C{OH).C\H;, is formed exclusively, from which it

follows that this substituted ethylene oxide behaves

towards the magnesium compound as though it were first

converted into the isomer CH,.CO.CH,.CH3.—The comet

1907^ : Ernest Esclangon. Observations with the large

equatorial of the Observatory of Bordeaux on August i, a

specially clear night, brought out many details of the

comet's structure. The nucleus was brilliant, sensibl_\

circular, and appeared like a star of 5-5 magnitude. No
scintillation was noticed, from which it may be concluded

that the nucleus has a real sensible diameter, correspond-

ing to the apparent diameter of the image of about 8".

Combining this with the known distance from the earth,

the nebulosity forming the head would have a diameter

about thirteen times that of the earth. The structure of

the tail of the comet is shown in a figure.—The results

of observations made at Cistierna, Spain, during the total

eclipse of the sun on August 30, iqos : A. Lebeuf and
P. Chofardet. Clouds interfered with observations during

totality, but measurements were made of the first and
fourth contacts, a reduction of these measurements being

given.—The variations of the absorption bands of crystals

of parisite and tysonite in a magnetic field at the tempera-
ture of liquid air : Jean Becquerel. The magneto-optical
properties of two crystals of the same family present close

resemblances, but with inarked difference in details. From
the behaviour of the bonds in parisite it is concluded that

either there must be an inversion of the magnetic field

in certain parts of the interior of the crystal, or positive

and negative electrons must exist simultaneously.—The
motion of electricity without action between the electric

charges and without external forces : T. Levi-Civita.

—

Some modifications which produce the splitting up of the

curve of rate of decay of induced radio-activity : Ed.
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Sarasin and Th. Tommasina.—The atomic weight of

radium : .Mme. Curie.—The disengagement of the

emanation by radium salts at various teinperatures

:

L. Kolowrat. It is known that the quantity of eman-
ation produced in unit time is constant. When the salt

is in solution, the whole of the emanation is evolved, but

in the solid state a part remains in the salt. The author

confirms the observation of J. Curie and J. Danysz, that

when the radium salt is fused the whole ol the emanation
is given off. .\t a fixed temperature the quantity of

emanation obtainable from a salt previously deprived of its

emanation in a given time is a function of the tempera-

ture. It results from this work that, in the application

of the inethod of heating to the estimation of radium in

minerals or other solid substances by the disengagement
of the emanation, it is absolutely necessary to fuse the

material.—The dissociation of calcium carbonate : D.
Zavriefl. A repetition of the work of H. Le Chatelier,

especial care being taken to secure uniformity of tempera-

ture. The dissociation pressures are given for six

temperatures ranging between 815° C. and 926° C.—The
alloys of nickel and tin : Em. Vig^oiiroux. Alloys con-

taining between 57-65 per cent, and 66-76 per cent, of

tin treated with hydrochloric acid leave residues richer in

nickel, approximating to NijSn, ; treatment with nitric

acid, on the contrary, gives alloys richer in tin, tending
towards NiSn. .Ml tbesi- alloys are brittle, brilliant, and
non-magnetic.—Study of the alloys of cobalt and tin ;

F. Ducelliez. Alloys containing less than 50 per cent.

of tin behave as mixtures of cobalt and Co.,Sn,, the latter

remaining when the alloys are subjected to the action of

dilute nitric acid.—The action of some substances upon
potassium iodide : B. Szilard.—A new and very sensitive

method for the qualitative detection of nickel : Emm.
Pozzi-Escot. The method is based on the fact that

molybdate of nickel is insoluble in presence of an excess

of alkaline molybdate, w^hilst cobalt molybdate is very

soluble under the same conditions.—The preparation of

unsymmetrical halohydrins and the properties of the

corresponding ethylene oxides : MM. Fourneau and
Tiffeneau.—Rhinanthin : Marcel Mirande.—The ichthyo-

logical fauna and the age of the shell inarls of Pourcy
fMarne) : Maurice Leriche.
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MARIGKAC'S COLLECTED PAPERS.

CEitvrcs completes de Jean-Charles Galissard de

Marignac. Edited by E. Ador. In two vols.

Vol. i. (1840-1860), pp. lv + 701, with a portrait;

vol. ii. (1860-1SS7), pp. 839. (Geneva : Ch.

Egsimann ^t Cie. ; Paris : Masson et Cie. ; Berlin :

Friedlander und Sohn.)

AMQNG the great chemists of the nineteenth

century, and especially those engaged with

inorganic chemistry, Jean-Charles Galissard de

Marignac takes high rank, and in the notable

advances which were made in chemical science

during his lifetime he played a conspicuous part.

The pride which his native city felt in his long and

fruitful career has found expression in this sump-

tuous edition of his published papers, a worthy

monument to the untiring energy that characterised

him all his life so long as strength remained. It

has been issued under the auspices of the Soci(^t(5

de Physique et d'Histoire naturelle. The editing

has been entrusted to the capable hands of his son-

in-law and, for a time, colleague, Prof. E. Ador,

who has executed what was evidently a labour of

love with reverent care, and has contributed the

interesting sketch of the life and works of Marignac
which prefaces the first volume.

Marignac's personal life seems to have been

singularly uneventful. Sprung from a French family

which had settled in Geneva early in the eighteenth

century, he was born in that city in 1817. With the

view of entering the French service as a mining
engineer, he underwent the course at the Ecole poly-

technique at Paris, and in accordance with the

enlightened custom that prevailed in that country was
dispatched at the end of his training on a scientific

mission to foreign countries in order to study their

methods. While at Stockholm he made the acquaint-

ance of Berzelius, and there can be little doubt this

meeting had a profound influence on the course of

his life and turned his bent more definitely towards

chemistn,". At any rate, when, soon after his re-

turn to France, he was offered the chair of chemistry

at the Academy of Geneva, he, despite the, from a

worldly point of view, far better prospects that

awaited him in France, accepted the offer without

hesitation ; and, as it turned out, he filled the post

for thirty-eight years, until in 1878 failing health

compelled him to tender his resignation.

It is pleasant to note the sympathetic consideration

which Marignac experienced from the French

Government. He was permitted to vacate his post

and yet to retain the title of Ing^nieur des Mines,

and in the course of his letter the Minister of Public

Works remarked :

—

" Le gouvernement francais ne peut voir qu'avec
faveur que le gouvernement de Geneve vienne chercher
en France les hommes auxquels il confie le soin de

repandre les lumieres de la science, et, en remplissant

avec distinction le poste qui vous est confie, ce sera

encore un service indirect que vous rendrez h la

France."
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Shy and retiring by nature, he seemed to find happi-

ness only in his laboratory ; indeed, it was with con-

siderable reluctance that he tore himself away for a

few days at the time of his marriage. To quote Prof.

Ador :—
" Marie en 1845, c'est k peine s'il consent :«

s'eloigner pendant quelques jours de son laboratoire

;

il emporte chaque matin un petit pam qu'il d6vore

i la hate, ne pouvant se decider b. interrompre ses

travaux au milieu du jour ";

a picture of a thinker, absorbed in his work and

almost oblivious of every-day life. He shunned any

position which brought him before the public paze,

and to the end found it irksome to lecture before a

fresh generation of students.

The conditions under which most of Marignac's

work was performed would be rather a shock to

those accustomed to the greater luxury of these latter

days. His laboratory is described by Prof. Ador

thus :
—

" Cette m<5chante cuisine enfouie dans le sous-sol,

sombre en plein midi, avec ses cornues de gres _ou

de verre qui lui donnaient Pair d'une officme

d'alchemiste."

Yet amid such forbidding surroundings were car-

ried out elaborate researches with a care and

completeness such as would be with difficulty

surpassed at the present day even with the advan-

tage of the improved apparatus now available.

More commodious premises were eventually provided

in 1873 when the academy was transformed into

the university; but not long afterwards he was com-

pelled to retire, and, although for a few years he

continued work in his private laboratory, his strength

at length failed so completely that he was practically

confined to his couch. He died in 1894. The excel-

lence of his work was recognised by the numerous

honours conferred upon him; among them we inay

note that he was elected in 1881 a corresponding

member of the Royal Society, and received in i886

the Davy medal.

At the time when Marignac went to Geneva, the

atomic weight of few of the elements had been at

all accurately determined, and although some con-

fidence might be felt in the numbers obtained by such

a master as Berzelius, it was imperative that they

should be confirmed by independent investigators and

by other methods. There was at the time consider-

able speculation as to the question of the rigid appli-

cation of Prout's law. Perceiving the pressing need

for further trustworthy determinations of these funda-

mental data, on which the whole fabric of chemical

science is based, Marignac resolved to devote his

scientific energy to this important investigation. As

was pointed out by Stokes, the president of the Royal

Society, when bestowing on him the Davy medal, his

work was the more important since he gave so

much of his attention to the atomic weights of the

more common elements on which the determination

of new atomic weights is generally made to depend.

In the whole of his researches he exercised the

greatest care in considering the possibilities of error

which might have occurred in the operations of

U
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previous workers, and displayed more than ordinary

ingenuity in devising new methods to avoid such

errors, and at the same time he paid particular atten-

tion to the necessity of employing the purest material

in such work. He was never satisfied with even

repeated experiments on different amounts by the

same method, and always, whenever practicable,

adopted two or more independent methods. If we
include those elements which he did not completely

study, he determined the atomic weights of no fewer

than twenty-nine of the elements, and in nearly every

case his numbers dilTer little from those now adopted

—a remarkable feat for one man working without
any assistance. In the course of his investigations

he analysed certain of the minerals containing the

rare earths, and succeeded in separating two new-

elements, ytterbium from gadclinite and gadolinium
from samarskite.

The process of time has brought it about that

much of his work begins to have mainly historical

interest, and probably at the present day most
chemists will feel more vivid interest in researches
which were to some extent incidental to the prin-

cipal investigation. Prominent among these is his

elaborate work relating to the intricate and puzzling
problem in analysis presented by titanium, niobium,
and tantalum. So difficult is the separation of these
three elements, when occurring together in the same
substance, that many eminent chemists have
imagined the existence of other elements; for
instance, Hermann strongly insisted on the presence
of ilmenium in samarskite, but Marignac showed
it to be really a mixture of niobium and tantalum.
Although it cannot be said that he solved the problem
with complete success, yet Marignac was the first to
devise a method—the differing solubilities in hydro,
fluoric acid of the double fluorides of the three
elements with potassium—which effected any real
separation, and which to this day has not been super-
seded by any more satisfactory. The problem is one
that still awaits solution, and is occupying the atten-
tion of many chemists. It is of interest to note
that, in recognition of the method devised by him, the
name marignacite was recently assigned by Mr.
Weidman and Mr. Lenher to a variety of pyrochlore
from Wausau, Wisconsin. Of little less vivid interest
is his comprehensive investigation relating to the
formula of zirconia and the atomic weight of the
element. He made use of the law of isomorphism
propounded by Mitscherlich, of which he was early
a keen advocate, and undertook a complete chemical
and crystallographical examination of a large number
of fluozirconates. None of his experiments lent any
confirmation to the idea put forward by Svanberg
that zirconia contains three distinct metallic oxides.
Nevertheless, the question is one deserving of further
consideration. Prof. Church and other observers
have noted a remarkable range in the density of
zircons, 40 to 47, and an even more remarkable
alteration in the density effected in certain stones oi

low density by the application of heat, and the con-
elusion has been drawn that there are three varieties
of zircon. Further, the crystallised native zirconia,
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baddeleyite, presents almost as wide a range of

density, which is even more difficult to understand

in the case of an apparently simple oxide. It is

possible that zirconium has never been completely

isolated; it is well known that a satisfactory method
for separating it from titanium has yet to be found.

Marignac found time to examine the chemical and
crystallographical characters of a large number of

minerals, and also of artificial salts prepared by him
in the laboratory. The sentence with which he opens

one of his elaborate papers is indicative of . the

thoroughness characterising his work, and embodies

a ma.xim which even now is by no means universally

appreciated by chemists :

—

" L'interet que presente I'etude des formes
cristallines des divers composes chimiques, m'a
engag^ h. ne jamais nfSgliger de determiner exacte-
ment les formes de ceux qui s'offraient h. moi, en,

cristaux d^terminables, dans le cours de mes travaux
de laboratoire."

Towards the end of his career his attention was
attracted to the physical side of chemistry, and he
carried out with his customary skill and care a

lengthy series of thermochemical determinations ; un-

fortunately, the complete collapse of his physical

vigour brought his work to a premature close. To
his other investigations—for instance, on ozone—

-

space will not permit us to allude.

As regards the appearance of the volumes, the

quality of the paper and the style of the printing

are beyond criticism, and care has been taken to

indicate the original pagination. Most of the papers

were published in the Bibliothcque Universelle de

Geneve or the Annales de Chimie et de Physique;

those dealing with mineralogical subjects appeared
in the Annales des Mines.

THE BLOOD-SUCKING GNATS.

A Monograph of the Culicidae or Mosquitoes. Mainly
Compiled from Collections received at the British

Museum. Vol. iv. By F. V. Theobald. Pp.

xix+ 639; 16 plates. (London : Printed by order of

the Trustees, 1907. Sold by Lx)ngmans and Co.,

B. Quaritch, Dulau and Co., and at the British

Museum [Natural History].) Price i2. 12s. 6d.

THIS work forms the second supplementary volume
to Mr. Theobald's original monograph of the

Culicidae of the world, in two volumes, published by

the trustees of the British Museum in igoi. The
present volume deals very largely with the new species

which have been added to the national collections,

and besides these it also embodies the descriptions of

one hundred and sixty species which have been de-

scribed by various arlhors since the issue of the first

supplementary volume in 1903.

It would be difficult to overestimate the great

scientific valur K Mr. Theobald's most e.xhaustive

faunistic work on these insects. It is a model of

painstaking scientific accuracy, and we congratulate

him on its issue.

With the exception of the adoption of a few
characters in an admirable scheme of general
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classification drawn up by Dr. Lutz, no changes have

been made in this volume. The Corethrins have,

however, been excluded from the Culicidfe and raised

to family rank, partly on account of the asiphonate

character of the larvse, but mainly by the absence of

piercing mouth-parts and of scales in the adults.

Felt's ' new method of classification, based upon

the genital armature of the males and the wing vena-

tion, is discussed at some length, but abandoned as

unpractical on the grounds (i) that the majority of

known mosquitoes are females only, and thus we
should not be able to place many of our well-known

species in any genus ; and (2) that the cross-veins in

the venation of the wings are subject to so great a

variation that generic characters cannot be fixed by
them. The author also points out that Messrs. Dyar
and Knab's' unusual classification of the Culicidae by
larval characters only cannot be admitted. We
need scarcely point out that any radical changes
in the classification of these insects will result in

endless confusion, especially so if based mainly upon
local knowledge; and as practically all British, French
and South American doctors and entomologists have
adopted the Theobaldian classification, anything more
than a modification of this system would be followed

by somewhat disastrous results, especially among the

students of the medical profession who are engaged
in the study of the Culicidae in connection with

tropical diseases.

In the general notes we find a reference to Major
Adie's evidence as to the benefit of Leiuina minor, L.,

as a means of preventing mosquitoes from laying their

eggs on water. He states that " tanks covered with
this flat weed never contain larvae of Culicidae, whilst

others at the same time of year are full of them."
This genus of plants has apparently the same
marked effect upon the frequency of both Anopheles
and Culex in this country.

The natural reservoirs formed bv the flowers of

Heliconia brasiliensis, Hook., in Ceylon, the leaves of

Nepenthes and various Bromeliaceous plants and the

cut ends of bamboo in South America, are given as the

breeding places of both Anophelines and Culicines.

Mr. E. E. Green, of Ceylon, has contributed some
notes on Myzomyia rossii, Giles, which he found

breeding in the brackish lake at Batticaloa. There
are also some interesting notes on the bionomics of

Nyssorhynchus fuUi^inostis ; but apart from these and
a few other references to the habits of mosquitoes, very

little is known of the earlier stages of a large pro-

portion of the Culicidse, so that those who have the

opportunity of observing these insects have the

pleasure of discovery before them.

In a work which has been so admirably performed,

it is invidious, perhaps, to direct attention to any
errors either of omission or commission, but we note

that Patton's^ important -^""er in which he describes

five new species of .Anophelinae has been quite over-

lookfd, nor do we find any reference to Griinberg's "

new -Xnophelines described in 1905.

1 Bull. 79, Ent. ?2. Nfw York State Museum. (1004.)
- "The LarvK of Culicida: classified as Independent Organisms." Journ.

New York Ent. Soc, vol. .\iv., pp. 169-230. (1906.)
' Journ. Bombay Nat. Hist. Soc, 1905.
^ Zool. .\nzeiger, Bd. xxix., No. r^, September, 1905.

Mycotnyia hebes, Donitz (p. 42) ; Cellia piinctulata,

Donitz (p. 109) ; and Howardina chrysolineata, Theob.

(p. 218), are all omitted from the synoptical tables;

while Pyretophonis pitchfordi, Power (p. 72), and
Nyssorhynchus indiensis, Theob. (p. 98), are omitted

both from the synoptical tables and the lists of species

given under the respective genera.

Myzomyia listoni, Liston, is given priority on pp.

41, 43, but is sunk to the position of a synonym of

M. christophersi, Theob., on p. 51. Under Culicada

jitchii. Felt and Young (p. 321), Fig. 112 is described

as Grabhamia fitchii; there are also some minor errors

in the text, evidently printer's. R. N.

COMMERCIAL ORGANIC ANALYSIS.

Commercial Organic Analysis. By A. H. Allen. Vol.

ii., part iii. Pp. xii + S47. Third edition, re-written

and revised by the Author and A. R. Tankard.

(London : J. and .\. Churchill, 1907.) Price 20s.

WITH the publication of this volume, the whole of

this standard work on the analysis of organic

materials occurring in commerce is again available in

a revised form. The preparation of this portion was

undertaken by Mr. .\llen so long ago as 1898, but,

owing to his ill-health, little progress was made, and

after his untimely death in 1904 the completion of the

book was undertaken by Mr. Tankard.

The recent considerable additions to our knowledge

of volatile oils, rubbers, gutta-perchas, and resins, the

four principal groups of products now dealt with, have

necessitated extension of the space devoted to these

subjects in previous editions. As regards resins and

volatile oils the author was assisted by Mr. E. J.

Parry, and in the preparation of the article on oil of

turpentine Mr. .Archbutt was consulted, whilst Dr.

LefTmann, of Philadelphia, contributed a portion of

the section on aromatic acids and their Kydroxy-

derivatives.

The method of treatment adopted is to give a short

critical rSsume of the present position of the chem-

istry of each product, followed by a summary of the

analytical methods available for its examination, one

or more of these being finally recommended as giving

trustworthy results in the author's own experience.

In spite of the care which has evidently been taken

to secure accuracy in the information given, the

specialist will be able to find here and there in the

sections in which he is particularly interested state-

ments requiring emendation or amplification. Thus

the important matter of the botanical sources of

rubber should not have been dismissed in the state-

ment that it is " obtained from the latex of trees

growing in S. America, Africa, India, &c.," supple-

m.ented by the inaccurate footnote, ".A new source of

caoutchouc has been recently discovered in the root-

bark of Landolphia thrallonii. a plant growing in

Lower Guinea and the French Congo." The state-

ment that gutta-percha occurs in the latex of various

trees belonging to the Sapotacese (e.g. Palaqiiium

pustulata and other species) is all the information

vouchsafed regarding the source of this important

product, and is misleading since the best gutta

is obtained from Palaquiiivt gutta, P. pustulata yield-
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ing an inferior product of little commercial value.

There is a reference on p. 384 to " Spanish oil of

hops" or "Cretan oil of marjoram," described as

obtained from Origainim hirsututn and O. creticum.

This appears to refer to the material better known in

this country as " Cretan origanum " or " red thvme "

oil, which is generally believed to be obtained from
Origanum hirttim. The tabular statement of the con-
stituents of volatile oils is incomplete in some re-

spects; thus, under "basil oil," there is no reference
to the terpene ocimene isolated by van Romburgh
from this source in igoi ; and the information given
under the head of "applications" in these tables is

in some cases rather inadequate.

There is a reference in the list of " errata and
addenda " to the recent confirmation by the Philippine
Bureau of Science of Trimen and Hentley's statement
that " elemi " is obtained from Canarium luzoniciim,
but, curiously enough, the generic name is wrongly
given as Conarium.
The arrangement of the subject-matter adopted

facilitates reference to the information given regarding
most of the products described, but it would have been
an advantage if a fuller inde.x had been provided.

.As a guide to the analysis of conynercial vegetable
products this book fully maintains the high standard
set in previous editions, and those concerned in its

revision are to be congratulated on the satisfactory
way in which they have accomplished their work.

T. A. H.

SCIENTIFIC ASPECTS OF PHOTOGRAPHY-
Investigations on the Theory of the Photographic

Process. By Dr. S. E. S'heppard and Dr. C. E.
Kenneth Mees. Pp. .x + 342. (London : Longmans,
Green and Co., 1907.) Price 6x. 6d. net.

TOURING the last four years the authors have been
-•->' working with the object of preparing theses for
their degrees according to the regulations of the Uni-
versity of London, and in this volume they present
in order the records of their work by republishing
together their communications to several scientific
societies. That particular branch of photography that
the authors refer to as the photographic process is the
exposure, development, fixation, and sensitometry of
gelatino-bromide plates—in short, negative making
as now understood, but without reference to the after-
treatment of the fixed plate by such processes as
intensification, or to such collateral matters as the
production of developer stains.

As indicated by the title, the volume is theoretical
rather than practical, though the results often have
an important practical significance. The subjects are
dealt with from the point of view of what is now
understood as physical chemistry, and the work is

described in the language of that branch of science.
This will make the volume probably more acceptable
to students interested in photography who have
devoted themselves specifically to physical chemistry,
but it imposes a serious difficulty in the way of those
who have not. This difficulty is increased by the
constant use of symbols instead of words in the text.
We would suggest the addition of a glossary giving
the exact meaning of each of the symbols used.
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Some of the apparatus used appears to be disadvan-
tageously complex. For measuring opacities a spectro-

photometer is employed, though dispersion of the light

is unnecessary, and appears to be undesirable, for it

must add sources of error. The authors use the bright

green part of the spectrum, but do not say why they
throw away the rest. They recognise the fact that

the light transmitted by the silver deposits in films

is largely scattered, and that their instrument takes
very little cognisance of scattered light. They ap-

parently assume that the scattered light generally

bears a constant proportion to the whole, but it is

very doubtful whether such an assumption is well

founded. On certain occasions the authors endeavour
to obviate the error due to scattering by making the

film itself the practical light-source by means of a

diffusing medium, placed in contact with it. Opal
glass, which they use, is probably the best diffusing

medium available, but the present writer does not

call to mind any proof that it is thoroughly effective

for such a purpose. Other methods of measurement
are well known that do not suffer from these draw-

backs.

The authors deal with many questions that are of a

very debatable character, and it in no sense belittles

their work to say that they remain debatable. They
adopt the " germ " theory of the developable image,

but limit the effect of each germ to the grain or

nodule of which it forms a part. The " suspicion of

a vicious circle in the argument " that the authors refer

to in connection with the " molecular strain " theory

is, we fear, much more widely applicable than they

appear to realise. The authors remark that " it may
be said of the physical theories that they shirk a real

explanation by treating the phenomena to be explained

as a quality of the physical modification of the halide "

;

to which one might reply that those who advocate

the.chemical theories assume a decomposition of which

there is no evidence. And so it remains a matter of

opinion as to which is the safer and more useful

hypothesis. We make only one other observation,

namely, that it seems undesirable to speak of the laiv

of constant density ratios, when, as the authors them-

selves admit, it is "frequently not followed." When
this " law " was first propounded by Messrs. Hurter

and Driffield they maintained that it was really a

law, which it was very difficult, if possible, to get

away from.

This volume will find a place, which it will worthily

fill, in the libraries of all who are interested in the

scientific aspects of photography, because it contains

the record of a series of carefully conducted experi-

ments under stated conditions, and gives copious

references to the literature of the subject. C. J.

OUR BOOK SHELF.

Surgical Instruments in Greek and Roman Times.
By Dr. John Stewart Milne. Pp. xii+187; illus-

trated. (Oxford : The Clarendon Press, 1907.)
Price 145. net.

Both the author and the Clarendon Press are to be
congratulated on the issue of this very valuable work

—

Dr. Milne because it represents work well done, and
the Press on account of the successful manner in which
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the fifty-four plates of surgical instruments have been
reproduced.
The book has grown out of a thesis written by

Dr. Milne for the degree of doctor of medicine at the
University of Aberdeen. It shows him to be a scholar
of no mean capacity, and a fit member of a profession
which used to be a great deal more learned and much
less practical than it is at the present time. Know-
ledge about ancient surgical instruments is singularly
scattered. There are descriptions of them in the medi-
cal and surgical writers of classical times, and there
are remains of the instruments themselves in most of

the national museums of Europe and America. But
in modern times very little attention has been devoted
either to the instruments or to their descriptions, and
those w-ho still read descriptions of the operations in

the classical authors have either been contented to

imagine the instruments with which they were per-

formed or have had to draw upon their recollection of
what they saw at Naples. Dr. Milne has now re-

moved this reproach, and any intelligent surgeon, even
though he be ignorant of Greek and should know but
little Latin, can follow easily the manipulations of the

older surgeons. Some day, perhaps, a surgeon with
an archaeological bias will do for Egyptian surgerv
what Dr. Milne has accomplished for Greece and
Rome. Dr. Milne describes the instruments under the

general headings of knives, probes, forceps, bleeding
cups and clysters, cauteries, bone and tooth instru-

ments, bladder and gynaecological instruments, sutures,

and the portable outfit which was necessary for the

surgery of so migratory a race as the Romans. In

an appt.i^i.x is an inventory of the chief instruments
which Dr. Milne has seen in the various European
museums, and a bibliography of the subject, short but
apparently complete. There are no less than three

Indices, the first an inde.K of subjects, the second a
Latin index, and the third in Greek. Dr. Milne has
done his work so well and so accurately that as this

monograph is the first dealing with the subject it must
remain for a long time the standard authority until

further finds prove or disprove some of the disputable
conclusions drawn by the author. The monograph
presupposes a considerable amount of knowledge on
the part of the reader. He must in the first place be
skilled in the practice of his profession, he must be
interested in its antiquities, and he must be a fair

classic. These qualifications being granted, the book
is most excellent reading, and throws abundant light,

not only on the subject of which it treats, but also on
many collateral points.

Diptcra Danica. Genera and Species of Flies Iiitherto

foKitd in Denmark. Part I. By William Lundbeck.
(Copenhagen : G. E. C. Gad ; London : William
U'esley and Son, 1907.) Price 4^. 6d. net.

This work is expected to be completed in about ten

parts; and the first part is accompanied by a portrait
of R. C. Staeger, an eminent Danish dipterist. The
book is written in English, and as it appears to be
very carefully done will prove very useful to English
entomologists who take up the study of Diptera, which
has been more neglected In England than any other
order of insects, and respecting which we possess no
complete work at present ; tliough most European coun-
tries possess good monographs of Diptera in their own
languages. The introduction relates chiefly to struc-

ture, illustrated by figures of structure and neuration.
The other text-illustrations represent details of struc-
ture, such as heads, wings, palpi, &c. One term is

new to us—the " yowls," which from the context seems
to apply to the lower part of the face. The English is

very good, but somewhat stilted, and occasionally
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rather unfamiliar words are used, such as " kinks "

and " kneeformed.

"

There is no general table of families, which we
regret; but detailed tables are given of subfamilies,
genera and species. The descriptive part of the book
appears to be very good, as well as the accounts of
habits, transformations, and localities. There is even
a table of the larvas of the genera of Stratvomiidse,
the first family included in part i., the others being
Xylophazidse, CoenomyiidEe, Tabanida, Leptididje,
and .Acroceridae.

It appears that the last estimate of the number of
Danish Diptera was given by Zetterstedt in 1855 as
1439, to which Prof. Lundbeck will doubtless be able
to add considerably by the time that his work is com-
pleted. The number of British species is probably
somewhere between 2500 and 3000 ; and a considerable
proportion of the Danish species probably also occur in

the British islands, though the latter may be ex-
pected, when the Diptera of both countries are fully
known, to possess a richer fauna than Denmark,
owing to the greater extent and more varied character
of the country.

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 talien of anonymous communications.

\

Radiation of Meteors.

The shower of November .Andromedids which occurred
in 1885 exhibited a very large area of radiation, the
flights being directed from a region variously estimated
from 7° to_ 15° diameter. The Draconids of August,
with a radiant near Draconis and centre at about
2qo° + 6o°, appears to exhibit a similar feature, for the
rich shower this system presented in 1879 had a very ill-

defined radiant. An active shower of Taurids seen on
November 2, 1886, also formed a very dispersed or
scattered radiant.

The Draconids alluded to above returned rather plenti-
fully this year between .August 15 and 28, and they
e.xhibited the same indefiniteness of radiation as in 1879.
The feature is an interesting one, but it is very difficult

to investigate it properly because of the errors of observ-
ation and mistakes in attributing meteors to their correct
systems.

As a rule, it may be accepted as a general fact that
showers of slow meteors have more diffused radiants than
the swift meteors. I have often found the radiant points
of the Perseids, Orionids, and Leonids very contracted
and exact centres, while certain displays of slow meteors
have proved rather puzzling to me in fixing their correct
positions owing to the evident diffuseness in the inter-

sections of the paths. \V. F. Desxing.
Bishopslon, Bristol, .August ;,n.

Experiment on the Rusting of Iron.

In view of recent work on the rusting of iron, the
following simple experiment will be of interest. It is the
result of a number of attempts to devise a simple method
—for class-demonstration purposes—of showing that
carbon dioxide is necessary for the rusting of iron.

A 500 c.c. flask was talcen, and into it were put about
100 c.c. of 15 per cent, caustic potash solution. A partially

bored sound cork was inserted in the neck, and the flask
shaken occasionally for two days. Then a piece of bright
iron wire (a long nail is suitable) was, after boiling in

distilled water, pushed through the unbored portion of
cork, leaving about an inch outside. .After four months
the iron inside shows no sign of rust, whilst that outside
was rusted in as many days. Geo. A. Watson.
Grammar .School, Cork.
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7///1 K.M'I.OSION OF GASES.

THK eailust woiU on ihc explosion of gasc-s was
that of lliiniphry Davy, who in 1817 publislicd

tliose celebrated experimenls on " the propagation of

llanie through small tubes and orifices " which led

him to the construction of the miner's safety-lamp.

More than half a century later Bunsen devised the

in>n-luminous gas burner, observing that unless the

llow of the mixture of coal-gas and air exceeded a

certain rate the flame became unsteady and passed

down the tube. Hunsen believed that this rate repre-

sented the velocity with which an explosion would
travel in the combustible gases in a closed tube, and
he obtained definite values for a number of mixtures

by leading the gases through an orifice at the end of

a tube, igniting the jet, and determining the minimum
speed at which the g.-ises must be forced through the

tube to prevent the flame passing back through the

opening. The rates of explosion measured in this

way were comparativclv slow, the fastest observed
being about thirty-

'' '
'' hcven yards a second.

Hut' in i88i Ber-

thelot and Vieille

discovered that when
an explosive mixture
is ignited at the end
of a long pipe, the

\elocity of the explo-

sion rapidly increases

from its point of

origin until it reaches
,•1 maximum velocity,

which remains con-
stant however long
the column of gas
may be, and which
greatly exceeds the

speeds of combus-
lion measured by
Bunsen ; this dis-

coverv was confirmed
bv the independent
investigations o f

Mallard and L e

Chatelier, published
at the same time.

Berthelot gave the
name " ronde explo-

< n.ime -^ sive" (detonation-
Fic, I. wave) to the flame

travelling with its

maximum velocity, thus distinguishing it from
the variable progressive combustion which precedes
its development. The velocity of the explosion-
wave constitutes a physical constant which has .'i

specific value for each inflammable mixture; measure-
ments by Berthelot and H. B. Dixon have .shown
that it is approximately equal to the velocity of sound
in the burning gases at the temperature of the explo-
sion. For a mixture of hydrogen and oxygen in

equivalent proportions the velocity is about 3000 yards
a second.

Mallard and Le Chatelier succeeded in recording
the slow movements of the flame of progressive com-
bustion by photographing the fl.ish on a piece of
sensitised p.iper fixed on a revolving cylinder. They
found that when the gases are ignited at the open
end of a long tube, the flame travels for some distance
with a uniform slow velocity of the order measured
by Bunsen ; the flame next begins to vibrate, swing-
ing backwards and forwards with oscillations of
increasing .-miplitude ; then it either dies down or
sometimes the gas detonates. If the gas is fired near
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the closed end of the tube, the movement of the flame
is uniformly accelerated until the detonation is set

up. Le Chalelier's apparatus was not fast enough
to analyse the wave of detonation itself.

The apparatus used by Prof. H. B. Dixon consists

of a drum carrying .a narrow strip of Eastman film,

which can be rotated at the rate of 100 metres a

second. The explosion tube is fixed horizontally, and
the image of the fl.inie is focussed on to the vertically

moving film. The photographs show an inclined line

of light compoinided of the two motions. Fig. i is

a photograph of the explosion of cyanogen with
oxygen. The mixture was fired near the middle of

a tube by an electric spark s. The flame moves
.slowly in both directions; to the left it passes out of

the field of view, to the right its speed increases until

at X the detonalion-wave is set up. The detonation-
wave, moving with constant velocity, is represented
bv a straight lino {x, d), while the slower movement
of the progressive combus-
tion preceding it is shown
as a curve (s, x), the steep-

ness of which diminishes

as the motion of the flame-

accelerates— the speed ol

the drum being uniform.
The duration of the flash

was less than i/ioo second.

The period before the de-

tonation is dislinguishcii

not only by the slow move-
ment of the flame, but also

by slow and incomplete
combustion and feeble
luminosity.
The initiation of the de-

tonation-wave is marked by
certain characteristics—(i)

a sudden increase in intens-

ity of the flame, accom-
panied by an instantaneous
rise in pressure; it is found
that glass tubes are most
often fractured at the point

where the detonation ori-

ginates; (2) rapid and
complete combustion

; {_),)

the setting up of a strongly
luminous backward wave
(.r, r)—the so-called " re-

ton.'Ltion-wave "—vv h i c h
under certain conditions
travels ;is rapidly as the

detonation-wave itself. The Fn.. 2

sudden rise in pressure is

due to the increase of chemical action, and this pres-

sure not only produces the forward detonation, but also
sends a backward wave of compression into the slowly-

burning gases behind it; this compression-wave raises

the temperature of the combining gases and increases
the luminosity. It should be observed that the light

produced by the explosion is chiefly due to particles

knocked from the glass and raised to incandescence

;

the small particles suspended in the burning gases
glow by the heat imparted to them bv the hotter but
invisible gaseous products of combustion.
The detonation-wave is set up only after the flame

has run sotiic distance, which depends on the nature
of the mixture .and on the size of the spark.

Fig. 2 shows the explosion of hydrogen and oxygen
in a closed glass tube too short to allow of the de-

tonation being set up. The gas is fired in the middle
of the tube, and the flame spreads right and left with
faint luminosity. The fl.'ime is preceded by an in-

visible compression-wave which travels with the
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velocity of sound throuj^h the unignited gas, and is

reflected from the ends of the tube. The flame is

checked while these two compression-wavfts pass

through the burning gases, and is then helped for-

ward by the waves moving in the same direction.

The movement then becomes unsymmetrical ; the

flame to the left is checked a second time before it

reaches its end of the tube, that to the right reaches

the end of the tube and sends back a strong retona-

tion-wave. The wave from the right i.s of greater

intensity and moves more rapidly than that started a

little later from the left, and, although the reflections

of these waves at first run nearly parallel, the stronger

gradually overtakes the weaker and coalesces with it,

iind the single wave continues to traverse the tube

from end to end. .\s many as one hundnd reflections

have been counted in an explosion of this kind.

Fig. 3 shows in outline the movements of the flame

and compression-waves.
The flame in its initial stage is only very feebly

luminous, a fact which has led to erroneous beliefs

in regard to the mechanism of e.xplosion. Von
Oettingen and von Gernet, failing to photograph the

flame itself, introduced finely-divided salts into the

tube, and obtained brilliant pictures of the explosion

showing a series of parallel waves. They believed

that the explosion itself was quite invisible, the move-
ments shown in the pictures tjeing compression-waves

rushing through thr- burning gases after the explosion

was completed.
These parallel waves,
following each other
in cloie succession,

were supposed to be
due to " successive

partial explosions "

proceeding from the

spark, in accordance
with Bunsen's theory
of discontinuous step-

like combustion.
The influence of

water vapour on the
combustion o f hy-
drogen with oxygen
has formed the
subject o f much
recent research.
.Some years ago
Dixon showed that

an electric spark
would fire ordinary
electrolytic gas
whether in the dried
or moist condition,
and that the velocity

of detonation was
practically unaffected
by the presence of
aqueous vapour. The
experiments of Baker
with very pure hydro-
gen and oxygen
have, however,

Fig. -j shown that the initi-

ation of the flame is

largely influenced by the purity of the mixture. It
might be expected that the initial phase of the explo-
sion (before detonation is set up) would be modified if

the intcractioa of the gases depends on the presence
of previously formed water molecules. Dixon
and Bradshaw have shown by photographs that
this is not the case; the flame, once it has been
started by a spark, spreads with the same velocity in
the dry as in the moi-^t gases, and undergoes the
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same changes in intensity. So far as the develop-
ment and movements of the flame are concerned, the
presence of water-vapour appears to make no differ-

ence in the union of hydrogen and oxygen.
In a recent paper Dixon and Bradshaw have shown

that the compression-wave which travels in front of
the flame in the initial stage of the explosion mav,
under certain conditions, bring about the spontaneous
inflammation of the gases in a region of thi- tube
some distance

from the spark.

Fig. 4 shows the

explosion of hy-
drogen and oxy-
gen in a tube one
end of which has
been drawn off in

the blowpipe flame
in the manner of

a Carius bomb-
tube, so that the
end has the form
of a funnel fol-

lowed by a short
capillary. The
explosion is

started in the
middle of the
tube (s) ; almost
simultaneously the

gas inflames in

the capillary (c).

The flames meet
midway between
the fine dark ver- *"'• <•

tical lines, which
are reference marks produced by fastening narrow
strips of black paper outside the explosion tube to

eclipse the flame as it passes. The broad band is due
to the clamp which held the tube in p<.isition. The
firing of the gas in the capillary Is caused by the

sudden increase of pressure in the funnel, the heat
of compression raising the gases to the temperature of

ignition. The wave produced is analogous to the

tidal " bore " in a funnel-shaped estuary. L. B.

THE SEVENTH ISTEKSATIONM. ZOO-
LOGICAL CONGRESS.

THE meeting of zoologists at Boston was formally

convened on Monday, August 19, in the Jordan
Hall. Prof. .Alexander .Agassiz, as president, wel-

comed the members and delegates, and gave a short

but vivid address on th.; recent progress of oceano-
graphical research, especially in its zoological aspects.

He directed attention, for instance, to the extremely
interesting facts which he has discovered in regard
to the relations of the deep-sea faunas on the two
sides of the Isthmus of Panama. In a country where
the stranger cannot but be impressed with the amount
of public and private money which seems to be placed

at the dispo.sal of scientific institutions, it was interest-

ing to hear Prof. Agassiz's complaint that the

Government had not taken any steps to publish an
account of the treasures of the Albatross expedition.

It was one of those touches of nature which make
the whole world kin.

Vice-presidents were appointed, such as Mr. Bate-
son (England), Prof. Hubrecht (Holland), Prof. H. F.

Ciborn (United States), Dr. Watase (Japan); and,
on the report of Prof. Blanchard, the Czar Nicolas
prize was awarded to Prof. Cuenot, of Paris, for his

research on hybrids. Special mention was also

made of theses by M. Loisel, of Paris, and
M. Standfuss, of Zurich, which did not arrive in
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time to be considered in making the award. Prof.

R. Hertwig, of Munich, gave a long address on the

most recent researches on cytology. He spoke in

German, and it was not always easy, in spite of his

lucidity and illustrative charts, to follow his dis-

cussion of the intricate relations between the nucleo-

plasm and the cytoplasm. Of particular interest was
the account of his observations on the influence of

temperature on the size and rate of division of the
chromosomes.
The meetings of the sections were held in the truly

magnificent buildings of the Harvard Medical School,

which stand like five marble temples on the three

sides of a quadrangle, and are admirably designed
for internal re-adjustment or for external extension

outwards as future circumstances may demand. The
internal equipment of the various departments, e.g.

Prof. C. S. Minot's embryological laboratories, called

forth universal admiration. Great praise is due to

the organisers of the congress for the way in which
they secured the orderly accomplishment of the
scientific business and for the embarrassingly tempt-
ing arrangements for excursions. For creature com-
forts most thoughtful care was taken, Irom the

providing of a\ fresco luncheons to the presence of a

nurse !

The intellectual bill of fare—a metaphor which can-

not be avoided amid so much hospitality—was all toe

full. Never can the zoologist of good appetite and
digestion have wished more ardently that he could be,

as Sir Boyle Roche's bird, " in two places at once."
For in spite of clever arrangements, there was no
avoiding the simultaneous occurrence of interesting

events. This holds especially true in regard to the

sectional addresses, which included the following :

—

The problem of the vertebrate head, by Prof.

J. P. McMurrich ; the chemical aspect of fer-

tilisation, by Prof. Jacques Loeb ; cytology and
taxonomy, by Prof. C. E. McClung ; facts limit.

ing the theory of heredity, by Mr. William
Bateson ; foetal membranes, by Prof. A. A. W.
Hubrecht ; operative factors in development, by
Prof. W. Roux ; economic entomology, by Dr.
L. O. Howard ; the relations between North
American and European Hemiptera, by Dr. Geza
Horvath ; the problem of organic development,
by Prof. C. O. Whitman ; migrations of Tertiary
faunas, by Prof. C. Deperet ; the scope and
promise of systematic zoology, by Dr. T. Gill

;

the evolution of continents as illustrated by the
geographical distribution of animals, by Dr.
R. F. Scharff.

One of the most striking of the sectional addresses
delivered at the congress was that on the chemical
character of fertilisation, by Prof. Jacques Loeb, of
Chicago, delivered before an audience of about three
hundred. He began by distinguishing between the
function of the spermatozoon as a bearer of hereditary
qualities and its function as an instigator of develop-
ment. In connection with the latter the foremost effect

is the enormous synthesis of nuclear matter. To
attain to some understanding of the hydrolytic and
other processes which the spermatozoon sets up in the
egg, the most promising path at present is to study
the phenomena of artificial parthenogenesis. By
adding to " hypertonic " sea-water a small quantity of
a monobasic fatty acid. Prof. Loeb has been able to
induce in sea-urchin ova the formation of an egg mem-
brane and perfectly normal development in the great
majority of the eggs of a given female. The effects of
the spermatozoon were thus more perfectly imitated
than by the previous purely osmotic methods. Prof.
Loeb's results lead him to the general conclusion that
the membrane-formation is connected with the solution
of a layer of fatty material underneath the surface-film

NO. 1975, VOL. 76]

of the egg. It seems that the essential feature of

the process of fertilisation consists first in a liquefac-

tion or hydrolysis, or both, of fatty compounds in

the egg, and second, in starting the processes of

oxidation in the right direction. The lecturer ended
his discussion by making a very suggestive com-
parison between the chemical processes in the germin-
ation of oily seeds and those in the early development
of the animal ovum. The general idea to which the
experiments on the artificial parthenogenesis (of sea-

urchins, Lottia, Polynoe, and Sipunculus) point is that
the spermatozoon acts as a catalyser.

Sir John Murray gave a general afternoon address
on the progress of oceanography, and another was
given by that genial iconoclast, Prof. W. K. Brooks,
who calmly asked, " ."Xre Heredity and Variation
facts?" If philosophy is a criticism of categories,

the latter address was certainly philosophical, for its

aim was to show that specialisation—none the less

dangerous because often unconscious—necessarily

leads to partial abstractions. Such, according to

Prof. Brooks, are heredity and variation. The
former means likeness between offspring and
their parents; the latter means divergence of

the offspring from the likeness of their parents.

But these two aspects in isolation are not facts

;

they express our artificially abstracted realisation

of one fact—kinship and individuality are in-

separable. It might be suggested that heredity is

more correctly definable as the relation of genetic con-
tinuity between successive generations—a relation

which presents, on the one hand, the aspect of con-
tinuity, persistence, or hereditary resemblance, and, on
the other, the aspect of divergence, novelty, or
variation ; but the lecturer would not accept this

suggestion.
Much of the lecture, which was enlivened by a fine

humour and by epigrams condensing much reflection,

was in great part an apologia for the individuality of

the living creature. " Like never does produce like,

but only something like." " The sheep which the
morphologist finds to be all alike, are all unlike, as
the shepherd's dog knows. Each ewe knows its own
lamb." (Is even this a fact?) " One never meets the

average man, the normal man of the statistician."
" Statistics of mortality are very useful, but they have
no bearing on your death or mine." "We speak of

the struggle for existence, but every struggle is private

and particular in every respect."

If we follow Prof. Brooks's line of argument, we are

led to the conclusion that since we cannot think of a
living organism without an environment in which it

lives, then the living organism is not a fact—it is only

a scientific abstraction of one side of a fact ; and so

far as we understand, the Berkeleyan biologist did not

hesitate to take this step. " The being is not in itself,

but in its reciprocal relations." It is therefore illusory

to speak of a material substratum of inheritance ; the

real creature is not in the idioplasm, or the chromo-
somes, or the determinants, or the vital units; it is to

be sought and found in the reciprocal interaction

between the organism and its environment. A lumin-
ous section of the lecture was devoted to showing that

supposing one knew the pre-Cambrian Rhizopod from
which all animals are descended, and knew it

thoroughly, yet one would not be able to foresee from
such knowledge all that was to follow. The history

was not really in the pre-Cambrian ancestor, for living

creatures, as they have evolved, have, so to speak,
worked time into their being, and evolution is con-
tinual creation.

The last days of the formal meetings of the congress
were overcrowded with remarkable communications,
too numerous even to mention in a brief notice, but we
cannot refrain from remarking on the addresses given
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by Mr. Bateson, on facts limiting our theories of in-

heritance; by Prof. C. O. Whitman, on orthogenesis

in pigeons and on the relations of ontogeny and
phylogeny ; by Dr. L. O. Howard, on the recent pro-

gress of economic zoology; and by Prof. H. F. Osborn.
on evolution from a pala?ontologist"s point of view—all

of them very remarkable and memorable expositions.

At the formal close of the congress it was announced
that the 1910 meeting would be held at Graz under the

presidency of Prof, von Graff. A welcome announce-
ment was made that the committee on nomenclature
had at last arrived unanimously at a code of rules

which would cover 90 per cent, of all possible difficul-

ties. Dr. Stiles further said that the committee would
continue to sit in judgment on the remaining 10 per

cent, of intricate difficulties, and that they had resolved
to prepare a check-list of some thousands of common
animals the names of which were not henceforth to be
changed on any pretext whatsoever. As Prof.

.\gassiz remarked, the only difficulty remaining was
the cheque. Prof. Blanchard announced that a third

prize had been offered by Russia for adjudication by
the congress and by representatives of the Zoological
Society of St. Petersburg. It was offered to per-

petuate the memory of the great Russian zoologist,

.Mexander Kowalewsky. In a verv neat speech Prof.

Hubrecht, of .Amsterdam, thanked the local com-
mittee, the organisers, and the president for their

indefatigable labours in making the congress a con-
spicuous success, and Prof. Blanchard, of Paris,
eloquently expressed the gratitude of the ladies for

the hospitality which had been shown them by the
ladies of Boston.

NOTES.

The weather conditions for the three summer months,
June to August, have proved very disappointing, and the

principal characteristic has been the entire absence of

warm days. At Greenwich there have only been forty

days during the whole period with a temperature of 70°

and above. This is precisely the same number as in the

phenomenally wet summer of 1903, but it is very greatly

below the average. In i860 there were only twenty-three

days with a temperature of 70° or above, and in 1879

twenty-six such warm days, so that the past summer is

not unique. There has not been, however, a single day

this summer with a temperature of 80°, whilst in 1903

the thermometer touched that reading on six days. The
aggregate rainfall at Greenwich for che three months was
5-29 inches, which is i'37 inches less than the average

of the past sixty years. In 1903 the aggregate for the

corresponding three months was i6'i7 inches, which is

the wettest summer on record. At the London observing

station of the Meteorological Office the aggregate rain-

fall for the three months was 4-76 inches, which is

2-13 inches below the normal, and the only month with

an excess so far this year is .April. June was generally

wet over nearly the whole country, July was mostly dry,

whilst in August the rainfall varied considerably in

different parts of the kingdom. At Jersey the total

measurement in August was o-6o inch, whilst the average

is 248 inches ; at Valencia the measurement was 5-67

inches. The sunshine has not varied much from the

average. In London there was a slight deficiency in each

month, but in the aggregate for the three months it only

amounts to thirty-eight hours. September has commenced

with exceptionally cold weather, and the thermometer for

the first four days has averaged about 30° lower than

at the corresponding time last year.
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A Reuter telegram from Rome states that it is ex-

pected that ratifications will be received by the end of the

present year from all the Powers of the convention of

June 7, 1905, for the establishment of the proposed Inter-

national Agricultural Institute. If the expectations are

realised the committee of the institute will be able to

meet early in 1908, enabling the institute itself to assemble

in the autumn of that year, and to be in working order

in 1909. In connection with the new institute, the Italian

Government is taking steps for the scientific organisation

of a system of agricultural statistics which existed until

about ten years ago, when it was abolished by Count
Guicciardini, Minister of .Agriculture, on the ground that

it did not afford sufficient guarantees of correctness. By
way of experiment, agricultural statistics will be collected

this year in fifteen provinces of Italy, with ihe view of

extending the new system to the whole of the country,

with any reforms that may be suggested by the experi-

ment. .At the same time a count will be taken of the

livestock in the country, which has not been done for a

considerable time. In this way Italy will in 1909 appear

before the International Institute with complete agri-

cultural returns.

The installation of the first electric irrigation system

in southern British Columbia has just taken place. It is

considered that by this means the problem of the irrigation

of several thousand acres of fruit lands will in a great

measure be solved.

.An organisation to be known as the Universal Society

of the White Cross of Geneva has been formed at Geneva.

It has for its object the coordination of the work being

carried on throughout the world in combating tuberculosis,

cancer, epidemic and infectious diseases, and social evils

such as alcoholism, &c.

According to the Engineer, an Inter-Ministerial

Technical Commission has been appointed by the French

Minister of Public Works to organise the whole system of

wireless telegraphy in all its branches in the country,

and it is expected that the commission will be able to

arrive at results which will furnish France with a very

complete and properly coordinated service of wireless

telegraphy for land and sea service, both in peace and,

war.

In 1859 Mr. U. A. Boydon, of Boston, deposited with

the Franklin Institute the sum of 1000 dollars, to be

awarded as a premium to any resident of North America

who should show by experiment that light and other rays

travel with the same velocity. According to the August

number of the Journal of the Franklin Institute, the

premium has just been awarded to Dr. P. R. Heyl, who
has taken photographs in the blue and ultra-violet of the

variable star Algol in the neighbourhood of its minima,

and has shown that the time of minimum intensity of the

blue photographs is so nearly identical with that of the

ultra-violet that the speeds of the two radiations across

the space between Algol and the earth cannot differ so

much as one part in a quarter of a million.

The following arrangements have been made for the

opening of the winter session of certain of the London
medical schools :—at the Guy's Hospital Physical Society,

on October 4, Dr. G. A. Gibson will read a paper entitled
" Past and Present "; at King's College, on October i, Dr.

W. H. Allchin will give " Some Observations on the Pre-

sent State of Medical Education in London "
; at the

Middlesex Hospital Mr. A. G. R. Foulerton will, on the

same date, speak on " The Development of Preventive
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Medicine in Relation to the W'elfare of the State"; at

University College Hospital, on October 2, the inaugural

address will be given by Sir R. Douglas Powell ; and at

the Seamen's Hospital Society, on October 21, Sir Lauder
Brunton will give the inaugural address. The session

of the Pharmaceutical Society will be opened on
September 30, when Prof. R. Meldola will speak on " The
Scientific Training of the Pharmacist."

Preliminary particulars of the ninth International

Geographical Congress, to be held at Geneva from July 27

to August 6, 1908, are given in the September number
of the Geographical Journal. Ten scientific excursions,

some of which will take place before, others after, the

congress, have been arranged for, each being conducted

by an expert. Dr. J. Friih, of Zurich, will lead a

party, of riot more than twenty, for the study of the

morphological phenomena of the Alps and their foot-

hills. Another party, conducted by Dr. Lugeon, will study

the phenomena of inverted folding in various parts of

the Alps. .^n excursion will be des'oted to high-level

forestry, and will be led by M. Ernest Muret. The
structure of the Jura, the plateau, and the Alps will be

studied under the direction of Dr. H. Schardt. A
botanical excursion will be made under the direction of

Dr. C. Schroeter, the well-known authority on the flora

of the Alps. A study of vegetation contrasts and the

technique of botanical distribution will be undertaken

under the guidance of Dr. J. Briquet, and one of glacial

morphology under the guidance of Prof. Bruckner. Prof.

J. Brunhes and others will direct attention to the con-

trasts between fluvial and glacial erosion, while Prof.

Schardt will explain the structure of the southern portion

of the crystalline Alps. Lastly, a party under the

guidance of Prof. E. Chaix will study the phenomena of

chemical erosion, especially as displayed in the surface

forms known as lapi^s, or Karreiifelder, and in the Karst.

The place of meeting is particularly favourable for the

arrangement of instructive excursions, and these may be

expected to be one of the most prominent features of the

congress.

The Philippine Journal of Science for June (ii.. No. 3)

is entirely occupied with a paper by Dr. Richard Strong

on studies in plague immunity. The author concludes

that general vaccination in endemic centres would be a

valuable means in accomplishing the extermination of this

pestilence, an important pronouncement at the present

juncture, when plague is rampant in India.

Preventive inoculations against hydrophobia were re-

ceived at the Pasteur Institute of Paris in 1906 by 773
persons, only two of whom died from the disease, and as

one of these may be excluded for statistical purposes,

seeing that hydrophobia manifested itself in less than a

fortnight after the conclusion of the treatment, the results

show the low mortality of 0-13 per cent. Only one of

the patients came from England. The person who died

in less than fifteen days after treatment had received a

severe penetrating wound on the face ; the other fatal

case had been severely bitten on the nose on August 3, was
treated at the institute from August 5 to 26, and died

from hydrophobia on October 12.

The second report of the Natal Government Museum

—

covering the year 1905—has just been published by Messrs.

Adlard and Son, and tells of progress in all departments.
In the period under review the following additions to the

specimens in the museum were made ;—in ethnology, 145 ;

mammals, gS ; birds, 81 ; anatorny, 82 ; reptiles and fishes,

19 ; invertebrates, 425 ; pal£eontology, 4 ; geology and
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minerals, 1445. A native blacksmith's complete outfit,

including a good specimen of skin-bellows, has been
acquired by the ethnology department of the museum
through the misbehaviour of its former owner, the police

authorititj of the colony having acted on the request

made to them to forward to the museum all native articles

which have been confiscated for wrongdoing.

In a letter to the Times of August 28, Mr. James
Brand slates that intravenous injections of a mixture of

aqueous solutions of methylene blue and corrosive

sublimate cure trypanosome infections in horses, and
suggests that this may be found to be a remedy for sleep-

ing sickness, a Trypanosoma infection, in man. Prof.

Moore and his co-workers have found that corrosive

sublimate enhances the curative value of atoxyl, another

anilin dye, in experimental infections with the human
trypanosome, but it does not follow that methylene blue

would be of service in sleeping sickness, since Nicolle and

Wenyon have found that an anilin dye which is curative

for an infection with one trypanosome is not necessarily

curative for other trypanosome infections.

The fifth annual report of the Imperial Cancer Research

Fund, which has been recently issued, contains the re-

ports of the executive committee, of the general super-

intendent. Dr. Bashford, and of the honorary treasurer.

The fund now possesses a capital sum of 118,275/. for

the purposes of the work, including the munificent gift

of 40,000/. by Mr. and Mrs. Bischoffsheim on the occasion

of their golden wedding. Dr. Bashford gives a risumi

of the experimental and other researches carried out during

the past year. .Attention has been given to testing various

alleged cancer cures ; unfortunately, it is impossible to

assign a curati\'e value to any of them. The much-
vaunted trypsin is incapable of curing inoculated cancer in

mice, or even of influencing the progressive growth of the

tumours. The only means capable of freeing the in-

oculated mice from cancer is the surgical removal of the

tumours.

.In an illustrated pamphlet published at La Plata (" La
Reforma " Press, 1907), under the title of " El

Origen del Hombre," Dr. Florentino Ameghino re-

iterates his opinion that South .America was the birth-

place of the human race. Man is traced back to the

supposed Cretaceous family Microbiotheriidae—in other

words, to Miocene opossums !

Among numerous articles in part i. of the fiftieth

volume of Smithsonian Miscellaneous Collections, atten-

tion may be directed to a description, by Dr. Leo Walter,

of Prague, of the structures by means of which the fore

and hind wings of hymfnopterous insects are linked

together. .After pointing out that homologous structures

exist in the wings of certain other insects, such as many
Lepidoptera, Cicadidae, and Thricoptera, the author

observes that in none of these is the development so full

and so complicated as in the Hymenoptera. Strange to

say, these structures in the latter group appear never to

have been worked out in full detail—an omission which
Dr. Walter has endeavoured to supply. Facts of con-

siderable interest have been discovered during the investi-

gation, and it has been found that these organs possess

much importance from a systematic point of view. Their

object is, of course, to enable the two wings to act during

flight as a single unit, and, as might have been e.xpected,

it turns out that the strongest flyers among the Hymeno-
ptera are those in which the connection between the wings
attains its fullest development. The halting and uncertain
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flight not infrequently noticeable ifi individual humble-

bees is attributed by the author to damaged wing-

connections.

The rapidly advancing study of spirocha;tes is at once

of practical and scientific interest, of practical interest

because these parasites occur in those " gustatory flashes

of summer lightning," as Huxley said, which mortals call

oysters, and because Spiroclmeta pallida is believed to be

the active cause of syphilis ; of scientific interest, because

it remains uncertain whether these protists are protozoa

or bacteria. In a recent paper (Ann. Nat. Hist., xix.,

1907, pp. 493-501), Mr. H. B. Fantham points out that

the diffuse nuclei and transverse fission of spirochjetes

suggest bacteria, while, on the other hand, the presence

of an undulating membrane, longitudinal fission, and even

definite " chromosomes " suggest protozoa. It is to the

latter interpretation that he inclines. Mr. Fantham has

made a careful study of living spirochetes

—

Spirochaeta

balbiani (Certes) from the oyster, and S. anodontae

(Keysselitz) from the fresh-water mussel—and gives an

interesting account of their puzzling movements. Their

motion is resolvable into at least two components :—(i) a

vibratory motion of flexion of the body, mainly for pro-

gression, and (2) a spiral or corkscrew movement of the

body as a whole, due to the spirally wound membrane,

which is composed of longitudinally arranged " myoneme "

fibrilliE. The myonemes set up transverse movements on

the surface of the body, manifested as waves passing

down the body in a direction opposite to that in which

the organism moves. The spirochaetes seem to move more

quickly than even trypanosomes, and with an added cork-

screw motion. While flagella are present in the case of

true Spirilla, they do not occur in spirochetes. What
have been described as flagella or cilia by some investi-

gators are really " myoneme " fibrils split off from the

membrane during its rupture.

A DOUBLE number of Le Bamhou, the first issue of this

year, comprising Nos. 7 and 8, has been received. It

contains a descriptive article on the aerial vegetative

structures of bamboos, also notes on their cultivation and

resistance to frost.

The third number of vol. iii. of the Records of the

Botanical Survey of India is appropriated to the determin-

ations, by Dr. L. Radlkofer, of new species belonging

to the order Sapindacea;, based on material from India

and Malaya.

The results obtained by de Vries have led botanists

to examine closely the so-called variable species, as from

such species special modifications or new characters may
most reasonably be expected. In the New Phytologist

(February) Dr. L. Cockayne refers to a New Zealand plant

of this type, Leptospcnnum scoparium, with regard to

colour modification. Ordinarily the flowers are white, but

a pink-flowered form was introduced to cultivation as

Leptospermum Chapmanni, and recently another plant,

bearing rich crimson flowers, has been discovered grow-

ing wild. Seedling plants of the latter have been raised,

so that from the next generation some idea as to the

origin of the plant, whether a mutant or hybrid, may be

obtained. In Science (.April 12) Dr. G. H. ShuU notes

that he can distinguish four elementary species in the

numerous specimens of Capsella hursa-pastoris he has

cultivated, all of which breed true, and that without geo-

graphical or complete physiological isolation they main-

tain themselves distinct.

NO. 1975, VOL. 76]

An account in the Kew Bulletin (No. 7) of the proceed-

ings in connection with the Linnean bicentenary celebra-

tions at Upsala, Lund, and Stockholm accords with other

descriptions in testifying to the enthusiastic and impressive

nature of the ceremonies. Correspondence connected with

the award of the special Linnean gold medal to Sir Joseph

Hooker is also published. An article on new or little-

known alg^ from eastern Asia is contributed by Mr.

A. D. Cotton, in which a new alga from Ceylon, Euptilota

Fergusonii, is described and figured. Dr. Otto Stapf com-

municates notes on two rubber plants, Mascarenhasia

elastica, belonging to the order Apocynaceie, that grows

in British and German East Africa, and Euphorbia fulva,

a tree known in Mexico as " Palo Amarillo." From the

former balls of fair-quality rubber, known as " Mgoa,"

are prepared ; the latex obtained from the latter contains

a large percentage of resin, but a process of separation is

said to have been devised. Mr. J. M. Hillier has collated

information on Guayule rubber, the product of Farthenium

argentatum^. a shrubby composite of Mexico.

According to the second part of the Bergens Museum

Aaibog lor the current year, Norway experienced an.

unusually small number of earthquake shocks in 1906,

namely, thirteen, against twenty-three in 1905 and thirty-

three in 1904. Mr. C. F. Kolderup, the author of the

paper referred to, is of opinion that the comparative

frequency of earthquakes in Norway is due to subsidence

in the bed of the adjacent sea. In another article in the

same issue Mr. J. Rekstad discusses ancient terraces and

beach-lines in western Norway, illustrating his account

with a number of reproductions from photographs.

In the Physikaliscbe Zeitschrift for August 15, Prof.

F. Paschen gives the results of some careful measure-

ments made by his pupil. Miss Stettenheimer, of the

Zeeman effect in known magnetic fields for the lines

Zn 4680 and Cd 4678 which behave normally. From the

results he calculates by the theory of Lorentz the quotient

of the electric charge on the ion by its mass, and obtains

1-79x10'. This agrees very well with the value

1-77x10' given bv Messrs. P. Weiss and A. Cotton in

the June number of the Journal de Physique as the result

of their measurements. The values which have been

obtained bv different experimenters for the above quotient

in the case of the kathode rays differ so much from each

other that it is difficult to fix on a representative one for

comparison with the above numbers. Prof. Paschen takes

the value 1-88x10' given by Profs. Kaufmann and Simon,

and is disposed to think that the difference between the

values of the quotient in the two cases is due to some

difference in the ions.

The uncertainty as to the melting point of platinum, to

which we referred a few weeks ago, is leading to corre-

sponding uncertainties in all high-temperature determin-

ations. Profs. C. E. Mendenhall and L. R. Ingersoll, in

their paper on the melting points of rhodium and iridium

in the July number of the Physical Review, are com-

pelled to give two sets of values, one based on 1745° C,
the other on 1789° C, as the melting point of platinum.

Thev use the Nernst glower as a meldometer, place a very

small particle of the metal on it, and observe through a

microscope for what current through the glower the

particle melts. The temperature of the glower is deter-

mined by measurement of the isochromatic radiation,

assumed to follow a law similar to Wien's, with constants

determined from the melting points 1065° C. and 1745° C.

or 1789° C. of gold and platinum. With 1789° C. as
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basis, they give the following melting points :—silicon,

^452'' C. ;
palladium, 1576° C. ; rhodium, 1968° C. ;

indium, 2388° C. ; the temperature of the glower at

normal brilliancy 2480° C, the melting point of the glower

material 2490° C.

The atomic weight of radium was determined five

years ago by Mme. Curie on about 009 gram of a

highly purified radium chloride. Large quantifies of

Joachimsthal pitchblende residues have since then been

worked up, and from these 0-4 gram of pure radium

chloride has been obtained. The method of purification

adopted was re-crystallisation from weak hydrochloric acid

and fractional precipitation of the aqueous solution by

alcohol, the progress of the purification from barium being

followed by means of the spectroscope. It seemed

desirable to repeat the determination of the atomic weight

on the larger quantity now available, and Mme. Curie gives

an account of the method adopted in the current number of

the Comptes rendus (No. 8, August 19). Difficulties were

encountered owing to the presence of traces of impurities

in the reagents, leading to a gradual loss of radium during

the purification, and a detailed account is given of the

elaborate precautions found to be necessary for the pre-

paration and preservation of the reagents used. The

atomic weight deduced from the ratio radium chloride

:

silver chloride is 22()-2 (.Ag= 107-8, Cl = 35-4), or 1-2 units

higher than the value found on 0-09 gram in 1902. It

is shown that the slight increase of purity of the 1907

over the 1902 preparation is not sufficient to account for

the rise of 12 units in the atomic weight, the difference

being most probably due to the loss of accuracy on the

determinations with the smaller quantity and the use of

reagents not properly purified.

The August number of the Journal of the Institution

of Electrical Engineers (No. 185, vol. xxxix.) contains,

amongst others, a paper on the technical training of

electrical artisans, read by Mr. C. P. C. Cummings
before the Dublin local section of the institution. The
subject is one which is very rarely treated in papers read

before the Institution of Electrical Engineers or the branch

sections, but, at the same time, it is one which is very

important to the future development of electrical work.

The term electrical artisan, as referred to by Mr.
Cummings in his paper, deals almost entirely with those

electrical artisans who are generally classified as " wire-

men," and the paper treats of the possibilities of

improving the existing methods by which such men are

trained at the present day, so that more eflScient workmen
may be obtainable. Mr. Cummings very rightly points

out that there is a very large majority of the " so-called

wiremen " obtaining the maximum rate of wages per

hour which the highly trained and competent workman
is fully entitled to, who cannot be placed in the same
class with him, and can obtain this rate without any

trouble. This in itself is evidence of the serious defect

in the method by which electrical artisans are produced.

So long as these methods continue, they will produce a

considerable number of men who cannot be considered
fully competent, but very few first-class artisans, and from
this very fact the really competent men consider them-
selves so strong by virtue of their minority that their

demands upon employers and their general independence
greatly reduce their utility. Mr. Cummings describes the
present method of training electrical artisans, and points
out the faults of the system and propounds a scheme
which is well worth the consideration of educational
authorities and employers—especially the latter—for until
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the employers take a practical interest in this matter they

cannot hope to obtain the man most suited to their

requirements.

Messrs. John J. Griffin and Sons, Ltd., of Kings-
way, have just issued a new edition of " Chemical Handi-
craft," giving particulars (in many cases illustrated) of

the chemical apparatus and reagents manufactured and
sold by them. Science teachers will find the volume very

handy for reference.

The lectures delivered under the Silliman foundation

at Yale University in March, 1905, by Prof. E. Ruther-
ford, F.R.S., which were afterwards issued in book form
under the title of " Radio-active Transformations." have
now been translated into German by Dr. Max Levin, of

Giittingen, and published by F. Vieweg and Son, Bruns-
wick. Brief reference is made in the volume, in the form

of footnotes, to the more important advances in the sub-

ject which have taken place since the first appearance

of the work in English.

OUR ASTRONOMICAL COLUMN.
Daniel's Comet, 1907J.—The following is a continu-

ation of the ephemcris for comet 1907^ given in No. 4196
of the Astronomische Nachrichten (p. 337, August 23) :

—

Ephemcris 12)1. (M.T. lierlin).

1907 o (true) { (iru'!) log r- log A Bright-

Sept. 9... 9415 +1' s'7 • 97250 -0'ii39- 137
,, II ... 9 53'3 ... + 10 260
,, 13 ... 10 47 ... + 9 45-9 ... 97495 •• 0-1408 ... IO-8

,, 15 ... 10 157 .. + 9 5'';

,, 17 ... 10 263 ... + 8 251 ... 97818 ... 0-1654 ... S-3

,, 19 ... 10 36-5 ... -I- 7 449
It will be noticed that the brightness of this object is

declining rapidly, and, as the comet rises nearer and nearer

to sunrise, it is becoming increasingly difficult to observe.

At present it rises about two hours before the sun, and
on .September 19 it will precede the sun by about I5 hours,

rising about 12° north of east.

Comptes rendus, No. 8 (August 19), contains the results

of observations made by M. E. Esclangon at Bordeaux.
The head of the comet was extraordinarily bright and of

about s' diameter on August i. Seven tails were seen,

the extreme streamers being much shorter than the

median. .\ reproduction of the observer's drawing shows
the disposition of the tails.

Solar Observations at Cartuja, Granada.—In an
extract from No. 3 (1907) of the Bulletin de la Soci^tc

hclge d'Astronomie, M. J. Mier y TerAn, S.J., publishes

an account of the solar observations and reductions now
carried on at the Observatory of Cartuja-Granada (Spain).

Solar observations \vere commenced at the beginning of

1905 for obtaining statistics relating to sun-spots and
faculje. In January, 1906, photography was substituted

for eye observations for the purpose of obtaining more
precise measures, and photographs have since been secured

on each clear day. A more suitable photoheliograph has
recentlv been erected having an objective of 94 mm.
(37 inches) aperture and 150 m. focal length, and fitted

with a direct enlarger giving a solar image of about
10 cm. (4 inches) diameter. The areas and positions of

the spots, &c., are measured with a Hilger micrometer,
the positions afterwards being reduced to heliocentric

coordinates in the usual manner, and it is hoped that the

results will be found sufficiently precise to supplement the

Greenwich measures. As it is proposed to publish these

results in the tri-monthly numbers of the observatory
bulletin, it may be expected that solar workers will find

them available without having to wait for the Greenwich
annual publications. Spectroscopic observations of the

sun and the stars are also being carried on at Cartuja,

and it is hoped that ere long the apparatus for spectro-

photography with a large dispersion will be installed.
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Discovery of Seventy-one New Variable Stars.—The
wholesale discovery of new variable stars from photo-

graphic plates is proceeding at Harvard, and in Harvard
College Observatory Circular, No. 130, Prof. Pickering

announces the discovery of a further batch of seventy-one

new variables. These were found by Miss Leavitt on the

Harvard maps Nos. 9, 12, 21, 48, and 51. Prof. Picker-

ing gives a table showing the proportion of newly dis-

covered variables to the total number now known to exist

in each region examined, and arrives at the general de-

duction that about one-third of all the variables in the

three northern regions examined, and about one-half of

those in the two southern regions, yet remain to be

found. The designations, positions, and magnitude ranges
of the newly discovered variables are given, and the list

includes thirteen probable Algol and seven long-period

variables, the proportion of the former being remarkable,
as in the case of Region 50 discussed in Circular No. 122.

The Electrical Action of the Sun.—In these columns
for March 14 we referred to a discussion, by Dr. Albert

Nodon, of the nature and effects of the sun's electrical

charge. The whole discussion is now published as an
extract from the Revue des Qtieslions scientifiques for

April and July, and will be found to be of great interest

by all workers on solar physics and the allied terrestrial

phenomena. In the first part of the paper Dr. Nodon
discusses the observations, the apparatus used in making
them, and the theories deduced from them. The second
part contains a discussion of the application of the results

to the explanation of cometary, planetary, and terrestrial

-phenomena, whilst in the third part of the paper the
author discusses the deductions relative to terrestrial

physics. The paper is pu"blished by J. Polleunis, 45 rue
Sans .Souci, Brussels.

Micrometer Measures of Double Stars.—In No. 4193
of the Astronomische Nachrichten (p. 277, July 26) Dr.
H. E. Lau publishes a further list of Struve double stars

measured by himself, and discusses the mean probable
errors of his measurements. In addition to the eighty
measures made by Dr. Lau, the list also contains twenty-
eight measures made by Herr Luplau-Jannsen.

THE MAY OR GORSEDD YEAR IN ENGLISH
AND WELSH FAIRS.

CIR NORMAN LOCKYER has taught us to call the
'~^ year indicated by alignments of stone monuments in

Britain the May year. The quarter days of that year are
astronomical, being the half-way stations of the sun
between the solstices and equinoxes. In fixing these dates,

of course, the solar quarter days were marked as well,

which year is conveniently called the solstitial year. It

will clear the way for the discussion of some figures bear-
ing on the subject if the two series of quarter davs are
presented here side by side, as given in " Stonehenge
Astronomically Considered," p. 23 :

—

May Vear ... Feb. 4 May 6 Aug. 8 Nov. S

Solstitial Year ... March 21 June at Sept. 23 Dec. 23

The quarter in both series is of the same length, ninety-
one days, and the distance from a solstitial quarter day
to a May-year one is roughly forty-five days.
Though the name May year is a very happy one, as

the May festival was certainly the most popular, it is

really the Gorsedd year, the very raison d'etre for that
institution which, in form, purpose, and ritual, is the
temple-observatory brought up to date. We know now
for 'vhat purpose the megalithic monuments were raised,

and that knowledge has been acquired bv working from the
known to the unknown. By assuming that the Welsh
Gorsedd is a much truer representation of ancient
Druidism than the manifestly inaccurate, second-hand
observations of Caesar and other classical writers, we are
able to see at the Welsh National Eisteddfod in this

twentieth century the actual use to which the temple-
observatory was put. If such a broad assertion causes
surprise, that surprise is considerably lessened by what
seems to me to be an incontrovertible fact, that, instead
of having one Gorsedd, and that in Wales, a true survival
from late Neolithic times (to fix an indubitable downward
limit), we have in Britain more than one thousand Gorsedds
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the pedigrees of which are as unimpeachable as that of the

Welsh institution. I refer to fairs still held on the

quarter days of the May year. To a student of the Welsh
Gorsedd this fact at once dispels any a priori doubt as to

the antiquity of that institution. It is only one among a
thousand, though, I would maintain, it is the only one
that shows what all the others were at first.

The Gorsedd and the popular fair are one and the same,
constituting a true monument as ancient as a temple-
observatory in stone. A better way of putting it is, the

temple-observatory has survived in (i) stone, in (2) tradi-

tion, and in (3) festival. The Welsh Gorsedd presents this

triple evidence.

There is, I think, no need for a formal proof of the

prevalence of the May year in Ireland, Scotland, and
Wales, or the "Celtic fringes." It reigns supreme over

still purely Celtic ground. It is when one comes to

England proper that even one accustomed to mark time

in May-year terms must confess to a feeling of surprise.

The evidence from the Celtic fringes is, of course, indis-

pensable to understand and explain the English May-year
fairs, but a brief presentation of the English case may be
helpful by way of enlisting the cooperation of English

archaeologists to make that case as strong as possible.

I take Owen's " New Book of Fairs " for 1S24 as

source. The book was published by Royal licence, but

as regards Wales it is incomplete, and I would infer as

much as regards England. The following figures, except

those given by counties, include the Welsh fairs as given

in the list. That inclusion cannot affect seriously the

English case, as will be seen.

The relative popularity of the May and of the solstitial

years may first be ascertained by comparing the number
of all fairs in May with those in June. May fairs, 510;

June fairs, 250; 2 to i for May.
There are two lists of fairs in Owen's book, one by

counties and the other by dates. I take the latter first.

The figures in every case are my own. .As the book is

incomplete, and all lists of fairs I have consulted are so,

I have thought it sufficient for the present purpose to

make only one rapid reckoning of the fairs. The chief

fair days can be easily noted by large groups of fairs.

The fairs corresponding to the May-year festivals are to

be looked for under several dates. The astronomical day
is in many cases observed eleven and twelve days later.

Generally, that day has given way to the first of the

calendar month. In both cases new and old style dates

must be noted. Then there are fairs depending on such

dates. .^11 fairs held during the first twelve days of the

month should be numbered. In the case of November, the

inclusion of Martinmas fairs needs no comment, as

.N'ovember 11 is a Scottish quarter day, and the Scottish

quarter days, with the fact that in Gaelic-speaking Scot-

land the months, as well as the seasons, are still reckoned

in the true May-year order, is sufficient formal proof of

the predominance of that year on Celtic ground.

Fairs
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^lays corresponding to May Day. It is very likely, how-

«ver, that some of the August fairs have been absorbed

into Michaelmas. As that day occurs so near to the

autumnal equinox, some concession must be made also to

the solstitial year. There is no need, however, to decide

these points at present.

We can now add 542 to our list of May-year fairs,

.altogether 1415 fairs which may reasonably be claimed as

so many Gorsedds or prehistoric monuments, 96 in

February, 717 in -May, 205 in August, and 397 in

November. It is curious to note that the number of plain

Mav fairs and of Church-year May fairs is the same.

The ratio for November seems to be too high, and the

number for that month has grown evidently at the expense

of August. Dividing the total for August and May, we
get 301 for each of those months to match the figure for

May, which is always at least twice as high as the corre-

sponding figures. For obvious reasons February is a poor

time for fairs, and the intrusion of Lent has very generally

broken up that end of the May year. A more thorough

scrutiny will be the means of recovering many February 4
fairs.

If the above estimate is considered too generous, my
estimate of the solstitial-year fairs must err more in that

pleasing direction, for I include, against strong reasons,

all the Easter fairs in that estimate.
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Krom other sources I liiid six more May (i fairs in

Wales and three November 8 fairs, in all Iwelve of the
former and six of the latter. Only in one place,
Llanfynydd, ('arm., 1 lind both days observed.
Pcnsford, where both dates arc retained, is near Stanton

Drew, where .Sir Norman Lockyer has made out a .May
ali(<nMU'nt. .\l Lydney, tiloucestershire, a Roman inscrip-
tion has been found to the Oltic Neptune, .Vi/i/i; or l.ludd.

At llc.vham a similar inscription equates .Apollo with the
Celtic tJod Maponos. Duninuw's flitch of bacon should be
carefully studied.

I think all will admit that the phrase " startling
parallelism " is no exaggeration when the case of Wilt-
shire is considered. When Sir Norman Lockyer ascer-
tained the age of Stonehenge from the alignment of the
avenue, he found evidence there of an earlier May-year
temple. Geoffrey of Monmouth fixes the earliest festival
he mentions as having been held at Stonehenge on the
Kalends of May. That must have been against his liking
as an ecclesiastic, and the next festival, held shortly after
the first, he fixes at Pentecost, the Church equivalent of
the May festival ; but Geoffrey never fixes a Church festival
where and when such a festival was an historical impossi-
bility. Therefore it is practically certain Stonehenge was
a May temple pure and simple in the fifth century a.d.
Now Wiltshire heads the record with six fairs on May 6

and its equivalent May 17. So the astronomical, historical,
and ferial evidences point clearly to the preeminence of
Stonehenge as a May temple. No wonder the Welsh bards
claim it as one of the three chief Gorsedds.

But what of the manifestly solstitial character of the
present ruins at Stonehenge? In Wiltshire seventeen out
of thirty May-year fairs arc held in May, but the May
year as such is nearly non est. May and .August com-
bine in one place, that is all. On the other hand, the
solstitial year in the county is a fairly well-balanced year.
There are five fairs held on the vernal equinox, five on
the summer solstice, eleven on the autumnal equinox, and
three on the winter soLstice, the last figure being quite
significant, as definite winter solstice fairs are very rare,
though, of course, as Christmas, It has no rival.
Now, the local fairs connect the two series of facts in

the inost striking manner. " Amesbury, May 17, June 22."
So does Owen solve the riddle of Stonehenge. Chippen-
ham, May 17, June 22. Maiden Bradley, May 6, October 2

(O.S. for September 21). Mere, May 17, October 10
(O.S. for September 29, here very likely September 21 at
first). Ignoring the date May li, we have many other like
combinations, February 14—October 2, .May 14

—

September 25, July 10—August i. May 14—October 10,
May 12—October 2, May 20—September 23—December 23,
May 7—October 8. .At Laycock we have only the two
solstices July 7—December 21.

Since the foregoing tables w^ere compiled, I have
discovered that the estimates for both the May and the
solstitial years are much too low, even on the incomplete
showing in Owen's list. The astronomical date is to be
looked for not only eleven days later, as, for instance.
May 17 at Amesbury for May li, but also eleven days
earlier. When immediately before 1752 .\.d. the solstice
was the eleventh, the date corresponding to our May 6
would be April 26. In 1824 there was a remarkable .series

of fairs eleven days before the May-year quarter-days
proper. This came out while I was searching for some
explanation of the strange fact that there is not a single
fair on February 4. I find them under Januarv 2-:,.

August 5 is the most popular survival of the old .August
quarter day, and the equivalent of that date is Julv 25, and
that of November 8 is October .20. As the tables given
above are sufficient to show the distribution and relative
prevalence of May-year fairs, it may suffice to add only the
pl.iccs where the overlooked series of fairs is found.
January 25 (February 4).—Bentham, Bingley, Bodmin,

Chesterfield, Churchingford, Derbv, Kington (Warwick-
shire), Weasenham, Whittlesea in the Isle of F.ly. (Nine
fairs.)

April 23 (M.ay 4).—Bewdley, Billesden, Bruton,' Campden,
Downton, Finchampstead, Great Bedwin, Hatfield, Hinton
St. George, Holywell, Manhincot, Methwould, Norlease,
Oakingha'ii, Sawbridgcworth, Stanaway, Tenbury, Yct-
minster. (Eighteen fairs.)
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April 25 (May 6).—.Ashovcr, Bracknell, Brigstock, Burn-
ham (lissex), Crowborough, Dronficid, Great Oakley, Molt
(Norfolk), Iron-Acton, l.landegla, Llannerchymedd, Llati-
rwst, I.impsham, Loughborough, MedhursI, Methwould,
I'.irkgate, Stoke-under-llampden, Toddinglon, Warkworth.
(Twenty fairs.)

April 25 and 2(1 (May f)J.— Kendal, Penrith. (Two fairs.)
April 26 (May 0).—King's Norton, Ovingham, Settle.

(Three fairs.)

April 27 (May (>).—.Axminster, Boroughbridge, Cerrig y
Druidion, Dorslon (llenf. There is ,i cromlech there),
lloldsworthv, Kevnsham, .Mortimer, Spalding, South
.Molton. (Nine fairs.)

.April 28 (May o). -Boroughbridge, Cerne-.Mib.is, Keyn-
sliam, Malmesbury, .Soham. (Five fairs.)

1 claim April 23 because of the popularity of May 4.
The two-days' fairs at Kendal and Penrith connect April 25
and 26 with May 5 and b. I claim .April 27 and 28 for a
similar reason, namely, that both at Boroughbridge and
Keynsham there are two-days' fairs held, which must have
been old May festivals. We have the first and the last
day of the three-days' festival in the fairs at Methwould on
.April 23 and 25.

There arc only two fairs on .August 8, Rhuthin and
.Shepton Mallet, .ind there are only two fairs on the equiva-
lent dale, July 21), Mountsorrel and Wivelsfield. Mount-
sorrel is an interesting name, as, I believe, .some authorities
hold that the wood-sorrel was the original .shamrock, which
we have reason to claim as a May-year emblematic plant.
'The great August fair day is the fifth, which we are sure
was one day of the .August festival because it is coupled
with the sixth in two-days' fairs at Ewhurst, Goldsithnay,
l.outh, and Trowbridge.
July 25 (.August 5).—.Ade, .Alresford, Ashton-under-Lyne.

Barn.ird Castle, Hillesdon, Blackboys, Ca^le-Acre, Little

Clacton, Derby, Dimwich, F.arith, Gissin^ Great Waker-
ing, llockwold, Ipswich, Leigh (Kent), Lindsey, Liverpool,
Middlewich, Milverlon, North Down, Reading, Saltash,
.Se.iford, .Shoreham (Sussex), .Southrepps, Staple, Tiptree
Place, Totncs, 'Tregony, Trew, Wisbech (Isle of Ely),

W-ils, Yarmouth (Isle of Wight). (Thirty-four fairs.)

july 26 (August 8).—Bewdley, Clare, Great Bedwin,
Hastings, Horsenionden, Kirby, Lewes, I.lanelian, Llan-
sawel, Leighton Buzzard, Malpas, Mattingley, Newnhani
(Kent), Portsdown, Sherborne, Taniwor(h (Staff.), Twyford.
(Seventeen fairs.)

July 28 (.August 8).—St. Kenclm's, Leek, Manhineot.
Week St. Mary, Winchcomb. (Five fairs.) (I claim this

date on the strength of the correspondence of the Man-
hineot Julv fair with that on April 23.)

The fairs in October are very numerous. From the 20th
to the 2()th I recognise familiar May-year places, such as
Cerrig y Druidion, Sawbridgcworth, and Wells on the

20lh ; Boroughbridge and Llansawel on the 23rd ; Leighton
Buzzard on the 241(1 ; Bentham and Wells on the 25th.

October 2(1 (November 8).—Appletreewick (an excellent

name), Grantham, Fdwinstone, l.landegla, Llansannan,
Ovingham, Pen y Bont (Radnor), .Spalding, Warminster,
Whittlesea in the Isle of Ely. ('Ten fairs.)

October 27 (Noveirber 8).—.Abergwili, .Appletreewick,

Caergwrle, Cleobury-Mortimer, Darley-Flash, Daventry,
March in the Isle of' Fly, Nantglyn. (Fight fairs.)

October 28 (November 8).—.\lnwick, .Askrig, Bangor,
Fast Dean, Llanidloes, Lifton, Linfield, Milbourne-Porl,
Needham, Plympton, Radnor, South Ilarting, 'Thirsk,

Totnes, Warminster, Whitchurch (Salop), Wigan. (.Seven-

teen fairs.)

October 2q (November 8 strictly).—.Abbey-Holm, .Amble-

side, Askrig, Bourn, Little Brickhill, Hrldgenorth, Broad-
water, Burton, Chaford, Charing, Chippenham, Clay, Ely,

Ewell, Farringdon, llalstead, Ilampton (Gloucestershire),

Henley-in-.Arden, Ilighworth, Hindoo, Holt (Denbighshire),

Ilorncastle, Hunnianby, Kidwelly, King's Cliff, Kirkby
Stephen, Saint Lawrence (Cornwall), Marlow, Midhurst,

Mongham, Newraslle-upon-'Tyne (nine days), Pamphill,

Plea.sley, Radnor, Sedburgh, Tenby, Thir.sk, 'Tidswell,

Towcestcr, Tunbridge, I'phaven, Usk, Wellingborough
Wigan. (Forty-four fairs.)

Without making any further attempt at estimating the

number of May quarter-day fairs, we must count nine fairs

on January 25 as February 4 festivals; add 57 to the 38
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on May 6, in all 9s fairs which are strictly May 6 fairs;

add 56 to the 53 on August 5, and regard them all as

strictly August 8 fairs ; and add 79 to the 43 on

November 8, though there are more fairs in October claim-

ing such recognition.

Our lowest possible estimate of true May-year fairs is

now as follows :—

Total 1074

., 362

Feb. May Aug. Nov.

77 ... 416 ... 261 ... 321

Astronomical 35 ... 96 ... 109 .. 122

The table of the quarter-day groups must likewise be

corrected, only to strengthen materially the whole case for

the May-year. (Only in a few cases have I been able to

correct Owen's spelling of place-names.)

/I\
The Bardic Mystic Sign. (Reproduced from " Barddas." " Morien " quotes

Payne Knight's "Symbolical Language of Art and Mythology," pp.

69, 70, where it is stated that the same sign, with a small circle or

riogat the converging point of the three lines, is a very ancient emblem
in Asia Minor. The angles in Knight's sketch, as reproduced by
*' Morien," are also exactly 28' each.)

George Meredith makes one of his Welsh characters

"think in triads." Here is a new triad:—"The three

interpreters of the riddle of the stones : the Sun, the

Gorsedd, and the Popular Fair." I have already shown
(N.1TURE, May 2) that the May year is the true basis of

the Gorsedd. The bardic .Yod Cyvrin, Mystic Sign, which
Mr. A. L. Lewis (Nature, June 6) associates very

naturally with the " broad arrow," is really a miniature
Gorsedd. I have tested several printed cuts of the sign

and find the angles to be 28", that is, regarding the middle
line as an east-west line, the right line points to N. 62° E.

and the left to S. 62° E., the only possible emblematic
representation, in the simplest form, of the May year in

the Gorsedd country. John Griffith.

KATHODE RAYS AND THE AURORA}
'X'HE idea that kathode rays play a part in aurora has

been advanced by several physicists. Prof. Kr. Birke-
land (" Expedition Norvegienne," 1899-1900, Christiania,

1901) has described a number of phenomena produced by
kathode rays in the neighbourhood of a magnetised sphere,

which resemble various types of aurora. He supposed the

sun to be a primary source for kathode rays, w-hich might
set up secondary rays in the earth's atmosphere. Mr. C.
Stormer has carried out elaborate calculations as to the

possible ways in which electrified particles coming from a
great distance can approach a magnetised "earth"; his

results tend to limit the approaching particles to the space
near the magnetic poles. Prof. S. Arrhenius has suppos<d
electrified particles to be driven from the sun by the repul-
sion of light and to reach the ear'.h's atmosphere in about
two days, originating aurora and magnetic storms.
M. Villard refers to .\rrhenius's theory, but seems some-

what sceptical as to the supposed solar origin of the elec-

trified particles. His own views appear to be a combination
of theory and observation as to what happens to ions or
electrified bodies of any kind moving in a magnetic field.

In a uniform field the ion, when travelling with uniform
velocity, describes a regular helijc on a cylinder the a.\is of

' "Les Rayons cathodiques et lAurore boreale." By M. P. Villard.
(.Bulletin di la Societe d'Etuourageiitenl potir t'Induitrie ruitionaU, May.
1907.)

which is parallel to the lines of magnetic force. The radius of
the cylinder varies directly as the component of the velocity
perpendicular to the lines of magnetic force, and inversely
as the intensity of the lield. Suppose, however, that the
magnetic field is not uniform, but increases in intensity in
the direction in which llie ion travels ; then, as has been
shown by Poincar^, the path forms a curve with diminish-
ing spirals on a cone, and before actually reaching the
summit of the cone the particle ceases to advance, and
retires, the spirals gradually opening out. If, for instance,
the field is that due to two elongated parallel poles, then if

the particle gets under weigh between the poles, travelling
obliquely to the lines of force, there is a regular game of
battledore and shuttlecock, the particle zigzagging to and
fro slantwise, reversing its direction whenever it gets
within a certain distance of either pole.

-M. \illard supposes ions to get in motion somewhere in the
earth's atmosphere. As to e.\actly how this comes about
he is not prepared to dogmatise. Ho is inclined to think
that cirrus clouds—which he believes to consist of ice

panicles negatively electrified —under the influence of ultra-
violet light, or less probably under a solar bombardment
such as .Arrhenius postulates, are probable sources. He also
thinks that not improbably a part is played by cosmical
dust encountered in the earth's movement through space.
Ions starting, say, from a cirrus cloud, and moving
obliquely to the lines of magnetic force in the earth's atmo-
sphere, will travel each in a spiral, the whole together
forming a sort of luminous spindle, which on getting within
a certain distance of, say, the south magnetic pole, turns
as if reflected, makes for the north pole, suffers a second
reflection there, and so on. Eig. 1, copied from .M. Vil-

lard 's paper, represents the idea diagrammatically. The
particles are supposed 10 come in at the top (answering to

the west) and first to lrav_-l south. The movement may
be supposed to be set up by ultra-violet light from the sun
falling on cirrus. The first band or two will thus be in the
>.iill illuminated hemisphere, and so invisible ; succeeding
bands will be overhead in the unlightcd hemisphere, and
will be visible. Passing further to the east, the energy will

be gradually dissipated and the aurora cease to be visible,

thus explaining why the late evening, and not the morning,
is normally the time of most brilliant aurora.

To fit the theory, the charge carried by the particles must
be negative. If it were positive, the motion would be
from the east, and the principal aurora would be in the
early morning. Eig. 2 reproduces a photograph showing
the actual appearance near a magnetic pole from one point
of view, in one of -M. Villard's e.xperiments. He regards
the intensifications of brightness, due to the superposition
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of the direct and return paths, as answering to an auroral

arc. Below the arc there would, he says, be total dark-

ness—answering to the " dark segment " of the ordinary

aurora—but for a special form of discharge which he
terms " magneto-kathodic " rays ; these rays require, he
says, a very steep potential gradient, and do not exist in

the earth's atmosphere. Changes in the magnetic field or
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in the velocity of the particles alter the distance between
|

the bright patches in Fig. 2, giving the effect of changes
\

of luminosity running round a circle, a well-known auroral

phenomenon. Other phenomena analogous to the " danc-

ing " of auroral rays are easily produced by advancing or

withdrawing a bar magnet. M. Villard seems to regard

magnetic disturbances rather as agents causing auroral

phenomena than the converse, but his theory seems still in

a somewhat uncrystallised state. Those actually familiar

with auroral phenomena will think of a number of points

requiring explanation to which M. Villard does not refer
;

but his researches, like those of Prof. Birkeland, are at

?iU events highly interesting and suggestive.

C. Chree.

CHEUISTRY AT THE BRITISH
ASSOCIATION.

T^HE proceedings of this year's meeting were largely
*• influenced by the number of foreign visitors, most
of whom made lengthy communications to the section.

The latter part of the president's address in particular

elicited the warmest approval ; it was felt that his warn-
ing against the danger we now run into of neglecting to

cultivate manipulative skill in the young chemist was
most timely. The discussions ranged over an unusually
wide field ; that on valency came first in importance ; in

its course the new doctrine of Barlow and Pope was
subjected to searching criticism, although the general tone

was far from hostile. Of deep significance, as illustrating

the importance of maintaining the very closest connection
between science and industry, was the discussion on the

quality " strength " in flour; it was felt by those con-

cerned in the debate that this did much towards establish-

ing clear ideas on this controversial subject.

Prof. Pope opened the discussion on valency with an
account of the theory put forward by Mr. W. M. Barlow
and himself. Combining chemical with crystallographic

data, it is possible to show that the fundamental valency

of an element represents, very approximately, the number
of units of volume contained in the polyhedral cell which
constitutes the domain of its atom in any molecular
assemblage. Valency, from this point of view, is primarily

a simple volume relation. If the atoms are regarded as

centres of attraction and repulsion, a crystalline structure

may be considered to be an equilibrium arrangement of

such centres. If each atom be allotted its own poly-

hedral cell or sphere of influence, the simplest assumption
that can be made as to the shape of these spaces is that

they depart as little as possible from sphericity. The
polyhedral cells must fill space without leaving interstices,

and the centres of the identical polyhedral cells will be

those of the centres of a closest packed assemblage of

equal spheres. There are two varieties of homogeneous
arrangement of equal spheres in closest packing, dis-

tinguished as the cubical and the hexagonal closest packed
arrangements.
A crystalline element, in which no molecular aggrega-

tion of the single atoms occurs, should thus exhibit holo-

hedral cubic or hexagonal symmetry. Of the forty known
crystalline forms of the elements, only six are neither

cubic nor hexagonal ; in the rest the axial ratios all

approximate to the theoretical values calculated on the
above hypothesis. The binary compounds can be con-
structed from spheres of two kinds, but of appro.ximately
equal size, present in equal numbers.

This hypothesis has been worked out in detail in the

case of the alkali haloid salts and of silver iodide. The
assemblages thus constructed present geometrical proper-
ties which are entirely in harmony with corresponding
physical properties of the crystalline material. The
cleavage, twinning, and gliding of the cubic alkali haloid
salts and the dimorphism of silver iodide are precisely
paralleled by corresponding properties of the assemblages
suggested as representing the crystalline structures of these
salts.

Each crystalline substance is to be regarded as a close-
packed homogeneous assemblage of the spheres of atomic
influence.

Prof. Sollas criticised the form of close packing put
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forward by Messrs. Barlow and Pope, and objected to the
structure suggested for silver iodide on the grounds that
it did not explain the sudden contraction in volume of

this substance when heated to a certain temperature.
He described and showed models to illustrate an alter-

native system. Prof. Miers agreed that the fact that more
than 80 per cent, of the elements and binary compounds
crystallise in the cubic system was a strong argument in

favour of closest packing, yet this principle must be tested

by all the physical properties as well as the geometric
form of the crystals. Dr. Tutton also criticised the idea

of closest packing ; ho suggested that the topic axial ratios

should be taken as an index and measure of the relative

closeness of the packing.
I'rof. Abegg pointed out that, according to van der

Waals, in the liquid state three-eighths of the volume are
occupied by matter and five-eighths are free space, and that

as substances changing from liquid to solid do not vary
essentially in volume, this would seem opposed to the

idea of close packing. In answer to the above, Mr.
Barlow explained that the spheres were only in reality

centres of influence and attraction, and thus there was
no real distinction between loose and tight packing.
Prof. Tilden remarked that the authors in their

explanation of what happens when a change of valency

occurs did not appear to recognise that there are two
kinds of valency, the one corresponding to the electric

charges and the other an extra valency developed under
special conditions.

Prof. Larmor thought that the views of the authors

seemed to carry weight in their application to the forms
of crystals. Tlie approximation that is exhibited by actual

crystalline forms to those calculated for dyad molecules

consisting each 01 two equal spheres or nearly spherical

domains of influence seemed noteworthy ; it gained even
more weight when it was remembered that considerable

difference in size of the spheres would produce but little

difference in the ratios, so that the restriction to equality

of the domain of influence could be largely dispensed with

and yet the results remain substantially as they are. He
hazarded the suggestion that the direct operations of the

chemist can grasp only those molecules which have pro-

nounced architectural features, but that there may be

whole regions of incipient combinations which do not

submit to architectural modification, though they may be

recognisable indirectly, as by the spectroscope.

The electrochemical aspect of valency was to associate

it with the number of loose and displaceable electrons in

the atom. The essential physical features of a metallic

atom being generally that a certain number of its negative

electrons are thus relatively free, we may imagine that

when it is in combination to form a molecule of a salt

these electrons are attracted across into the domain of

llie radicle thus united with it, and when accidental

separation occurs in the appropriate way they may remain
there. But while something like this is a fact, the

mechanism remains largely a mystery, as it has been
ever since valency was first connected in this way with

electric displacement by Faraday eighty years ago.

Prof. Werner (Zurich') and Prof. Abegg (Breslau) gave

descriptions of their views on the broader questions of

valency. Prof. Kauffmann (Stuttgart) spoke on the

divisibility of valency, and dealt briefly with his own
investigations on the colour and fluorescence of organic

compounds in connection with structure.

The second morning was entirely given up to a joint

discussion with Section G on explosion temperatures, in

which Profs. Boudouard, Haber, Smithells, and H. B.

Dixon spoke on the chemical side. In the afternoon

Prof. Dixon described his observations on the ignition

point of various gases and mixtures. In the discussion

which followed Mr. Dugald Clerk dwelt on the trouble

arising from pre-ignition in large gas engines, and showed
that it was important to be able to predict the ignition

temperature from the nature of a mixture of gases, and
so to allow proper compression space in designing the

engine.

Dr. H. O. Jones gave a concise account of work carried

out with Sir James Dewar on iron carbonyls. The
pentacarbonyl is a yellow liquid, which resembles nickel

tetracarbonyl in its properties, but is more stable towards



September 5, 1907] NA TURE 483

chemical reagents. When decomposed it always gives rise

to ferrous salts. On exposure to light it yields carbon

monoxide and an orange crystalline solid—diferronona-

carbonyl, Fe,(CO),. This, when heated alone, gives a

dark green liquid consisting chiefly of iron penlacarbonyl,

but when hydrocarbons or ether are present in excess and

the temperature is maintained below 100° C, an intensely

green-coloured solution is obtained, which deposits dark

green lustrous crystals of iron tetraearbonyl, Fc(CO),.

This is stable towards reagents, and its dark green

solution in organic solvents exhibits a characteristic

absorption band in the yellow.

Dr. K. S. Caldwell described his investigations on the

conductivity of electrolytes in pyridine carried out in

Leipzig in Prof. Hantzsch's laboratory. With the excep-

tion of the pyridonium halides, the true acids, compared
among themselves, follow approximately the same order

in pyridine as in water, and the same applies to the

pseudo-acids, which, however, yield much better conduct-

ing solutions than do true acids having the same or even
greater affinity constants. He further dealt with the in-

fluence of temperature on the conductivity of electrolytes

in pyridine solution. The temperature of maximum con-

ductivity is well marked, but it is not higher the greater
the conductivity as in the case of solutions in liquid

sulphur dioxide. Pyridonium salts in pyridine show an
abnormally high conductivitv.

On Monday Dr. Alex. McKenzie presented a valuable
report on the applications of Grignard's interaction. Since
the discovery in igoo that a vigorous action ensues when
magnesium powder is added to a mixture of methyl iodide

and anhydrous ether, and that this product is extremely
active, the Grignard method has been applied with
important results in almost every branch of organic
chemistry, and the progress made with its help in so short
a time as six years is little short of amazing.
By means of it, secondary alcohols are obtained from

aldehydes, tertiary alcohols from ketones, acid chlorides
or acid anhydrides. Unsaturated hydrocarbons are also
obtained from aldehydes, ketones, &c., under suitable con-
ditions. It is also applicable to the preparation of

carboxylic, sulphinic and other sulphur acids, of ketones,
aldehydes, ethers and esters, and also of alkyl and aryl

metallic compounds. Dr. McKenzie dealt at length with
the preparation of the agent, and this part of the report
should prove of the utmost value to future workers in this

field.

Prof. Tschitschibabin, of Moscow, read a valuable paper
on triphenylmethyl, in which he discussed the formula
of this remarkable substance. Dr. Chattaway described
his copper mirrors discovered in the course of an investi-

gation on the oxidation of aromatic hydrazines. When
solutions of cupric salts are reduced by these compounds
the metal is deposited on the glass in the form of a
brilliant coherent film. h. number of such mirrors were
exhibited ; they showed the lustrous red colour of burnished
copper, and were perfect in reflecting surface and
uniformity. Dr. Boudouard contributed an account in

French of the suboxides of carbon.
Dr. Jaeger, of Amsterdam, described the colour changes

which occur on melting cholesterol esters, and dealt with
the theory of these from the point of view of the phase
rule. The colours are due to the formation of doubly
refracting layers of liquid crystals and occur at, or a few
degrees below, the transition temperatures whilst the two
liquid layers are separating from each other. The author
gave a striking demonstration of these liquid crystals.

Prof. Phillips Bedson described and exhibited an
apparatus for studying the inflammability of mixtures of

coal dust and air, consisting of an arrangement whereby
the dust was projected by a blast of air through a gap
between two platinum wires, and there subjected to a
series of electric sparks. A number of interesting experi-

ments were shown with this apparatus ; in one instance
the flame produced by the ignition of dust at one point
was made to ignite a cloud of dust at a point a feet or

3 feet distant from the point of inflammation.
Another experimental paper was contributed by Mr.

Pratt, who described some properties of metallic calcium,
which seems to have industrial possibilities as a reducing
agent. In discussing the paper. Dr. F. M. Perkin
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mentioned his own experiments with turnings of metallic

calcium, which has a more powerful reducing action om
oxides than aluminium.
The reports of the research committees were as usual

of considerable interest. Dr. Lowry, in the report on
dynamic isomerism, brought forward very definite evidence

in favour of his view that the isomeric change, which
usually takes place when nitrocamphor is dissolved in

chloroform or benzene, does not occur spontaneously, but

is conditioned by the presence of minute traces of alkaline

impurities. So sensitive is this change to piperidine that

it is complete in ten hours under the influence of so

small a quantity as N/ 1,000,000.

Dr. Orton's report on the transformation of aromatic
nitroamines also laid stress on the important part played

bv the transforming agent in intramolecular changes-

which, accepting Armstrong's view, is regarded as form-

ing an additive compound with the nitroamine. Dr.
Crossley's report on hydroaromatic substances, besides

giving an account of the researches made by the committee,

included the usual valuable summary of recent work done

in this field.

The discussion on the chemistry of flour was opened by

Mr. A. E. Humphries with a short paper entitled " The
Causes of the Quality Strength in Wheaten Flour." TO'

make bread of the quality required in this country to-

day what are known as strong flours are required, that

is, flours which have the capacity of making big, shapely

loaves. Most English-grown wheats are deficient in this

quality of strength, and give what are known as weak
flours. When attempts are made to grow a foreign strong

wheat in this country, the yield of grain and straw is, as

a rule, too low to make the culture pay. It has been

the object of the Home-grown Wheat Committee of the

National Association of British and Irish Millers to pro-

duce such wheats in England as shall combine strength

with maximum crops of grain and straw. In addition

to botanical and field work, this problem has demanded'

the solution of the question, What is the ultimate cause

of strength and the nature and source of those constituents

which confer on some varieties of wheat the inherent

quality of strength and the power of transmitting it?

It has been proved that though climate and soil influence

quality, they are not the determining factors in the pro-

duction of strength, for though the strongest wheats are

ordinarily produced in districts where the winters are cold,

the summers hot, and the summer rainfall high, certain

varieties possess and retain the inherent quality of strength

when grown in England. Manuring or early cutting at

harvest time has no beneficial effect on quality. Quick

growth or rapid maturation is not correlated with strength,

nor does the percentage of natural moisture in well-

harvested wheat indicate it ; indeed, in certain cases the

addition of water to wheat materially increases its effective

baking strength.

The term " strength " has been loosely applied to cover

several characteristics. In the view of the committee it

should not be measured by the quantity of water required

to make doughs of a standard consistency, nor by the

quantity of bread produced per sack of flour used, nor by

the way a flour behaves in the dough, but by its capacity

for making big, shapely, and therefore well-aerated

loaves. This definition covers two characteristics ;
one, a

flour's capacity for making gas in yeast fermentation
_;

the

other, its capacity when made into dough for retaining

the gas so generated.

The gas-making power will depend largely on the per-

centage of natural sugar any given wheat contains and

its diastatic capacity. These characteristics vary sub-

stantially in different' wheats. The baker can, and does,

influence the quantity of gas generated in baking. The
retention of gas when made involves complex problems.

Mr. A. D. Hall pointed out that the old idea that the

wheat plant takes definite materials out of the soil_ to

give it strength is incorrect, and emphasised the view

that each type of wheat elaborates a mixture of starch,

proteins, &c'., of definite proportions right from the very

beginning, so that the plant as an individual affords a
characteristic product. Strength on this assumption is a

congenital factor, and probably a " character " in the

Mendelian sense.
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Prof. T. B. Wood described in detail experimental in-

vestigations from which he concludes that two factors

arc involved in the term strength, that of size, which is a

function of the gas evolved by the flour due to its diastatic

capacitj-, and that of shape, which is a function of the

proportion of acid and salts present in the flour. Mr.

Julian Baker mentioned some determinations of the

diastatic power of flours from which he infers that

diastase is always present in excess, so that the deter-

mination of diastatic power will not be of much value in

judging a flour. Dr. E. F. Armstrong alluded to the

importance of the gas formed during the early stages of

fermentation in distending and affecting the gluten, and

pointed out, as also did Mr. Baker, that the enzymes of

flour other than diastase should receive the closest

attention.

GEOLOGY AT THE BRITISH
ASSOCIATION.

'T'HE papers on local geology which followed the presi-

dent's address were of more than ordinary interest.

Mr. Fox Strangways dealt with the district round

Leicester as a whole, dwelling specially on those points

which are obscure and require further elucidation. Prof.

Watts gave an account of his researches in the rocks of

the Charnwood Forest. Dr. F. Bennett and Dr. B.

Stacey, in describing the felsltic agglomerates occurring

at Bardon Hill and in other parts of Charnwood, gave

a new reading of some of the features described by Prof.

Watts. These questions raised an interesting discussion,

which was carried on, not only in the sectional meetings,

but also in the field, when the localities were visited in the

course of the admirable series of afternoon excursions which
had been arranged by the local secretary of the section.

A full day was given to papers dealing with the Triassic

rocks. Mr. H. T. Ferrar led off with a description of

the features and activities of the desert regions of eastern

and western Egypt, and he dealt more particularly with

those which have a bearing on the origin of the British

Trias. The Libyan Desert presents broad, featureless

plains, with no very definite drainage system, and the

veneer of waste is protected from removal by wind by
layers of pebbles. The Etbai, on the other hand, displays

bare hillsides free from debris, aggrading wadis, no sand
dunes, and an integrated drainage system.

The origin of the Trias about Leicester w-as very ably

discussed by Mr. T. O. Bosworth. He showed that the

Charnian rocks beneath the Keuper were fresh right up
to the surface, and when the marl had been denuded, the

igneous rocks of Mount Sorrel, Croft, Scapcote, Groby,
Sec, were smoothed, fretted, and carved by wind action.

The beds themselves dip in the direction of the slope of

the underlying rocks, and catenary bedding is seen at

Croft and Groby. At the base of the marls, too, there

are breccias with chemically unaltered stones, and these

he considered to be desert screes. .Such evidence of sub-

aqueous deposition as there is points to the existence of

occasional streams and salt pools rather than the deep
waters of one great Keuper lake.

Messrs. Keay and Gimson discussed the relation of the

Keuper marls to the pre-Cambrian rocks at Bardon Hill.

They showed that the Keuper fills in joints of the pre-

Cambrian rocks to a height of 880 feet, which is the

greatest altitude yet reached in Britain for any rocks of

the Triassic system.
Dr. Cullis, in dealing with the mineralogical constitu-

tion of the Keuper marls in the west of England,
announced the discovery of minute crystals of dolomite,

which he contended were precipitated from the waters of

an inland sea. In the discussion which followed, Mr.
Lomas showed that dolomite was absent from the Keuper
marls of the north of England, and their occurrence in

the sands now being laid down by the River Mersey
showed that other modes of origin are possible. The
exact manner in which limestones become dolomitised and
crystals of dolomite are produced in sands is still a matter
of great uncertainty, and no satisfactory explanation has
yet been offered.

Messrs. Bolton and Waterfall communicated a naper
on the occurrence of boulders of strontia in the Upper
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Triassic marls of Abbots Leigh, near Bristol. This re-

markable deposit contains boulders of all sizes from a pea

to 100 tons in weight ; the yield is about 2000 tons per

acre, and it has become the principal world's supply of

this mineral.

The fifth report of the committee appointed to mvesti-

gate the fauna and flora of the Trias was presented by

the secretary. To this report Dr. A. Smith Woodward
contributed

' an important paper on a mandible of

Labyrinthodon leptogiiathus, Owen, recently obtained from

the Keuper sandstone of Cubbington Heath, near Leam-

ington. Its structure confirms the recent conclusions as

to'' the complex nature of the mandibular ramus of

Labyrinthodonts, .nnd helps to connect these early

amphibians with the Palajozoic Crossopterygian fishes.

Mr. H. C. Bcaslev has taken advantage of the great

find of footprints at' Storeton, in Cheshire, last year to

re-describe some of the forms hitherto imperfectly known,

and Mr. Lomas gave a detailed account of a large slab

recently presented to the Liverpool University. This slab

gives a track containing fifteen impressions made by the

same individual, and the markings arc so perfect that the

minutest detail of the skin, claws, and movements of the

animal which made them, can be observed. It is sug-

gested that Cheirotherium w'alked erect, and only used

the manus to steadv itself when bending down to drink

or feed. The rocks containing the footprints have been

found to contain, besides quartz, felspars, zircon, tourma-

line, anatase, rutile, kyanite, staurolite, chert, and

numerous black grains not identified.

Mr. A. R. Horwood also contributed to the report an

account of the plants and animal remains found in the

Leicestershire Trias, and a bibliography of works referring

to the flora and fauna of the Keuper of the district.

Mr. L. J. Wills gave an account of a very rich

assemblage of fossils he recently obtained from (he Lower

Keuper of Bromsgrove, in Worcestershire.

Prof. Seeley, in describing the structure of the mandible

of a South .African Labyrinthodont, pointed out the grea

resemblance between the British Triassic fauna and thr

of the Karroo in South .\frica.

A discussion on iron-ore supplies was opened by J

Bennett Brough and Prof. Sjogren. Mr. Brough c

tended that as the production and consumption of 1

per head of population is increasing year by year, ai

the world's production in 1905 attained the enormo

•total of 56.000,000 tons, the outlook for the future

disquieting, though not necessarilv depressing. The futu

of the home demand is likely to be affected by the develc

ment of the basic open-hearth process of steel maku
which enables phosphoric ores to be utilised. Thedeveli

ment of magnetic concentration and of the briquettt

of pulverulent ores for furnace use will render possil

greater utilisation of poorer ores, and the electric furna

will doubtless render it possible to use black sands a

other titaniferous iron ores, which cannot be treated pro

ablv in the blast furnace.
, • j i-

Prof. Sjogren took a more hopeful outlook m_ deal

with the Scandinavian iron ores. These are distributedi

"ore-provinces" characterised by special geological str-

tures. While the view that the iron-ore supply is -

limited is not well founded, the professor estimated_ f

the total supplv for the difl'erent provinces in Scandina

is 1 105 millions of tons of ore, equivalent to 582 millH

of tons of pig iron. Of these, 60 millions contain a '

percentage of phosphorus and are suitable for reduCi

bv the Bessemer process, 545 millions are richer in pl-

phorus and can be worked bv the basic-hearth proc,

and 500 millions are lean ores only profitable to srt

after magnetic concentration.

Continuing the dicussion. Prof. Lapworth congratulaiec

the association upon the importance of the communiGy

tions. He referred to the great changes in the_ positioi

of the centre of gravity of the iron industry. Years ag

the native forests served for the w^orking of the ore

when the Weald was the great centre of output. V "'e

coal came to be used, the coalfields bernme the
^

"

centres, and in later davs the ores of the Lias and Oc^
had come to the front, and probably for some time t^

would be the chief British sources of suoply.

Mr. G. W. Lamplugh said that an important aspect
^
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the question was one of cost, and as the first-class ores
bi;c;mie exhausted and prices rose, the second-class ores

would prove remunerative.
Colonel Parrett tooli an optimistic view, and referred

to the vast quantities of rich ore in Australia and the

Transvaal.
The president, in closing the discussion, looked for-

ward to Australia, with its vast coalfields and easy trans-
port, becoming the great centre of iron production.

Mr. W. G. Fearnsides, in describing the pisolitic iron

ores of North Wales, showed that they were not, as
formerly supposed, characteristic of certain geological

horizons.
K paper by Prof. J. Joly, on the distribution of radium

in the rocks of the Simplon Tunnel, raised many questions
of great interest. From the examination of thirty-six

typical samples taken from various points in the tunnel,

he showed them to contain varying amounts of radium,
and, taken together, they were sufficient to disturb any
forecast of the temperature which under normal conditions
would be encountered at the level of the tunnel. The
presence of radium in the sediments, in hitherto un-
suspected quantities, raises the question whether its

presence may not be a factor in the events attending
mountain building. The shifting of radium and its parent
elements by denudation must be regarded as a convection
of thermal energy, and result in the shifting of areas of

high temperature and crust-weakness from age to age as
the site of sedimentary accumulation changes.
The chief papers dealing with pala;ontology were by

Mr. F. Raw, on the trilobite fauna of the Shineton shales

and on the development of Olenus salteri ; the paljeontology
of the North Derbyshire coalfield, by Mr. A. R. Horwood

;

and reports from various research committees.
The Carboniferous Zones Committee, after several years

of useful work, presented its final report, but the work,
which has been carried on with so much vigour and
success by Dr. Wheelton Hind and others, will be con-
tinued by another committee of which Dr. A. Vaughan
is secretary.

The committee appointed to investigate the fossiliferous

drift deposits at Kirmington and at various localities in

the East Riding of Yorkshire has devoted its energies to

a careful examination of the mammaliferous gravels at

Bielsbeck, in the Vale of York. The deposits occupy a

depression in the Keuper marls, and have accumulated
in a boggy hollow on an old land surface. None of the

material excavated can be assigned to the direct agency
of ice, and there is no evidence available which will

definitely fix its age relatively to the Glacial period.

.\ new section of glacial gravels in Holderness was
described by Messrs. Sheppard and Slather. They are
considered by the authors to represent part of the terminal
moraine of the North Sea ice sheet.

The pre-Devonian beds of the Mendip Hills were re-

ported on by a committee appointed to examine their

fossil contents and their relations to a peculiar coarse,

ashv conglomerate found in the neighbourhood.
Mr. Lomas described the occurrence of a remarkable

bed of peat found during excavations in the Union Dock,
Liverpool. The chief interest of the deposit lies in the

fact that the peat is composed of marine plants encrusted
with polyzoa, hydrozoa, serpulae, and other marine
organisms.

Mr. A. R. Horwood read a paper on a hitherto un-
noticed section of the Amalthetis spinatus zone in the

Middle Lias at Billesdon Coplovv, Leicestershire, and some
notes on the ancient volcanoes of Basutoland were sent

by the Rev. S. S. Dornan.
.A catalogue of destructive earthquakes was submitted

by Prof. J. Milne. Taking only those which have done
structural damage, he finds that between the years 1150
and 1250 A.D. large earthquakes were very frequent, and
another great increase commenced about the year 1650,
and is still in progress.

Prof. Freeh in a subsequent paper showed the part
which earthquakes have played in mountain building.

Reports on the .Anglesey rocks, bv Mr. E. Greenly, and
on erratic blocks, by Prof. P. F. Kendall, completed the

paper* read before the section. J. L.
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ENGINEERING AT THE BRITISH
ASSOCIATION.

TN accordance with its usual custom, the section did not
-' meet on the opening day until 11. 15 a.m., in order
that members might have an opportunity of attending the

presidential address in Section A.
The proceedings of Section G began with the delivery

of his presidential address by Prof. Silvanus Thompson,
which dealt mainly with the subjects of the history and
development of electric motive power, and the education
and training of engineers. After the vote of thanks to the

president, Mr. Dugald Clerk read a paper on the present

position of gas and petrol engines. The author pointed

out that experience in the construction and design of

large gas engines is gradually accumulating, but that the

conditions of work in this country differ in one important

respect from those on the Continent. Practically all the

large Continental gas engines are operated with blast-

furnace gas, while in this country producer gas has been

almost exclusively used, and he was of opinion that until

the problem of the bituminous fuel producer was solved, it

would be difficult to continue to increase the dimensions
of gas engines. Mr. Clerk himself has been working for

some vears now at the problem of reducing maximum
pressures as well as temperatures, without reducing mean
pressures, in order that the thickness of the cylinder cast-

ings, &c., might be reduced, and that the weight of the

engine itself might be made more reasonable for moderate
powers ; he has been experimenting with a 50 horse-power

engine in order to obtain definite data as to the rates of

cooling of the working fluid in the actual engine at

different temperatures and pressures, and he showed a

verv interesting diagram illustrating his results, and a

table of apparent specific heats of the working fluid at

varying degrees of temperature which he had worked out

from these experiments. This table showed conclusively

a rapid increase of apparent specific heat with increase of

temperature. From the values of the specific heat thus

obtained, Mr. Clerk was able to obtain a curve of heat

loss to the sides of the cylinder both for complete double

strokes and for partial double strokes at the inner end

of the stroke. The paper concluded with a brief dis-

cussion of some interesting points in connection with the

petrol engine, and especially with the problem of the

exhaust gases. The author showed by results of experi-

ments on his own motor-car that by adjusting the

carburetter he was able to reduce the percentage of CO
in the exhaust gases very considerably.

In the afternoon the members of the section had an

opportunity of visiting the works of Messrs. N. Corah

and Sons, hosierv manufacturers, where they saw many
examples of the most efficient and up-to-date machinery

now used in the manufacture of hosiery. The works are

extremely well planned, and reflect the greatest credit

upon the proprietors, not only for the skill with which

the machinerv has been arranged and working costs kept

down, but for the great attention paid to ventilation in

the workrooms and to the comfort and general well-being

of the emplovees.

Fridav morning, with the exception of a short paper

by Prof. B. Hopkinson and Mr. L. G. E. Morse on the

gases exhausted from a petrol motor, was entirely devoted

to a joint discussion with Section B on gaseous explosions

with special reference to temperature. Prof. Hopkinson

and Mr. Morse in their paper gave an account of experi-

ments which had recently been carried out in the engineer-

ing laboratory of Cambridge University on a four-cylinder

Daimler engine in order to determine the conditions under

which carbon monoxide is formed in an internal-combus-

tion motor, and the relation between the composition of

the exhaust gases, the strength of the mixture, the power

developed by the engine, and the thermal efficiency.

These experiments showed that the curve obtained by

plotting the thermal efficiency reckoned on the indicated

horse-power to a base of petrol consumption had a sharply

defined maximum near the point where the consumption

was about 2/ioth lb. of petrol per 1000 revolutions, or at

the point at which the petrol is just suflicient to be burnt

by the available oxygen. The rapid increase in the per-
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rentage of carbon monoxide in the exhaust gases as the

petrol consumption was increased was shown very

strikingly by another curve, and it was apparent that if

the carburetter was set in the usual manner in order that

the engine might give its maximum power, no attention

being paid to petrol consumption, the exhaust was almost
certain to contain large quantities of carbon monoxide.
The discussion on gaseous explosions was opened by

Mr. Dugald Clerk, who showed a part of the original

apparatus used by Bunsen in his classic experiments. Mr.
Dugald Clerk then briefly described his own important
work in this lield of research, beginning with his earlier

experiments, in which the pressures reached were re-

corded by means of a Richard's indicator, down to his

latest researches, some of which have been recently de-

scribed in papers read before the Royal .Society in March,
1906, and before the Institution of Civil Engineers at the

beginning of the present year, in which optical methods
have been used for obtaining records of the variation of

pressure with changes of volume and temperature in the

cylinder. Dr. Boudouard, of Paris, followed Mr. Dugald
Clerk, and described, with the help of blackboard
sketches, the apparatus which is being employed by the

committee which has been appointed by the French
riovcrnment to carry out a fresh series of experiments on
gaseous explosions, with the object of determining whether
the numerical results obtained in the earlier experiments
are trustworthy. Prof. Haber, of Carlsruhe, another well-

known worker in this subject, dealt very fully in his

remarks with the subject of the variation of the specific

heat of gases as the temperature of the gas is raised, and
Prof. Dixon and Prof. Hopkinson, who also spoke, took
up the same point. Prof. Dixon showed by a table of

results obtained in his own experiments that, at any rate
up to the limit of temperature to which he had at present
worked, the specific heat of CO, rose very markedly as
the temperature of the gas was increased, while, on the
other hand, there was very little apparent variation in

the specific heat of nitrogen.
During the afternoon the section paid a visit to the

British United Shoe Machinery Co.'s works; a very excel-

lent descriptive pamphlet had been prepared in connection
with this visit, which was a most enjoyable one, and
enabled members to see to what an extent self-acting
machinery is now used in connection with the manufacture
of boots.

The section did not meet on Saturday, but many of the
members spent the day in a visit to the Leicester and
Swannington Railway, one of the oldest railways in the
kingdom, constructed by George and Robert Stephenson

;

Mr. Clement Stretton acted as conductor of the party.
Monday, as usual, was devoted to electrical papers, and

the first paper taken was by Sir William Preece, on the
Pupin mode of working trunk telephone lines. The author
stated that he himself had pointed out in 1896 that the
effect of electromagnetic induction in telephone wires was
in one sense beneficial, and that Prof. Pupin had made it

more beneficial in another sense, and had thus been able
to reduce the weight of copper used on trunk lines and
also to extend the distance to which ordinary speech is

practicable. Sir William Preece inspected in April last
the very successful work which has been done by the
New York Telephone Co. in connection with the adoption
of Prof. Pupin 's methods. The Pupin coil stores up a
portion of the energy, which, like a spring under pressure,
is ready to react on the release of the forced condition.
The size of the coils and their distance apart on the
circuit is a question of experiment ; Sir John Gavev has
found the best results with coils at every two miles; Mr.
Carty, on the other hand, employs them at every. i\ mile
on a long line, and at every J niile on a short line. The
author termed the addition of these inductance coils
" loading " the line, and he stated that the use of loaded
lines is increasing rapidly. In underground cables the
range of a loaded line is found in this country to be
2.4 times that of an unloadrd one. The application of
this principle to submarine caWes is now under investi-
gation, though it has not vet reached a practical stage.
In concluding his paper, the author pointed out that
telephone troubles in this country often arise from the
Tact that the subscriber is entirely ignorant of the system
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of working, and will not take the trouble to make him-
self familiar with it.

Sir Oliver Lodge read a short paper on tuning in wire-
less telegraphy, and described the system adopted in the
Lodge and Muirhead wireless telegraphy stations.

Mr. J. T. Morris then read a note on an oscillographic

study of low-frequency oscillating arcs. The paper
collected together a number of observations which had
been made both with direct and alternating current arcs,

mainly with the object of studying the effect of a change
in the medium in which the arc is burning, and also to

e.Kamine the effect, if any, produced on the arc by the
application of a transverse magnetic field. No frequencies
of more than jooo were investigated. The pap^r was
fully illustrated by curves representing the results of the
experimental investigations.

The next paper was by Mr. Leon Gaster, on develop-
ments in electric incandescent lamps. The author stated

that at the York meeting last year he had been able to

show a few sample no-volt metallic filament lamps con-
suming I watt per candle-power ; to-day such lamps were
ordinary commercial articles. A number of types of

metallic lamps were shown by the author, including
tantalum lamps, " Osram " lamps, in which tungsten is

employed, and a lamp known as the Helion lamp. In
the discussion Sir William Preece stated that he had
lately equipped his own house with Osram lamps of 105
voltage, and, in order to reduce the pressure from 220
volts to the necessary 105, he had put in an alternating-

current transformer, but the cost of this had been more
than met by the saving in the payment for current within
a year, and that tliougb he had put the lamps in in

January, 1906, none of them had so far needed replace-

ment.
The business of the day concluded with a short paper

by Prof. E. G. Coker descriptive of the new engineering
laboratory at the City and Guilds of London Institute,

Finsbury. A new wing has been added to the college, in

which accommodation has been provided for an engineer-
ing laboratory, drawing offices, lecture rooms, &c. The
hydraulic section of the engineering laboratory contains a
long cast-iron channel, and all the necessary measuring
tanks and other appliances ; a number of hydraulic
machines have been installed. The engines in the heat
laboratory are all of moderate size, and in many cases
have been designed with special reference to research work.
This new laboratory will bring the teaching equipment at

Finsbury well up to date.

Tuesday opened with two papers on ferro-concrete, one
by Mr. J. S. E. De Vesian and the other by Mr. W.
Noble Twelvetrees. Bo(h authors made extensive use of

the lantern, and showed a large number of slides illus-

trating the kind of work for which ferro-concrete has
been so far generally employed. It was interesting to find

that this method of construction is now rapidly making
its way in this country ; Mr. De Vesian showed in his

lantern-slides a number of big mills, granaries, &c., which
have recently been built in Great Britain on the Henne-
bique system of ferro-concrete. In the first portion of his

paper this author went fully into the specifications which
he uses in connection with the materials required in ferro-

concrete construction, and explained the tests he carries

out in connection with the Portland cement.
Mr. Noble Twelvetrees showed a series of slides to

illustrate the use of reinforced concrete for such types of

construction as railway sleepers, standards for overhead
electric cables, &c., and he advocated the use of concrete
for preserving existing steel bridges, especially where they
are liable to the corrosive effect of locomotive fumes.
Mr. Worby Beaumont followed with a paper on the

origin and production of corrugation of tramway rails;

he suggested various causes in explanation of this peculiar

phenomenon, but, though the paper led to an interesting

discussion, no speaker was able to throw any light upon
the real origin of this troublesome problem, which so
often worries the tramway engineer.
Two other papers were dealt with by the section on

this day, one, by Mr. H. I. Brackenbury, on modern
machinery and its future developments, and the other, by
Mr. C. V. Drysdale, on resistance coils and their com-
parison. The latter author exhibited his ingenious
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apparatus, not only at the sectional meeting, but later on

in tile evening at- the conversazione which was held in the

Leicester Museum.
Owing to the very full programme of papers, the section

was forced to meet again on Wednesday, August 7, when
four papers were discussed. The first, a short paper by

Mr. J. F. Brooks, described a machine for weighing the

forces on a cutting tool ; the author exhibited and ex-

plained one of his machines, and the values of the forces

on tools with cutting angles of 65° and 70° when cutting

cast-iron and mild steel with small cuts at moderate speed

wrre shown by means of diagrams.

Mr. R. S. Ball, in his paper on the governing of

hydraulic turbines, dealt with the problems involved in

tlie speed control of hydraulic turbines for a wide range
of head. He showed that such regulators may be divided

into two classes:—(i) disengagement governors (mech-

anical), which come into action when an assigned de-

parture from the normal speed is attained, being otherwise

out of gear
; (2) continuous governors (mechanical and

hydraulic), which are always connected to the gate-

controlling mechanism, and which begin to operate at the

moment the speed rises or falls from the normal. The
action of various types of governors was described by

figures and diagrams plotted from the results of tests.

Prof. H. T. Barnes, of McGill University, Montreal,

then read a paper on the ice problem in engineering worl<

in Canada. He showed that in Canada there is always
great steadiness of the temperature of the water through-

out the ice season, and that there are three varieties of

ice to be distinguished—surface or sheet ice, spicular or

frazil ice, and anchor or ground ice. Prof. Barnes ex-

plained that by an intelligent use of artificial heal,

especially at night time, when super-cooling is most
common, the interference of ice with the normal oper-

ation of a power-house may be largely prevented. The
most favourable condition for a power-house is when it is

situated on a river normally frozen over on its surface

and with no stretches of open water above.

The section concluded its business with the reading of

some notes' by Mr. J. Smyth on the application of water-

power and how to secure the greatest efficiency in

working same.

Edwin O. Jordan professor of pathological anatomy and

bacteriology ; Dr. Francis Huber has been elected to
_

the

chair of medicine at the New York College of Physicians

and Surgeons, and Dr. Frederick Peterson to that ot

psychiatry in the same institution ; at Yale University,

Dr J M. Flint has been appointed professor of surgery;

at Wurzburg, Dr. Faust has been made professor of

pharmacology.

The remarkable progress accomplished by the Japanese

during the last thirty-two years in the field of public

education is brought iut very clearly in the thirty-second

annual report of the Japanese Minister of Public Instruc-

tion which has been published recently. This report deals

with the vear 1904-5, the date of the war with Russia.

It is instructive to note that this time of stress was

allowed to interfere in no way with educational activity.

The Emperor, indeed, proclaimed it to be a national duty

that the zeal and efforts of educational administrators and

teachers should be redoubled. Despite the financial

difficulties to which a great war gave rise, the expenditure

on education was not diminished. While in 187.^ only

twentv-eight out of everv 100 children were under in-

struction in public schools, the ratio had risen in the

year under review to the remarkable one of 97 boys

and gi-S girls out of every hundred, and the number

of children in the schools had reached 7, 551,445-

Higher education, too, was in an equally flourishing con-

ditfon For example, the number of students in the

University of Tokyo had reached 3500, and in Kioto 1300.

Numerous special schools, technical schools for engineers

and for agricultural specialists, medical schools, and

schools for^he study of modern languages, were all in

a high state of efficiency. Moreover, a point of special

interest in our country to-dav, the hygiene of schools, is

scrupulously watched, and medical officers are charged

specially With the duty of keeping the pupils under

examination. Altogether the report provides abundant

evidence of the success with which Japan is educating

her people.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

,

The sum of 250,000 dollars has been appropriated by

the Kansas Legislature for the erection of engineering

buildings in connection with the State university.

The Sunderland Technical College is to be extended by

,
the addition of a day training college and engineering

laboratories at a proposed cost of 10,000/.

Dr. James E. Talm.age has resigned the professorship

of geology in the University of Utah in order to devote
himself to investigation work in mining geology. Dr.
F. J. Pack has been appointed to succeed him.

This year's scholarship of the Institution of Naval
Architects has been awarded to Mr. A.' M. Robb, Glasgow.
The scholarship is of the annual value of 50/., and, subject

to the regulations, is tenable for three years.

Mr. Simon Flexner has been made a member of the

Rockefeller Institute for Medical Research, New York,
and director of the pathological laboratories ; and the

following have been appointed members of the institute :

—

Mr. S. J. Meltzer (physiology and pharmacology), Mr.
E. L. Opie (pathology), and Mr. P. A. Levene (biological

chemistry).

The calendar of the Manchester School of Technology
and Municipal School of Art for the session 1907-8 has
just been issued by the firm of John Heywood, Ltd. In

it are to be found full particulars of the courses of instruc-

tion, and the scholarships, prizes, &c., at the institution.

Many of the laboratories and workshops are pictorially

represented in the volume.

The following appointments abroad have recently been

made :—at the Rush Medical College, Chicago, Dr.

Robert R. Benslev to be professor of anatomy, and Dr.
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SOCIETIES AND ACADEMIES.
London.

Royal Society, June 6.—"The Osmotic Pressure of Com-

pressible Solutions of any Degree of Concentration. By

Alfred W. Porter.

.\n exact equation is obtained connecting osmotic

pressure with the vapour pressures of solvent and solu-

tion, viz. :

—

sd/,+ \
udp=\ V•dp.

where
, ,

. ,

Pp is the osmotic pressure when the hydrostatic pressure ot

solution is / ; . , j .u
T„„ is the vapour pressure of the solvent when under the

hydrostatic pressure ot its vapour alone ;
, j u

ir,r is the vapour pressure of the solution when under the

hydrostatic pressure of its vapour alone.

V and u are the specific volumes of vapour and solvent;

s is the diminution of a very large volume of the solution

when I gram of solvent is removed.
, , r~ , c

The equations given by van 't Hoff and the fcarl ot

Berkeley can at once be derived from this general one

bv taking the liquids as incompressible and considering

respectively the cases in which (i) the solvent, (2) the

solution, is under the pressure of its own vapour alone.

It is shown that if two solutions in the same solvent

have the same osmotic pressure, they have also the same

vapour pressure provided the values of these pressures be

measured for the same hydrostatic pressure of the solution.

Thev have also the same freezing point.
_

It' is shown that when a solution is in equilibrium with

the pure solvent across a semi-permeable membrane the

vapour pressure of the solution is necessarily equal to the

vapour pressure of the solvent, each being measured for

the actual hydrostatic pressure of the fluid to which tt

refers.
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The above involves a recognition of the variation of

vapour pressure with the hydrostatic pressure of the fluid

to which it relates ; an equation giving the mode of
variation is derived.

A graphical solution of the osmotic-pressure equation is

given.

June 13.
—

" .Some Points in the Devclopnunt of
Ophiothrix fragilis." Bv Prof. E. W. MacBride,
1--.R..S.

The paper contained a preliminary report on the result

of researches on the development of the British Ophiurid
Ophiothrix fragilis. The eggs of this species are small
(o-i mm. in diameter) and opaque, and the development
until the completion of the metamorphosis occupied
twenty-six days. The full account of the research, which
will shortly appear in the Quarterly Journal of Micro-
scopical Science, will contain the first complete descrip-
tion of the formation of all the organs of an adult
Ophiurid from their rudiments in the Ophiopluteus larva.
In the preliminary account two points of special interest
are emphasised:—(i) the varying character of the early
development according to the conditions under which the
egg was fertilised ; and (2) the indications of metamerism
in the coelomic sacs of the larva. With reference to
(i), if the eggs were artificially fertilised, i.e. if the ovary
were removed from the body and the eggs shaken out
and then mixed with sperm, a larva resulted in which
there was a precocious formation of mesenchyme, so that
the blastula stage was practically solid ; this was succeeded
by an invagination in which the endodermic plate was
many layered. As a result, the gastrula had a wedge of
cells projecting into the gut which was slowly absorbed.
A similar wedge seems to be a normal feature of the
development of Ophiura brevis, according to Dr. Caswell
Grave. If the animals were allowed to spawn naturallv, a
hollow blastula was formed, and invagination was norrnal

;

in addition, at the anterior end of the larva a vacuolated
crest of cells was formed, which later disappeared. With
regard to (2), the ccelom on both sides of the larva be-
came divided into three somites. Of these, the middle
one on the left side gave rise to the hydrocoele, or rudi-
ment of the water-vascular system ; its fellow on the right
is the homologue of the " dorsal sac " or " madreporic
vesicle " of Asteroidea and Echinoidea, but in Ophiothrix
fragilis it sometimes assumes a form similar to that of
its left antimere, showing that the water-vascular svstem
was originally paired.

P.4RIS.

Academy of Sciences, Aujusf 26.— M. A. Chauveau in
the chair.—Study of the spectrum of the comet i<)oyd.
Peculiarities of the tail : H. Deslandres and A.
Bernard. The spectrum of this comet has been studied
by two methods, with and without a slit. The present
note gives an account of the results obtained working
without a slit. The spectrum shows bands in the yellow,
green and blue corresponding to hydrocarbons, and, in
addition, the characteristic ultra-violet band of cyanogen.
Differences were observed between the spectrum of the tail
and that of the head, but further observations are re-
quired to elucidate the exact meaning of these differences.—Parthenogenetic developments in solutions isotonic with
sea water

:
Yves Delate. .All the principal salts of

sea water, employed separately, including the chlorides
of sodium, potassium, magnesium, calcium, the sulphates
of sodium and magnesium, and magnesium bromide, can
determine parthenogenesis of the eggs of sea urchins

;

these vary greatly in their effects, and the best solutions
for each are given in detail. One unexpected result is
noted : a pure solution of saccharose sometimes allows of
strong development of the egg. As regards the stage to
which It is possible to raise the eggs, the author has at
last been able to obtain true sea urchins furnished with
all the characteristic organs by a purelv chemical action.
—Propylene oxide : Louis Henry. It is known that
primary alcohols arise from the action of alkvl magnesium
compounds upon ethylene oxide, and in a p'revious paper
the author has shown that the symmetrical dimethvl-
ethylene oxide behaves differentlv. In the present com-
munication it is shown that methylethylene oxide, or
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propylene oxide, resembles ethylene o.xide in its reaction
with ethyl-magnesium-bromide, normal methylpropyl-
carbinol being formed.—The ephemeris for the search for
the comet i9o7(J on photographic negatives : P.
Stroobant.—The root of the least modulus of an
algebraic equation : Leopold Fejer.—The theory of the
radiation of incandescent mantles : M. Foix. The con-
clusion is drawn from the mathematical investigation
given that the yield of light may be increased either by
diluting the cerium oxide in thorium oxide or by reducing
the thickness of the cerium oxide. The latter result has
been confirmed by experiment.—The probable formation
of thorianite and uranlnlte : B. Szilard. The amounts
of uranium and thorium in these two minerals are in

practically inverse ratios ; the proportion of uranium in

thorianite is the same as the proportion of thorium in

uraninite, and inversely. From this fact hypotheses are
deduced as to the mode of formation of these two
minerals.—The action of cold in the treatment of coffee
trees against the Indian borer {Xylotrechvs quadrupes):
Louis Boutan. The momentary cooling of the stem of
the tree by such a substance as ethyl chloride presents no
inconveniences from the point of view of the life of the
plant, and is sufficient to kill all the larvae in the interior
of the wood. The price of ethyl chloride, how ver, is too
high for any practical use to be made of the-.p results.

—

A newly born hippopotamus at the menagerie of the
Natural History Museum, fed by goats : E. L.
Trouessart. The mother of the infant hippotamus had
always on previous occasions refused to feed her young.
In the present case the young anirqal was removed, and
has been successfully reared for eleven days by goats, eight
of whom serve as foster-mothers.—The mechanism of the
closing of the appendicular canal : R. Robinson.
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JUE PHYSICAL LIFE OF BIRDS.

The Bird, its Form and Functions. By C. William

Beebe. Pp. xii + 496 ; illustrated. (London : Archibald

Constable and Co., Ltd., 1907.) Price 14.';. net.

MR. BEEBE 'S handsome and beautifully illustrated

book on the bird forms as charming and

interesting an introduction to physical ornithology as

the general reader, or the unscientific bird lover, can

desire. In his preface, the author points out that too

many students' of ornithology stop short at the classi-

fication of birds, the naming of new species, and the

observation of the habits of those that are known;

and that not one of an audience of teachers to whom

he had lectured, though they could identify fifty birds

or more, knew the significance of the scales: on a

bird's foot. His book is intended to bridge this gap.

It is an untechnical study of the bird in the abstract.

His aim has been to take a few dead facts and clothe

them with the living interest which will make them

memorable and full of meaning to any lover of birds,

and at the same time to keep them acceptable in tenor

and truth to the most critical man of science. Wherever

possible, a fact has been illustrated with a photograph

from a preparation, or from a living bird, the author's^

belief being that when verbal exposition fails, pictorial

interest will often fix a fact in the memory. How
successful he has been in this a glance at the wealth

of exquisite illustrations will show. Beginning at the

root of all things avian, his first chapter deals with

the birds' ancestors, the Ichthyornis, Archseopteryx,

&c., both the remains and a "restoration" of the

latter being illustrated.

We cannot follow in detail the seventeen chapters in

which he deals with the entire structure of birds

(treating each part in relation to the various functions

it has to perform), their senses, their eggs, and the

young in the egg. But we will turn to that on
" beaks and bills," as a fair example of the treatment

of the subjects. It is illustrated with thirty-three

figures, and all the various^ forms of beak are described

with their special adaptation to the wants and habits

of the different birds. The beak is all-important to the

bird.

" Tie a man's hands and arms tightly behind his

back, stand him on his feet, and tell him that he
must hereafter find and prepare his food, build his

house, defend himself from his enemies and perform
all the business of life in such a position, and what a

pitiable object he would present ! Yet this is not unlike
what birds have to do. .As we have seen, almost every
form of vegetable and animal life is used as food by
one or another of the species. Birds have most intri-

cately built homes, and their methods of defence are
to be numbered by the score; the care of their delicate

plumage alone would seem to necessitate many and
varied instruments

;
yet all this is made possible, and

chiefly executed, by one small portion of the bird—its

bill or beak."

This picture is hardlv overdrawn if we allow a little

for feet and spurs and wings, which some birds use

for getting food and making homes and fighting. In
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feeding alone, so many different kinds of beaks are

wanted. To pick up small seeds, to probe the deepest
caly.xes of flowers, catch insects on the wing, and fish

in the sea in various ways on or below the surface ; to

sift the mud and ooze, and skim the surface of the

water, to chisel away wood and tear flesh ; all these

ways of feeding require different beaks, and they are

all described in a delightful manner that anyone can
understand. So wonderful is their variety and the

variety of their functions that this one chapter, like

the others, as' the author observes, could easily be
elaborated into one or more volumes. " .\ collection of

bills of the various wading-birds would look like

complete set of surgical tools."

In the same way the rest of the subject is' treated,

the chapters on feathers (in which are some most
interesting pictures of pelicans in their breeding haunts)

and eggs: being perhaps the most attractive. The
book will take and hold a distinct place in the liter-

ature of the subject, for it is quite original and stands

alone. Not only is it a most readable and interesting

book, but a valuable one to teachers. A short list of

books in the appendix indicates sources where much
more detailed information may be obtained by those

who desire it. They relate chiefly to North American
birds, for the author writes from the New York
Zoological Park. Nevertheless, his book is of world-

wide interest. The wealth of illustration is one of its

chief features, and the index is very full and elaborate.

ANIMAL MECHANICS.
Kinematik organischer Gelenke. By Prof. Dr. Otto

Fischer. Pp. xii 4-261. (Brunswick: Friedr. Vieweg
and Son, 1907.) Price 8 marks.

ENGLISH anatomists appear to have taken up the

study of the joints and the movements per-

formed by means of them almost entirely from the

standpoint of descriptive anatomy, leaving the mathe-

matical and more precise study somewhat severely

alone. Proof of this statement is amply afforded by

reference to the excellent bibliography which Prof.

Fischer has appended to his handbook, the work under

review, on the kinematics of living joints. No
less than 127 references are given to German or

French text-books or papers on the subject, whilst

English or American authors are responsible for only

nine. Of these, eight are papers to be found in vari-

ous journals. The only extended mathematical treat-

ment in English is that by Prof. Haycraft, entitled

" .Animal Mechanics," to be found in the second

volume of Schafer's "Physiology." The combination

of a sufficient knowledge of mechanics with the neces-

sary anatomy would therefore appear to be somewhat

rare in this country. The subject, however, is one of

great interest, and it is treated in a learned and at

the same time lucid manner by Prof. Fischer, who
h:is made for himself a considerable reputation in

gunnection with it.

In the first section of this work, a more or less

general investigation is made into the mechanical

principles which govern the movements of organic

joints. This is done by considering first a machine

X
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joint, such as an ordinary hing^e, and then the points

of difference between such a joint and an organic
joint. In a hinge the form of the surfaces in con-
tact is practically constant, as the joint moves
between its extreme positions. This is rarely the
case, of course, in a living joint. The variations
introduced by these changes are carefully considered,
the diagrams aiding very materially in the treatment.
The mathematics employed requires some knowledge
of differential and integral calculus, and also of
coordinate geometry, but presents no very serious
difficulties.

The succeeding part of the book is of great interest,
as it contains a description of Prof. Fischer's own
methods of showing graphically the movements of
single joints and of combinations of joints. There have
been many advances in this direction since the Webers,
so far back as 1830, investigated the variation in the
position of the centre of gravity of the bodv in walking
and running. M- Marey introduced photographic
methods, somewhat resembling modern kinemato-
graph work. The method described in the present
work is the best yet devised. A man is clothed from
neck to feet in black, and a series of Geissler tubes,
eleven in number, are arranged symmetrically on his
head and limbs. These are joined to the secondarv of
a Ruhmkorff coil, the primary of which is interrupted
about twenty-five times per second. The man 's move-
ments are then recorded photographically by means
of cameras placed on either side and in front and be-
hind. In this way records in three directions in space
were obtained, and these were coordinated by means
of networks of squares photographed at the same time.
The phases of movement, either of the whole body or
of a single joint-system such as the arm, are thus
illustrated.

Prof. Fischer brings much originality into his treat-
ment of a by no means easy subject. The publication of
this handbook may well direct the attention of English
students to a branch of anatomy which has been
somewhat neglected, but in which there remains much
to be done.

GAS AJ^XLYSIS.
TraiU pratique de VAnalyse des Gaz. By M. Berthelot.

Pp. ix + 483. (Paris: Gauthier Villar's, 1906.) Price

1/ francs.

T N that branch of chemical analysis dealing with
J- gases there is by no means the superabundance
of text-books characteristic of other branches of ana-
lytical work, and it is noteworthy that such works as
we possess are nearly all memoirs of original work
by the author, or have been developed from that form.
The names of Bunsen, Winkler, Hcmpel, and Travers
occur in this connection, and the present work is no
exception. In some of his earliest researches, M.
Berthelot was met with the necessity of devising
methods for the analysis of gases, and many of the
methods described in this book were used by him
as early as 1858. After an introduction, the work is

divided into five sections dealing with the collection
and storage of gases, methods of qualitative analysis,
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general methods of quantitative analysis, monographs,
and the recognition and estimation of single gases
and mixtures.

The whole book is strongly impressed with the

author's individuality, and a considerable proportion

of the section dealing with qualitative analysis is ori-

ginal, especially the chapters on the pyrogenic ana-
lysis of gases and spectroscopy. In the latter connec-
tion, a simple apparatus is described by means of which
a spectroscopic examination of a gas at the ordinary

atmospheric pressure can be rapidly made, and in the

section dealing with the properties of each gas in

detail a table of the chief lines observed by this method
is given. The actions of the electric spark and the

silent discharge are also special to the author, and his

methods are expounded in detail. The remarks on
the use of absorbents are worthy of close attention,

it being rightly pointed out that the reduction of volume
by treating with a given absorbent cannot be taken

as a proof that a particular gas is present : a gas
must be isolated in a pure state before its presence in

a gas mixture can be taken as proved. On the quan-

titative side more exception can be taken to the

methods expounded, which, indeed, leave much to be

desired, both on the score of rapidity and precision.

Water jackets are not used for the measuring vessels,

the temperature being controlled by immersion in a

large mercury trough holding from 16 to 20 litres,

and this is described as " the essential instrument

in all exact manipulations relating to gases and their

analysis." .As this trough requires about 600 lb. of

mercury to fill it to its working level, exact gas ana-

lysis would of necessity be confined to a very limited

number of laboratories if this dictum were to be

accepted. The sections on mercury pumps, calibration

oT measuring vessels, and determination of gaseous

densities are also entirely out of accord with present-

day standards of accuracy. References to other

workers in the same field are rare, and the description

of their apparatus and methods not always accurate.

The account given of Hempel's gas burette and its

use on p. 26q is an example of this. The commence-
ment of the description is that of the Hempel burette,

but the figure and manipulation correspond to a modi-

fied Winkler gas burette, and Prof. Hempel would

hardly recognise the description of his pipette as

"formed of two bulbs connected by a fine tube and
each furnished with a recurved capillary tube."

In the fourth section a monograph is given of each

gas, and this section will perhaps be found to be the

most valuable part of the work. It is a drawback
that no references to original memoirs are given in this

section, and for this reason it is difficult to make out

whether the densities given are experimental or cal-

culated, or whether such a figure as —93° C. for the

boiling point of propylene is the result of a misprint

or an inaccurate observation.

The book is one which everyone interested in gases

should have on their bookshelves, but, like the classical

work of Bunsen on the same subject, it cannot be re-

garded as of practical service as a text-book at the

present day. Its value will be historical and personal

as the last published work of a great French chemist.
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MOTOR ENGINEERING.
A Manual of Petrol Motors and Motor-Cars, comprising

the Designing, Construction, and Working of Petrol

Motors. By F. Strickland. Pp. ix+376. (London :

C. Griffin and Co., Ltd.) Price iSs. net.

MR. STRICKLAND has produced a very original

and useful work on the modern motor-car.

There is no padding"; the book is filled from cover to

cover with the practical remarks of a man who knows
his subject. The matter is conveniently arranged, and
the reader, whether he be manufacturer, designer, c.r

user, is able to follow the author, and in almost every

case to obtain his very decided opinions on many of

the controversial points which have arisen during the

development of the car of to-day.

First we have a short but very readable chapter on

the power required, and a second chapter on the

general arrangements of an up-to-date car. Then
follow nine chapters on the details of the engine, and
the remainder of the book is devoted to the other

details taken seriatim.

It is refreshing to find the author in his chapter on

general arrangements taking the bold line cf

prophesying that the present type of motor-car will not

long endure. Most thoughtful engineers will agree

with him that this is the right view to take, and
in spite of the repeated assurances of those who have

the car of to-day to sell, that finality of design has

already been reached, and that little remains to be

done to pleasure cars beyond perfecting details and
cheapening modes of manufacture, it is probable that

Mr. Strickland is right in saying that the present

design, with its long engine sticking out in front

necessitating a long wheel base, has been made neces-

sary by the requirements of the engines, which up to

the present are found in practice to need frequent

attention on the road. He points out that when the

engines become more trustworthy they will be rele-

gated to their proper position underneath and nearer

to the centre of the car. He gives strong reasons for

showing that this position, although it does not give

such facilities as at present for the chauffeur to make
hi-, repairs in public, will undoubtedlj' improve the

car in many important respects, not least being that

of the comfort and ea'-e of the occupier.

The chapters devoted to the consideration in detail

of the various parts of both pleasure and commercial
motor vehicles are very complete ; every important

organ is considered and discussed separatelv, the

various modes of construction are clearty explained,

the drawings are real drawings and not process

blocks, and are consequently far clearer than is unfor-

tunately now too often the case.

The important features of the book are the tables of

the principal dimensions of the best known cars of

the day. These tables are accompanied by verv full

notes, which make them additionally valuable. It

is the first time that anyone has attempted to collect

together such a mass of useful information as is con-

tained in these tables with their accompanying notes.

While there is so much to praise in this book, it is

curious to note the peculiar error that the author

falls Into on p. 309 when he discusses the compar.i-
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tive llexibility of the steam engine and the internal-

combustion engine. He seems entirely to ignore the

extraordinary range of power without change of gear

that has been rendered possible in the steam engine

by the use of flash boilers. When with such boilers

it is possible to give effective mean pressures varying

from 100 lb. up to 1000 lb., it is evident that even for

heavy commercial vehicles the use of change gearing

is no longer necessary when steam is employed as

motive power.

A few other dicta laid down by the author may be

challenged in a similar manner to the above, but on

the whole his work contains, in addition to the valu-

able tables and data above mentioned, an unusually

large number of carefully reasoned and valuable con-

clusions which will render it almost a necessity for

everyone who is closely interested in the modern
motor-car to keep this book in his librar^^

THE FAMILY AND THE FUTURE.
Population and Progress. By Montague Crackan-

thorpe, K.C. Pp. viii+131. (London: Chapman
and Hall, Ltd., 1907.) Price 2s. 6d. net.

THIS volume contains a series of five essays, of

which the first three were published originally

in the Fortnightly Review, the earliest in 1872 and

the two later ones in 1906 and 1907. As is stated

in the preface, the thread that binds them is the

"Voluntary Principle," that is to say, the principle

that married people should for the good of society

exercise voluntary control over the size of their

families. Together they form a connected and

forcible argument in support of this principle. The

author sees in it, if not a panacea for all social ills,

at any rate the most effective of prophylactic

measures. Some space is occupied in reasoning,

probably without avail, with those who would oppose

it on religious grounds ; but this we will pass by,

mentioning only the very pertinent reminder to those

who urge the biblical precept "be fruitful and

multiplv " that there were at the time at which this

injunction was given, according to the very record

on which its authenticity is based, only eight persons

living on the face of the earth.

Dealing with masses, one may recognise two kinds

of limitation of family, the one general or non-

selective, the other eugenic or selective ; each is re-

garded by the author as conducive to social sanita-

tion, but the class of disease which may be pre-

vented by the former is somewhat different from that

on which the latter puts a check. The possibility

and desirabilitv of eugenic limitation of families has

been much discussed recently, and most people

recognise that society suffers if epileptics, degenerate

and feeble-minded persons, or those suffering from

inheritable disease are allowed freely to propagate

their kind. In this connection Mr. Crackanthorpe

does not relv on the " Voluntary Principle " only, but

advocates that anti-eugenic marriages should be

prohibited by law, and he gives instances, quoted

from the writings of Dr. Rentoul, of Liverpool, of

laws of this nature in force at the present time in

.\ustria, Servia, and some American States.
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The range of evils, which, according to the author,

may be met by general limitation of families, is

larfje—embracing prostitution on the one hand, and
war on the other. The chief excuse for the former
is that many men are prevented by prudential con-

sideration from contracting early marriages ; and
this he suggests might be removed if it were
universally recognised that prudence might be
exercised after marriage, and if popular opinion

shifted so as to condemn the raising of larger families

than could be adequately provided for. With regard
to war, we find on p. 128 the following passage :

—

" The wars of brutal conquest and plunder, of
religion, and of dynastic succession, which have from
time to time devastated Europe, are now things of
ihe past. But there remain commercial and colonial
laws—wars to procure in old countries fresh markets
lor manufactures, and to provide in new countries
an outlet for their superfluous inhabitants. These
are the wars that the future has in store for us,
unless we can remove the causes of them."

Of the causes referred to, the most predominant
is the numerical increase of the population of the
older countries in a ratio disproportionate to their

food supply or to the territory at their disposal.

E. H. J. S.

OVR BOOK SHELF.
Tcmperatur iind Zustand des Erdinnerii. Fine
Zusammenstellung mid kritische Beleiichtmig allcr
Hypotheseii. By Hermann Thiene. Pp. iv+ioo.
(Jena : Gustav Fischer, 1907.) Price 2.50 marks.

This memoir, which was written as a prize essay in
connection with the University of Jena, is an admir-
able ristimi of the various memoirs dealing with the
nature of the earth's interior. The first twenty-eight
pages contain a slight sketch of the literature 'of the
subject from the earliest times down to the vear 1870,
beginning with Plato's " Phaedon " and ending with
Delaunay and Sterry Hunt. The work done since
1870 is treated in somewhat greater detail in the
second part of the memoir. For the chemical com-
position of the earth's crust the author adopts the
average calculated by Clarke from the analyses of
American rocks. He then discusses the determin-
ations of the mean density of the earth, concluding
that it must lie between 54 and 57, while for the
density of the crust he argues that the specific gravity
of diorite (28) may be accepted as an average. On
the problem of the distribution of density within the
globe, the author cites the views of Lipschitz, Sir
George Darwin, .Stieltjes, Callandrcau, and Radau,
and proceeds to consider the very problematic views
that have been enunciated concerning the chemical
constitution of the earth's interior.

On the question of the temperature of the earth's
crust the author finds himself on safer ground, and
he gives_ a summary of the evidence derived from the
observations carried on in tunnels, mines, wells, and
bore-holes, which is fairly complete and up-to-date.
With speculations on the limits of temperature in the
earth's interior, the author returns to more debatable
problems, and in the absence of exact knowledge con-
cerning the effect of enormous pressures on materials
at high temperature can only cite the guesses that
have been made upon the suBiect. The discussion of
the_ question of the condition of the earth's interior, to
which the latter part of the memoir is devoted, con-
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tains a very useful resume of the views of various

authors upon the subject, the important bearing of

recent discoveries concerning radio-activity upon the

question of the source of the internal heat of the

globe and upon the age of the earth being kept in

view. No fewer than one hundred and fifty-eight

authors are cited, and the catalogue of works and
memoirs numbers one hundred and seventy-seven.

A few, not very important, omissions may be noted,

but the summary, on the whole, is fairly complete and
judicious, and it can scarcely fail to be »f great ser-

vice to those interested in the important questions

with which the author deals.

The Garden Anthology. Edited by Rose Gardner.
Pp. xiv+ 313. Price 2S. 6d. net.

The Voice of the Sea. Edited by Ingram Swale.
Pp. x+163. Price 2X. 6d. net.

The Wayfarer. Edited by Claude E. Benson. Pp.

XV + 252. Price 2S. 6d. net. (London : George
Routledge and Sons, Ltd. ; New York : E. P.

Dutton and Co.)

These three volumes contain good selections of prose

and verse. In each case the respective editor has
brought together a very interesting collection. Those
tond of flowers and gardening will be attracted to the

first book named. The poems have been classified,

so that it is possible to refer to gardens of various

kinds and to their aspect at the different seasons of

the year. Some of the references to plant-life exhibit

a very accurate knowledge of the less obvious changes
it undergoes.

" The Voice of the Sea " is chiefly of interest as a
collection of poems dealing with the sea in its many
changes and phases; objects of marine interest are

in some cases referred to, but in few instances is

expression given to more technical thought in con-

nection with them.
" The Wayfarer " is a miscellaneous collection

referring to the seasons, the times of day, and touch-

ing on many things dealing with wild life and nature.

The poems are brought together under various head-
ings, and the book should be of interest to many
readers.

The Relation of Man to the .iniwal World. By Sir

Samuel Wilks, Bart. Pp. 34. (Hampstead : The
Priory Press, 1907.) Price li. net.

\\"e find ourselves somewhat at a loss to discover the

object and aim of this " booklet," which is based on
an address by the author delivered some few years

ago before the Church Congress at Folkestone. The
subjects discussed, or rather, perhaps, mentioned,
include the killing of animals for food, clothing, &c.,

and sport, their maltreatment for the sake of fashion,

the use of eggs and milk as nutriment, castration and
vivisection, and the rearing of animals in domes-
tication. .'\llhough incidentally recording his objec-

tion to some of our methods of treating animals, the

author (who is an eminent medical man) is in no
sense a fanatic or a faddist, taking up for the most
part what may be best described as the equivalent of

an " agnostic " position. He remarks, for instance,

on the concluding page that " if anyone should ask
what position I adopt myself towards the animal
world, I ,can say no more than that I submit tacitly

with others to the present arrangement, which our
forefathers have made for us." Such a very tame
conclusion seems to cut away the whole raison d'Stre

of the book, which is neither a stalwart defence of

present conditions such as can be used against the
ultra-humanitarian school, nor an advocacy for

reform. On the whole, it seems to us likely to do
more harm than good. R. L.
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Regnault's Experiments on the Joule-Thomson Effect.

That Regnault made a number of experiments similar

to some of those described by Joule and Kelvin in theii

papers on the thermal effects of fluids in motion does
not seem to be commonly known ; at all events, the

numerical results of his work on this subject are not often

mentioned. After experimenting on the flow of gases
through small holes in thin plates, and through long
capillary tubes, he followed the example of Joule and
Kelvin in using porous bodies, especially discs and tubes
of soft, unglazed porcelain. He found great difficulty in

getting definite results, especially in the regard that the

temperature observed in the stream of gas issuing from
the porous wall depended on the position of the thermo-
meter. He concludes the account of his experiments in

the following words :

—
" Apr&s ces tentatives infruc-

tueuses et beaucoup d'autres dont je ne parlerai pas, j'ai

renonc^ k I'espoir d'obtenir quelque chose de precis,

d'exp^riences fondles sur la mesure de temperatures dans
les courants gazeux, et il ne m'est rest^ que le regret
d'avoir consacr^ beaucoup de temps k des recherches
st^riles " (Regnault, " Relation des Experiences," vol. iv.,

p. 707, 1870).

At the present day we can see that Regnault's experi-

mental method Was not in this case the best that might
have been devised, but in spite of his dissatisfaction with
the results of the work, his most definite numerical values
are not very different from those of Joule and Kelvin. Air
under pressure was forced through the wall of a porous
porcelain tube from the outside. The tube was 20 cm.
long and 2-8 cm. in diameter, the thickness of the wall
not being stated. The fall of temperature At was found
in two ways. In the first method, one mercury thermo-
meter was placed in the axis of the porous tube, while a
second thermometer was immersed in the large water bath
containing the worm for leading in the compressed air.

In the second method an iron-copper thermocouple was
used, one junction being in the axis of the porous tube
and the other in the compressed air just outside. The
results of the thermoelectric measurements are somewhat
irregular, and it seems probable that the fault was mainly
with the imperfect electrical instruments of the time.
The two series with the mercury thermometers are more
satisfactory.

In one of these, the mean of eleven measurements in

which the fall of pressure, Ap, at the porous wall was
between 4-9 metres and 3.Q metres of mercury, gave
At/A/) = o-293, the separate values ranging from 0-285 to

0-303. Nine subsequent measurements in the same series

gave values ranging from Af/A/> = o-4o7 for A^ = 3-i metres
up to 0-685 f""" A/) = 0-65 metre and then down to 0-312

for A/) = o-30 metre. In the other series, made with a
somewhat thinner-walled tube, the mean of the twenty-
two measurements, in which the fall of pressure was
between 6-6 metres and 3-4 metres, gave A(/A/> = o-255,

the extreme values being 0-234 3"<J 0-313, while twelve of

the twenty-two values are between 0-250 and 0-260.

It is interesting to compare the mean of these values,

At/A^ = o-27° C. per metre of mercury, with the value
obtained by Joule and Kelvin. Their results may be re-

presented sufficiently well, in the same units, by the

equation

A//A/> = o-36 — 00017?,

which gives for t = 2o° C. A(/A/) = o-33. Regnault does
not state the temperature at which his e.xperiments were
made, but it was probably not far from 20°, so that in

reality his work agreed fairly well with that of Joule and
Kelvin.

Edg.^r Buckingham.
Bureau of Standards, Washington, August 27.
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Genetics.
In a recent review of the report of the third Inter-

national Conference, 1906, on Genetics (Nature, August 22,

p. 417), the following sentence occurs :

—
" Mendel's peas

have already been called classical ; and it is a very re-

markable fact that no one has repeated Mendel's experi-

ments with the deliberate intention of testing the

Mendelian interpretation of the results." This statement
is misleading, for in the following five instances many of

-Mendel's experiments on the pea have been repeated and
confirmed :

—

Correns, C, Deutsch. Bot. Gesellsch., 1900.

Tschermak, E., Zts. f. d. landw. Versuchsw. in Osterr.,

1900 (and later).

Hurst, C. C, Journ. R. Hort. Soc, 1904.

Lock, R. H., Ann. R. Bot. Gard., Peradeniya, 1904.

Bateson, W., and Miss Killby, Rep. II. to Evolution

Committee of Roy. Soc, 1905.

In each case the e.xperimental results have led the author
to accept Mendel's interpretation of the phenomena.

R. C. PUNNETT.
Gonville and Caius College, Cambridge, August 30.

The sentence which Mr. Punnett quotes from my review

is not in the least misleading. I did not say that Mendel's
experiments had not been "repeated and confirmed"; I

said that they had not been repeated with the deliberate

intention of testing the interpretation which Mendel put

upon them. This statement I repeat, and shall shortly prove

to be correct. I am familiar with the work of the five

authors in Mr. Punnett's list (which surely should have in-

cluded a reference to de V'ries's papers), and, what is more,

I have a first-hand acquaintance with the facts themselves.

I do not doubt for one moment the correctness of

Mendel's results, as my critic implies in his sentence

which follows the quotation from my review. I do not

doubt, as Weldon did, the validity of the generalisation

that yellowness of cotyledons in peas is dominant over

greenness, or that these characters segregate in Mendelian

fashion in P.. I do not doubt the reality of the phenomena
in any of the cases described by the authors whom Mr.

Punnett cites any more than I doubt the reality of the

results which I have myself obtained ; but does that mean
that I must accept the Mendelian interpretation of them?
Certainly not. The Mendelian phenomenon is a fact ; but

the Mendelian interpretation is an inference, and it is

dangerously misleading not to lay stress on the distinc-

tion between the two.
What I mean by " testing the interpretation " is the

carrying out, by one who is actively sceptical of Mendel's

hypothesis, of an experiment of such a kind that the

result can leave no doubt in the mind of the experimenter

as to the validity, or otherwise, of the hypothesis tested.

I will suggest an experiment. The proportion 75 per cent,

yellow, 25 per cent, green, holds good for F, from crosses

between pure strains of yellow-seeded and pure strains of

green-seeded peas ; but does it hold good for F„ from

crosses between a pure yellow and an extracted green in

Fj, i.e. a green with all its parents yellow, and with all

its grandparents yellow, and with all its great-grand-

parents yellow, and with all its great-great-grandparents

vellow. and with half its great-great-great-grandparents

vellow? If Mendel's interpretation of the proportion he

obtained in F, (75 per cent, yellow, 25 per cent, green) is

correct, that proportion must hold good for F, from such

a cross as I have suggested.

When I say that " no one has repeated Mendel's experi-

ments with the deliberate intention of testing the

Mendelian interpretation," I mean that crucial experiments

on the lines of that which I have suggested have not

been carried out by sceptical observers. I know perfectly

well that Mendel's experiments have been repeated on a

large scale, that alleged exceptions have been satisfactorily

disposed of, and that a number of new Mendelian
characters have been discovered, not only in peas them-
selves, but in a host of other plants and animals. But
that is not testing the interpretation ; it is witnessing the

phenomenon. " In each case," says Mr. Punnett. " the

experimental results have led the author to accept Mendel's

interpretation of the phenomena." -Surely he must follow

willingly who can be led by so slender a thread.

The Reviewer.
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ARCllMOhOGlCAL DISCOVERIES IN EGYPT.

THE progress of archaeological discovery in the

Near East goes forward steadily without halt.

Every 3'ear more is added to our knowledge of the

ancient peoples of Greece, Egypt, and western Asia

;

with each year we have only to await the surprises

that the excavators have in store for us. Egypt
has contributed some very important results this

season, in two remarkable discoveries at Thebes.

One of these is a find of the highest interest

which will appeal to the minds of all, even

those entirely ignorant of archaeological science

;

this is the' discovery of the actual body of

Tii, one of " the most famous of Egyptian queens,"

lying in her tomb, with her funeral pomp around
her. The other is a discovery which will appeal

more to the architect and the student of Egyptian
religion than to the layman—the uncovering of the

subterranean " tomb-shrine " of King Mentuhetep,

and the pillared halls above it, at the western end
of his funerary temple, the excavation of which has

been brought to a close by this final discovery.

Both these discoveries were announced in the

Times some time ago, but readers of Nature may
like to hear further details.

Thirty years ago nobody would have thought it

possible that we should eventually recover and place

in one central museum the actual bodies of all the

most powerful Pharaohs of Egypt, the actual

mummies of three whole dynasties of kings. But
this is now the case. With but few exceptions, the

mummies of all the monarchs of the eighteenth,

nineteenth, and twentieth dynasties, the most
imperial period of Egyptian history, now rest within

the walls of the Cairo Museum. Some have been
unrolled, others have not. It seems doubtful whether
the actual features of these dead princes should be ex-

posed to the gaze of every vulgar tourist, who very

often has no appreciation whatever of the wonder of

the sight which he is beholding ; and very probably

a more reverent taste will eventually withhold these

august bodies from the indignity of public exhibition

in glass cases. But at present those that have been
unrolled may be seen by all for a shilling.

The chief discovery of royal mummies was the

well-known one of iSSi. In iSgS a further series

was discovered in the tomb of Amenhetep II. (the

only king who rests, as all should do, still in his

own sepulchre). Of late years the systematic ex-

ploration of the Valley of the Tombs of the Kings
has been undertaken by an American, Mr. Theodore
M. Davis, who has each year made some discovery

of importance. To him is due the opening of the

tombs of Thothmes IV., with its interesting funerary
furniture, of Hatshepsu, of Siptah, of luaa and
Tuaa, the parents of Queen Tii, and, lastly, of Queen
Tii herself. In the discovery of the first two tombs
mentioned above, Mr. Davis was assisted by Mr.
Howard Carter, then chief inspector of antiquities
at Thebes; the discovery of the tomb of luaa and
Tuaa was effected with the cooperation of Mr. J. E.
Ouibell, Mr. Carter's successor at Thebes ; while in

the discovery of the tombs of Siptah and Tii Mr.
Davis had the help of Mr. Edward R. Ayrton, who
had previously assisted Prof. Petrie at Abydos and
Ehnasya and Prof. Naville at Deir el-Bahari.
Of all Mr. Davis's discoveries, that of the tomb

of luaa and Tuaa, the parents of the queen whose
grave was found this year, is the most important
from the scientific standpoint. Not only were the
mummies in absolutely perfect condition, but the
tomb was found full of an incredible treasure of
funerary furniture and other work in wood, ivorv,
and gold, which has become well known from
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various popular publications during the last two
years, and has already provided many new models
to our cabinet-makers. But a greater personal

interest attaches to the tomb of their daughter, the

Queen Tii, and more general attention has been
directed to this discovery than to the former one,

although, alas! the body of the queen has decayed,

and nothing but the grinning .skull remains which
once was clothed with the most beautiful features

and contained the cleverest brain in Egypt about

1400 B.C. The furniture, too, of the tomb is not in

such good preservation, and, indeed, never was so

fine, as that in the tomb of luaa and Tuaa. But
personal interest is great nowadays, and Tii is more
interesting than her parents.

Like the rest of the royal tombs, that of Tii was
found in the Valley of the Tombs of the Kings at

Thebes, " the Place of Eternity " as the Egyptians
called it, where, in his "August Habitation of the

West," a deceased king was laid to rest, "no man
seeing, no man knowing," that tomb-robbers might
not find the nnsiiitiii nf the grave and despoil it of

its treasures (Fig', i
;
photograph taken by moon-

light).

But neither Tii nor, possibly, her parents had
originally been buried in the Theban valley. Tii

belonged, as is well known, to the heresy of the

Disk-worshippers, of which her son Khuenaten was
so vigorous an adherent. To her more than to any
other person was probably due the introduction of

this heresy as the fashionable religion of the royal

court, and she instilled the principles of her peculiar

belief into the mind of her son, who became a

fanatical persecutor of the national orthodox religion,,

so much so that he removed his court from Thebes,

the headquarters of the orthodox priests of Amon,
to a far distant spot, the modern Tell el-.\marna.

Here Tii lived and died, and was first buried. But
after the fall of the Disk-worship and the re-migra-

tion of the court to Thebes under King Tutankh-
amon, these royal bodies were taken from their

tombs and re-interred in the King's Valley at Thebc<.
Queen Tii, like her parents, w-as placed in a small

private tomb of older date, hardly consonant w-ith htr

royal state, and contrasting greatly with the magni-
ficent royal hypogaoa close by (Fig. 2). Here she was
hurriediv laid in some confusion, her funerary furni-
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lure being incomplete and its parts improperly fitted

together. Before leaving the mummy, thus trans-

ferred to its final abode, careful erasure was made
of every occurrence of the name and figure of the
heretic Khuenaten, who had laid his mother to rest

at Tell el-Amarna, and had dedicated in her tomb
funerary furniture bearing the record of his filial

piety. That the transference took place in the reign
of Tutankhamen is shown by the discovery in the
tomb of seals bearing his name.
Such are the conclusions to which Mr. Ayrton has

been drawn by the study of the condition of the
tomb, and there is little doubt that they are correct.

The funeral pomp of the queen had been of great
splendour and unusual design, but has most un-
happily been damaged bv water, which at some
period unknown has penetrated into the tomb. The
result is that most of the woodwork will not bear
handling; much, however, including the skull and
bones of the queen, has been preserved by means
of boiling paralfin wax, which soaks into the porous
substance to which it is applied and solidifies it. Of
erf-nt splendour mii-t undoubtedly have been the

Y\^. 2,-TheTombof Tii.

great catafalque, in the form of a shrine, which
covered the coffin of the queen instead of a sarco-

phagus. This, on which are delicate reliefs, was
entirely overspread with thick gold, the remnants of

which 'filled the tomb, so that everywhere the ex-

cavators trod upon gold when they entered. Of
unusual design was the actual coffin, the woodwork
of which was covered by a frame of gold, inlaid

with carnclian and with blue and green glass in

scale patterns and- the forms of hieroglyphs record-

ing that Khuenaten had had it made for his mother.

The mummy itself, the lamentable condition of which
contrasts so strongiv with the splendid preservation

of the mummies of luaa and Tuaa, was wrapped in

sheets of gold. On the head of the mummy was a

golden diadem in the form of a vulture with wings
spread round to embrace the head. The workman-
ship of this diadem shows that it is merely a funerary

object, and was not an actual crown worn by the

queen in life.

Of the other objects found in the tomb, the most
important are the " canopic jars," which contained

the mummified viscera of the deceased. Usually the

lids of these jars are formed in the shape of the

heads of the " four genii of Amenti " (the under-
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world) ; but in this case the heads are those of the
dead queen herself, beautiful portraits in alabaster,
with the eyes and brows represented in lapis-lazuli

and obsidian. As portraits, these heads are remark-
able, and evidently are accurate likenesses of the
queen.
Of other funerary furniture there was little, the

reason being that it had been left behind at T^U
el-Amarna.
Such is the most remarkable discovery of the j'ear

in Egypt. The completion of the excavation o1 tHe
funerary temple of King Mentuhetep at Deir el-

Bahari, not far off, naturally makes a bad second in

point of view of general interest, but is of muCh
greater scientific importance to the student of
Egyptian architecture and religion.

The explorations which have been carried oi(it

during ten seasons at Deir el-Bahari by Prof. Naville
for the Egypt Exploration Fund have now been
brought to an end with the completion of the excava-
tion of the Eleventh Dynasty temple (see Nature,
vols. Ixx., 1904, D. 155; Ixxiii., 1906, p. 468). Four
seasons have been occupied with this work since the
discovery of this temple by Prof. Naville and Mr.
H. R. Hall, of the British Museum, in 1903. F6r
part of each season Mr. Hall has been associated
with Prof. Naville as his principal assistant and
coadjutor, while Mr. C. T. Currelly has also assisted

during the whole of the last two seasons' work,
taking the place of Mr. E. R. Ayrton, who assisted

durinsr the second season, but has since transferred

his energies to the work of excavating the royal

tombs, as we have seen above. During the fourth
season Mr. M. D. Dalison also worked as a regular
member of the Fund's staff, having in the preceding
year worked as a volunteer. In the second season
Mr. H. Garnett-Orme, and in the third and fourth
Mr. J. T. Dennis, also volunteered their assistance.

The preparation of the plans has been carried out by
Messrs. C. R. Peers and Fatio, under the supervision

of Mr. Somers Clarke ; and Madame Naville has
speciallv undertaken the work of piecing together the

fragments of sculpture, a task which demands much
study.

The work of the third season (1905-6) was chiefly

notable for the discovery of the remarkable Cow. of

Hathor in her shrine, now in the Museum of Cajro.

This was the most sensational archseological dis-

covery in Egypt last year, as the find of Tii's tornb

is the most sensational discovery this year. Nothing
so sensational has been discovered in Mentuhete|p's

temple this year, though the results of the work pre

archaeologically important. At the extreme westprn
end of the temple, immediately beneath the cliffsj of

Deir el-Bahari, is a pillared hall, of ten rows' of

eight columns each, at a slightly higher level tl'ian

the rest of the temple. Within this is a small c^Wa
or sekos, which contains a white limestone altar.l of

unusual form—squaie, with a circular depression ; on
its surface, on to which libations were poured. This
altar is placed in front of a niche in the rock, which
formerly contained a stone shrine.

The whole of this Western Pillar Court, with .the

cella. is placed above the most remarkable feature

of this part of the temple—the Tomb-sanctuary of

the ka of King Mentuhetep. This is to all appear-

ance a rock-cut royal tomb, like those of the Valley

of the Kings. It descends in the regular way at a

gentle slope for a distance of 450 feet until a chamber
is reached, faced with splendid granite blocks like

those of the Pyramids, and containing an alabaster

shrine in which once stood a statue of the king.

In .M. Naville 's view the monarch himself was
not buried here; this was a sort of imitation
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tomb, made for the statue of his fea, and perhaps
commemorating his deification at tlie time of

his jubilee, the " Fcslival of the End," or heh-sci;

when, before he could be regarded as a god, the

king had to be temporarily regarded as dead, in

which case a funerary chamber might be built, and

End of ihe Xllh Dynasty Temple
showing descent to tomb-sanctua

even an elaborate tomb constructed, long before his

real death, when the real tomb would be built. The
real tomb of King Mentuhetep seems to have been
within the bounds of the temple. In the south-west
corner of the western hall was excavated a small

tomb containing a great alabaster sarcophagus which
probably once contained the body of King Mentu-
hetep. This may have been the real tomb, in an in-

—
. -^dii*'"""

Fig. 4.—The two Temples of Di

conspicuous spot. The imitation tomb descended
with a great open dromos in the sight of all men in

an open court between the Western Hall and the

Pyramid (.Fig. 3).

All this constitutes a considerable addition to our
knowledge of Egyptian architecture and archaeology,
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and the authorities of the Egypt Exploration Fund
are to be congratulated on having brought their

great work at Deir el-Bahari (Fig. 4) to a successful

conclusion.

Of other work in Egypt, the most successful seems
to have been tliat of the Oxford archaeologist, Mr.
Randall-Maciver, for the University of Pennsylvania.
Mr. Maciver has been excavating town-ruins of the

XVIIIth and XXVIth Dynasties near .Amada, in

Nubia, and in the XXVIth Dynasty town has found
remains of a peculiar art, very un-Egyptian in type,

and showing points of contact with that of Greece.
The painted pottery is especially remarkable. This
art would seem to be of native Nubian origin, in-

fluenced perhaps by Naukratis ; Naukratite wares
could easily be sent up the Nile into Nubia. We
await further details of this discovery with interest.

Excavations at Alexandria have resulted in the
discovery, near Poinpey's pillar, of some fine

sphinxes; one, headless, of the reign of Horemheb
(XVIIIth Dynasty), and two others, made of line

wliite limestone, of the Ptolemaic period (Fig. 5).

At Asyflt Mr. D. G. Hogarth has discovered and
excavated many new tombs of the Xlth and Xllth

D3-nasties, with the usual funeral furniture, of model
boats, granaries, and so forth, like those found by
Prof. Garstang a few years ago at Boni Hasan.

Prof. Garstang and Mr. Harold Jones have been
exploring cemeteries of tlie Xllth Dynasty and the

Roman period at ."^bydos with success.

Outside Egypt, the chief discovery of the past

year of interest to Egyptologists has been Prof.

Winckler's find at Boghaz Koi, the ancient Pterion,

on the Halys, of cuneiform tablets containing the

records of diplomatic intercourse between the kings
of the Khatte or Hittites, whose capital Pterion

was, and King Rameses II. of Egypt. We
already knew from the Egyptian records that

Khetasil of the Hittites and Rameses of Egypt made
an extradition treaty according to which criminals

of either country were to be given up by the other,

but now we have some of the correspondence between
the two courts, found on the Hittite side. In these

tablets the Egyptian king is spol-cen of as " Ratnas.cs

mai-Amana salep-ni-riya." This transcription of the

Egyptian name is interesting, as giving us an
approximate idea of how the Egyptians pronounced
the name which we conventionally write " Rameses
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meri-Amen setep-en-Ra. "' This find is a second dis-

covery of Tell el-Aniarna letters, and may prove
equally important

!

In connection with the relations between
Rameses II. and the Hittites, an interesting little

discovery may be chronicled. Last year Prof.

Breasted, copying the inscriptions of the temple of

Abu Simbel in Nubia, read through again the inscrip-

tion which records the marriage of Rameses with the
daughter of the Hittite king, contracted in order to

cement their alliance. In the course of reading he
came across a new word, which he identified as the
Egyptian expression for snow; this word reads selg,

which is evidently the Semitic Iclg, " snow " or
"ice," which we have adopted to express the sub-
stance talc. Rameses is speeding the Hittites on
their homeward way, and hopes that they will not
be troubled by snow in the Lebanon passes. Hot
Nubia was a curious place in which to find and first

identify the hieroglyphic word for " snow "
!

SCIENCE AND GOVERNMENT.
THEORETICALLY at least most observers admit

that the adoption of the scientific method in the
management of the affairs of State is a preliminary
necessity if national efiticiency is to be secured. The
.Secretary of State for War notably has urged again
and again that we cannot expect as a people to com-
pete successfully with other nations, whether in peace
or war, unless like them we learn to take advantage
of the assistance which science and men of science are
able to offer.

It is only in recent years that it has begun to be
understood in how many directions the methods of

science are applicable. No longer is it imagined that

the plan of inquiry which has proved so successful in

probing the mysteries of the material universe is

suitable only in the laboratory and observatory. The
adoption of similar lines of approach in the study of

history, language, economics, education, and other
subjects at one time thought to have nothing in com-
mon with science has resulted, indeed, in unprecedented
progress in all of them. So, too, in recent times in-

dustry and commerce have come under the same
influence with beneficial results. The spirit of scien-

tific research, in fact, is beginning to dominate most
forms of intellectual activity.

There is growing evidence, also, that politicians in

most countries are beginning to realise that statesman-
ship is no exception to this rule, but, like other skilled

labour, is most satisfactory when conducted on scientific

principles. But whether British statesmen appreciate

this truth to the same extent as those of other great
nations is a matter of grave doubt. Their education
generally has been of such a character as to leave

them with a colossal ignorance of science and
scientific methods ; and it is only by overcoming the

bias received at the public school and university that

most of them come to understand the modern outlook.
One of the results of the regard in which science is

held by legislators is to be found in the amount of

money they vote from the public funds for scientific

purposes, and it is consequently possible to institute

a comparison between the importance attached I0

scientific investigation by statesmen in the United
States on one hand, and in the United Kingdom
on the other.

" The Digest of .Appropriations for the Support of

the Government of the LTnited States for the Service
of the Fiscal Year ending June 30, 190S," recently
published in Washington, provides detailed inform-
ation as to the amounts voted by Congress to enable
American statesmen to secure the best scientific assist-

ance in the different Government departments. Simi-
larly, the various estimates—for the .'\rmy. Navy, Civil

Services, &c.—ordered to be printed by the House of

Commons, and procurable from Messrs. Wyman and
.Sons, Ltd., give full particulars as to the provision
made by the House of Commons, at the suggestion of

the Chancellor of the Exchequer, for similar help
during 1907-8 for the British Government.

In the following comparison no reference is made
to educational establishments for the technical train-

ing of soldiers and sailors or to the grants made to
colleges and universities. This subject has been ex-
haustively treated in these columns on more than one
occasion. The intention here is to compare the
amounts set aside in the two countries for scientific

investigation with a view to the application of the
results to matters of national importance. Some
amounts may have been overlooked, but it is believed
that every sum of importance, so far as the comparison
is concerned, has been included.
To begin with the United States, it will be best first

to state simply, under the headings as they occur in

the official volume from Washington, the amounts
voted for various purposes, and then to explain more
fully the specific purpose of the grant in cases where
it seems necessary.

Table I.—United States.
Under Smithsonian Institution.

International Exchanges
American Ethnology
Astrophysical Observatory
International Catalogue of Scientific

Literature ...

Building National Museum
Preservation of Collections

National Zoological Park ...

Navy Department.
Hydrographic Office... ... ... ... 27,900
Naval Observatory ... ... ... ... 12,540
Nautical Almanac ... ... ... ... 4,250

Surveying Public Lands.
Surveying Public Lands
Geological Survey
Surveying Forest Reserves...

Analysing and Testing Coals, &c.

Testing Structural Materials

Department of Agriculture.
Salaries, Library, Contingent Expenses.
Bureau of Animal Industry
Eradicating Cattle Ticks ...

Bureau of Plant Industry :

General Expenses...

Grain Investigations

Distribution of Valuable Seeds...

Cotton Boll-weevil Investigations

Forest Service :

General Expenses ...

Bureau of Chemistry
Bureau of Soils

Bureau of Entomology :

Entomological Investigations ...

Cotton Boll-weevil Investigations
Preventing Spread of Moths

Bureau of Biological Survey :

Biological Investigations...

Bureau of Statistics :

Collecting .Agricultural Statistics

Office of Experiment Stations :

Agricultural Experiments... ... ... 213,400
Nutrition Investigations ... ... ... 1,000
Irrigation Investigations ... ... ... 30,000

Weather Bureau ... ... ... ... 280,710

Department of Commerce and Labour.
Coast and Geodetic Survey ... ... 198,000
Bureau of Fisheries ... ... ... ... 134,000

£
6,400
8,000

2,600

1,000

250,000

38,000
22,000

87,000

83,000
20,000

50,000
20,000

206,900

189,400
30,000

117,000
8,000

47,600
22,000

351,400
130,000

34,000

22,800
8,000

30,000

44,580
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Most of the items included under the Smithsonian
Institution explain themselves, but it is worth while

to say that the grant to American ethnology is " for

continuing ethnological researches among the American
Indians and the natives of Hawaii." The grant of a
quarter of a million pounds sterling to the National
Museum is stated lo be for the completion of the con-
struction of the building.

.As regards the last two items under " Surveying
Public Lands," the first is explained to be for " the
analysing and testing of the coals, lignites, and other
mineral fuel substance belonging to the United States,

in order to determine their fuel value," and " for the
purpose of increasing the general efficiency or avail-

able supply of fuel resources in the United States."
The grant for testing structural materials is similarly
" for the investigation of structural materials belong-
ing to and for the use of the United States, such as
stone, clays, cement, and so forth."
The Bureau of Animal Industry was instituted

" to enable the Secretary of Agriculture more
effectually to suppress and prevent the spread of con-
tagious and infectious diseases of live stock, and for

other purposes." The duties of the Bureau of Plant
Industry cover every part of scientific agriculture so
far as plant life is concerned. In the same way, the
Forest Service includes every aspect of scientific and
economic forestry ; and each of the departments under
tlie heading agriculture deals in a like comprehensive
spirit with the branch of science with which it is

identified. The other items are sufficiently explained
by their titles.

Table II.

—

United Kingdom.
Board of Education.

Museums Purchase Grant (Science Grant £
in Aid) 1,800

Geological Museum ... ... ... ... 3,894
Geological Survey 18,072
Solar Physics ... ... ... ... ... 1,901

British Museum.
Natural History Museum ... ... ... 53,724

Scientific Investigation.

Royal Society ... ... ... ... ... 16,750
Meteorological Office... ... ... ... 15,500
Royal Geographical Society ... ... 500
Marine Biological Association 1,000
Royal Society of Edinburgh 600
Scottish Meteorological Society ... ... 100
Royal Irish Academy ... ... ... 2,000
Royal Zoological Society of Ireland ... 500
Edinburgh Observatory 1,600
International Geodetic Association ... 419
\orth Sea Fisheries Investigation ... 12,500
International Seismic Association... ... 210

Pnblic Education, Scotland.

Royal Scottish Museum, Edinburgh,
Science Side (estimate) 1,500

Temporary Commissions.
Sewage Disposal Commission, Scientific

Investigations ... ... ... ... 3,750
Tuberculosis Commission, Scientific In-

vestigations ... ... ... ... 7,673
Epizootic Abortion Committee, Scientific

Investigations ... ... ... ... 1,110
Mines Commission, Scientific Investiga-

tions 1,000
Army.

Inspection of Warlilje and Engineer Stores :

Seven Chemists ... ... ... ... 2,340
Ordnance Research Board :

Fourteen Chemists and one Chemical
Engineer 4,140

Navy, Scientific Services.
Royal Observatory, Greenwich 9,709
Observatory at the Cape of Good Hope... 8,218
Photographic Mapping of Heavens ... 1,580
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Hydrographic Department
Coast and other Surveys ...

Naval Museum, Greenwich
Compass Deparuiient
Nautical Almanac
Chronometers
Contributions to Scientific Institutions

;f 38.506
22,280

703
'897
4,369
2.393
625

Total 242,863

The second table will explain itself to most readers
of Nature, but one or two variations in the amounts
which have been introduced during the year deserve
a few words of comment. The Royal Society grant
is 4250/. less than in 190(5-7, and the reason is chiefly

that the grant in aid of new buildings and equipment
for the National Physical Laboratory was this year
reduced by 5000/. I'he grant-in-aid of salaries and
other e.xpenses of tlie laboratory was increased by
750/. The grants to the society for scientific in-

vestigations undertaken with the sanction of a com-
mittee appointed for the purpose and for scientific pub-
lications has undergone no change, and remains at

5000L
The grant towards the expenses of the Meteor-

ological Office shows an increase of 200/. ; that towards
the expenses of the Royal .Society of Edinburgh an
increase of 300/., or, in other words, the grant was
doubled this year; that to the Royal Irish Academy
an increase of 400/., the increase being intended to

provide for the cataloguing of Celtic MSS. now in

the custody of the Academy; that to the International
Geodetic Association an increase of 1 19/. to pay the
expenses of the British delegate in respect of his

attendance at the conference of the association held
in 1906. The contribution to the International Seismic
Association, however, shows a decrease of 40^.

As regards the grants enumerated under the head-
ing "Temporary Commissions," the detailed esti-

mates show that the amount received on behalf of the
Commission on Sewage Disposal shows an increase
for the year of 250/., and that the total sum of 3750/.
is expended in the remuneration and expenses of bac-
teriological and chemical experts and their assistants,

apparatus, and so on. The amount voted for the
Tuberculosis Commission represents a decrease of

675L on the amount of the grant for the previous
year, though why the " expenses of experimental
farm?, buildings, and laboratories, the remuneration
of scientific experts, &c. , should be less this year is

not made clear. The Committee on Epizootic Abor-
tion received an increased grant of 260/. this year
towards its work of inquiring, " by means of experi-

mental investigation and otherwise, into the pathology
and etiology of epizootic abortion," and this year's
grant of 11 10/. covers the expenses of the experi-

mental farm, buildings, and laboratory. The Mines
Commission, which was appointed on June 6, 1906,
receives its grant of 1000/. for experimental work.
To sum up, the State grant for the current year

towards scientific research in the United States
amounts approximately to two and three-quarter mil-
lions sterling, that in the Llnited Kingdom—allowing
generously for items which may have been missed in

examining the estimates—reaches a quarter of a mil-
lion sterling. The revenue of the United States for

1906 reached the total of 152,477,381/., and that of the
L'nited Kingdom 143,977,575'. In broad terms, there-
fore, it may be stated that with approximately the
same revenue the United States attaches eleven times
as much importance to scientific assistance as the
mother country of Newton, Darwin, Maxwell, Kelvin,
and a great host of other scientific pioneers. Who
shall say that there is to-day no need for missionary
enterprise on the part of the British man of science?

A. T. S.
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A'OT£S.

Successful trials were made with the British military

airship at Farnborough on Tuesday. The airship is

cylindrical in shape, its length being about loo feet and

diameter 30 feet. Four bands which encircle the cylinder

support a light framework under which the car of the

balloon is suspended. The motor driving the propellers

is fixed in the forepart of the car, and in the stern of the

framework there is a large si.x-sided rudder, which is con-

trolled by rudder lines from the car. Above the car are

six aeroplanes, three over the bow and three over the

stern. The trials on Tuesday demonstrated that the air-

ship could be controlled and steered in a very satisfactory

manner ; and the success attained shows that real advance

has been made in aeronautics during the past few years.

Official announcement is made that on and after

September 26, the colony of New Zealand and the terri-

tory belonging thereto will be called and known by the

title of the Dominion of New Zealand.

Science states that Prof. J. J. Stevenson, of New York
University, and Prof. W. M. Davis, of Harvard Uni-

versity, are among the Americans who will attend the

celebration of the centenary of the foundation of the

Geological Society of London at the end of this month.

It is stated in the Engineer of September 6 that the

deepest bore-hole put down for coal in Great Britain has

just been completed at Cameronbridge, Fifeshire. The
bore-hole attained a depth of 4534 feet before the mountain

limestone was reached, .^t the instigation of the Scottish

Geographical Society, steps are to be taken to ascertain

the earth temperature at the bottom of the bore.

A Reuter message to Winnipeg from Athabasca Land-

ing reports the loss near Fort Anxious of the Duchess of

Bedford, the vessel of the Anglo-American Polar Expedi-

tion under Captain Ejnar Mikkelsen. The expedition

sailed from Victoria on May 20, 1906, with the object of

exploring the unknown regions lying to the west of the

Parry Archipelago, and of discovering whether there was
land to the north of the Beaufort Sea. Though the vessel

is lost, a message received on September 7 from Mr. V.

Stefansson, the ethnologist of the expedition, reports
" Expedition all safe." The telegram was sent to the

U.S. National Geographic Society from Eagle City,

Alaska, on the Upper Yukon River.

A COMMITTEE to inquire into and report upon certain

matters relating to the improvement of forestry in Ireland

has been appointed by the Vice-President of the Depart-

ment of Agriculture and Technical Instruction. The com-
mittee consists of the following members :—Mr. T. P. Gill

(chairman). Lord Castletown, Mr. W. Redmond, M.P.,
Rev. D. Kelly, Lord Bishop of Ross; Mr. H. de Fellen-

burg Montgomery, Mr. W. F. Bailey, Mr. W. R. Fisher,

and Prof. J. R. Campbell. The terms of reference are to

inquire into and report upon the following matters relating

to the improvement of forestry in Ireland, viz. :—(i) the

present provision for State aid to forestry in Ireland

;

(2) the means whereby in connection with the operation

of the Land Purchase Acts existing woods may be pre-

served, and land suitable for forestry acquired for public

purposes ; and (3) the financial and other provisions neces-

sary for a comprehensive scheme of afforestation in

Ireland.

The Rome correspondent of the Times states that the

palace which is being erected for the International .\gri-
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cultural Institute in the gardens of the Villa Borghese is

rapidly approaching completion, and before the end of

September will be roofed in. Invitations for the meeting

of the permanent committee and for the inauguration of

the institute will probably be issued in the course of

November next, and with the first meeting of the com-

mittee in the spring of next year the institute will enter

upon its career of activity. The Italian Royal Commission

has appointed Prof. M. Pantaleoni to superintend an

inquiry for the purpose of ascertaining exactly the extent

of the information which the different countries that have

adhered to the convention are in a position to supply with

regard to their agricultural production. Prof. Bodio, of

the General Bureau of Statistics, has been entrusted with

a mission to Germany and Austria to study on the spot

the systems pursued by those countries for the collectfon

of agricultural reports.

The latest example of the close connection between

science and industry in Germany is afforded by the found-

ation of an institute for milling research in the Seestrasse,

Berlin, adjoining the two already well-known institutes

for research in the sugar and fermentation industries.

The new -institute was formally opened on July 30 ; it

consists of a main building containing the administrative

offices and laboratories, together with an experimental

granary, a wheat and rye mill, and a bakery. The
granary has a storage capacity of more than one million

kilos., and the dimensions of the elevators, conveyors, and

other apparatus and machinery are such that 17,500 kilos,

of grain per hour can be dealt with. The mill is elec-

trically driven throughout, and fitted with the most modern
machinery ; it contains two complete separate plants, each

capable of milling two tons of grain every ten hours.

The bakery is similarly fitted with the latest improvements
of bakehouse machinery, and contains a laboratory. The
institute was built out of a grant of nearly 30,000!. from
the Minister of Agriculture, who also gives a yearly

subsidy ; it is carried on and maintained jointly by the

Prussian Chamber of Agriculture, the German Millers'

Union, and the Central Bakery Union of Berlin. The
objects of this research institute as set forth in the con-

tract with the Minister of Agriculture are of interest. It

is proposed to carry out practical research and scientific

investigation on grain during storing, milling, working

up and baking ; to experiment with the baking of home
and imported grain ; to conduct research work for the

Government, and to carry out official and private analyses

of grain, fiour, fodder stuffs, &c., thereby supplementing

the income. Everything has been done to ensure a proper

and complete investigation of the many problems which

the milling and baking industries present. It is of interest

to contrast this new sign of German thoroughness with

the state of things in this country, where it is left to

private enterprise to initiate research. Thanks, however,

to the work of the Home-grown Wheat Committee of the

National Association of British and Irish millers, in co-

operation with the Rothamsted Experimental Station and

the Agricultural Department of the University at Cam-
bridge, much valuable work on problems connected with

wheat and flour has been and is being carried out in this

country.

We have received the report of the meeting of inspectors

of apiaries (U.S. Department of Agriculture, Bureau of

Entomology, Bulletin No. 70). It contains much inform-

ation respecting the diseases of bees ; in particular, the

.American and European foul broods are discussed as
regards aetiology and prevention.
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From the Economic Proceedings of the Royal Dublin

Society (vol. i., part ii., August) has been reprinted, as in

previous years, a very valuable report on some of the

injurious insects and other animals observed last year in

Ireland, and reported on by Prof. Carpenter. The report

consists of only thirty-one pages, and yet is full of new,

interesting, and important matter, and such that one can

thoroughly rely upon. Amongst the thirty pests reported

on, the most interesting is the cabbage stem-borer

(Psylliodes chrysoccphala, Linn.), of which an excellent

account of the larva is given, of scientific as well as

practical value. Another new pest is dealt with, the long-

horned barley-fly (Elachyptera cornuta. Fallen) attacking

barley in Ireland. A willow beetle {Phyllodccta vtilga-

lissinia, Linn.), as yet unrecorded as a pest in England,

where its place is taken by P. vitellinac, is also dealt

with, owing to the harm caused by it 'in Lurgan.

Amongst the parasites of domesticated animals, notes are

given on the sheep louse (Trichodcclcs sphaerocephahis),

known also as the red louse. Prof. Carpenter wisely re-

commends dipping twice at an interval of ten days to

clear the sheep of these pests. We hope he will insist

on this necessary treatment also in sheep scab, for just as

in red lice so in the sheep Acarus, eggs hatch out some

days after dipping, not having been affected by it, and

thus the disease is carried on, and dipping " orders " lose

much of their value. .Amongst other pests mentioned we

note the lackey moth in the south of Ireland, small ermine

moths in Waterford County, mussel scale attack, the

turnip moth (Agrotis scgetuin) feeding on mangolds in

Queen's County, the beet carrion beetle in County Wick-

low, and the pine bark beetle in County Dublin. There

are eleven figures in the text, three being original, and

six plates, two excellent ones giving details of the larval

Psylliodes chrysoccphala and damage caused by it. A
plate (xli.) showing the life-history of the lackey moth is

given, photographed from a museum preparation ; this does

not seem to us to give a natural representation of the

larva; feeding, &c.

Acting on the instructions of M. Maspero, Directeur

g^n^ral du Service des Antiquit^s, Prof. Elliot Smith re-

moved the wrappings from the mummy of M^nephtah

—

the Pharaoh engulfed in the Red Sea while in hot pursuit

of the Egyptians. From the writing on the shroud, the

process of embalming, the resemblance to Rameses II.

(M^nephtah's father) and to Seti the Great (lis grand-

father), there is every reason to believe that M. Maspero

is right in the identification of this as the mummy of

M^nephtah. From a very thorough examination of the

mummy, Prof. Smith infers that M^nephtab at the time

of his death was " a somewhat corpulent old man of

rather more than medium height (1714 m.), almost com-

pletely bald, with only a narrow fringe of white hairs,"

with calcareous patches in the walls of his arteries,

calcified costal cartilages, and with few remaining teeth.

The mummy had suffered much at the hands of plunderers,

while there is also evidence that the embalmers had taken

liberties with the Pharaoh of the Exodus. Prof. Smith's

report appears in the Aniialcs des Aiitiquites de I'Egypte,

1907.

The first Bulletin for the current year of the Socl^t^

d'Anthropologie de Paris contains the annual address of

the president, M. Zaborowsky, which is mainly devoted

to a review of the work in recent years, and to an appeal

for the recognition of anthropology as an exact science

by " the official hierarchy " of the .^cad^mie des Sciences.
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The most important contribution is that of M. E. T.

Hamy, on representations of the human figure in the

monuments of ancient Egypt, supplementary to other

studies by the author on the same subject. He discusses

the influence of the system of hierographs on the attitudes

of the figures, which usually face the right, and he reviews

the characteristics of the persons depicted by comparison

with existing races. Incidentally, he criticises the classifi-

cation adopted by Prof. Flinders Pctrie in his communica-

tion on the same subject published in vol. xxxi. of the

Journal of the Royal Anthropological Institute. The
conmiittee appointed to allot the Broca prizes has con-

ferred the first on .M. A. M. Lapique, for his researches

on Negro races, and awarded medals and honourable men-

tion to M. A. M. Choquet, for his contribution on teeth

with reference to sex and race, and to M. A. M. Fischer,

for his investigation of the variations of the radius and

ulna.

The Linnean bicentenary was celebrated in Washington,

U.S.A., by a joint meeting of scientific societies, at which

Mr. E. S. Greene delivered a Linnean memorial address.

In the address, published in the Proceedings of the

Washington Academy of Sciences, vol. ix., the author

presents a description of Linnseus's chequered career and

his associations with contemporaneous European botanists

and physicians.

As a method of stocking forest land in dry districts of

the Deccan, Mr. L. S. Osmaston recommends a combined

system of agriculture and tree planting, which he describes

in the June number of the Indian Forester. The land is

let out to cultivators for two years ; after the preliminary

clearing, the lessee is allowed to plant the whole area

with his crops during the first year, but in the following

year is required to sow a proportion of seed for trees. In

the case of the experiments quoted, the trees planted were

Mclia azadirachta, Hardwic'kia binata, Albizzia Lelbek,

and Tamarindus indica ; the crops cultivated were

sesamum, cotton, and Indian hemp. An interesting ex-

periment of planting live teak stakes is recorded by Mr.

T. R. Singh. Shoots from the buds developed favourably

for two or three months, but subsequently died, as the

stakes became rotten before roots were developed.

Dr. J. C. WiLus takes the opportunity afforded by the

completion of ten years' service as director of the Royal

Botanic Gardens in Ceylon to review the work of that

period in his annual report for 1906. In 1897 he dis-

covered the " wound response " of Para rubber trees,

that the first tapping leads to an increased yield of latex,

and Mr. J. Parkin introduced the system of preparing

rubber in biscuit form. Impetus was given to camphor

cultivation by Mr. K. Bamber's work on the distillation

of camphor. Green manuring and treatment of cacao

canker have been profitable subjects of investigation at

the experiment station. Cotton cultivation has been tried

with some measure of success in the north of the island

since 1903. The advances made in these subjects and in

the exploitation of numerous minor products, the prepar-

ation of practical leartcts, and a considerable amount of

scientific research furnish a remarkable record of material

progress.

The methods and objects of keeping land in good ti

are explained in Irish Gardening (August), to which

A. D. Hall contributes a practical article, and Prof. J

Wilson also writes on the same subject. The editorial

article refers to the passing of the Destructive Insects

and Pests Act, and the speedy issue of an order applyinj

tildA

I
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to the counties of Gloucestershire and Worcestershire

compelling growers to take measures against the goose-

berry mildew disease.

In the Agricultural News (July 27) particulars are given

regarding the efforts that are being made to establish an

industry in Sea Island cotton in Tobago ; with this object

in view seed has been distributed, and a ginnery is in

course of erection at Scarborough. In connection with

the disinfection of cotton seed with corrosive sublimate

in wooden vessels, experiments have shown that the

mercury salt is absorbed, so that it is recommended to

give the vessels a preliminary soaking before disinfecting

the seed with a fresh solution. A note on the exhibition

of limes from Dominica records the award of a gold medal

at a recent show of the Royal Horticultural Society.

The Engineering Standards Committee has issued the

British standard specification for steel castings for marine

purposes (No. 30, price 25. 6A net). The present specifi-

cations of the .Vdmiralty, the Board of Trade, and the

three leading registry societies were carefully compared,

and from these the specification has been prepared.

A SPECIAL number of the Far Eastern Review (vol. iv.,

No. i) has been published devoted to the mining indus-

tries of the Philippine Islands. The important part played

by the mineral industry in the American development of

the Philippines is clearly shown. In at least one district

gold has been taken out in payable quantities, and the

development of the coal deposits is making satisfactory

progress.

A LENGTHY paper on the origin of the gold in the

Witwatersrand banket, by Prof. J. W. Gregory, is pub-
lished in the Bulletin of the Institution of Mining and
Metallurgy (No. 35). He considers that the theory in best

agreement with the facts appears to be that which re-

gards the banket as a marine placer in which gold and
black sand (magnetite with some titaniferous iron) were
laid down in a series of shore deposits. The gold was
in minute particles, and it was concentrated by the wash
to and fro of the tide, sweeping away the light sand and
silt, while the gold collected in the sheltered places
between the larger pebbles. The black sand deposited
with the gold has been converted into pyrites, and at the
same time the gold was dissolved and re-deposited in situ.

The absence of conclusive evidence of any considerable
impoverishment in depth is an argument in favour of the
alluvial origin of the gold, and is favourable to the further
extension of the banket in depth.

The facilities provided by liquid air are leading to a
rapid extension of our knowledge of the properties of
substances at low temperatures. Mr. H. G. Dorsey, of
Cornell University, is at present engaged in investigating
the coefficients of expansion of solids, and gives in the
August number of the Physical Review an account of the
results obtained for quartz glass, ordinary glass, and
several pure metals and alloys. For quartz glass the
coefficient is negative below and positive above 190°
absolute, remaining very small throughout, while for all

the other substances tested it is positive, and increases
with rise of temperature. In the case of gold, the curve
connecting temperature and coefficient is undulating. The
method used by Mr. Dorsey is a modification of Fizeau's,
the interference taking place between rays reflected at
the top surface of a sheet of black glass, on which a
hollow cylinder of the material to be tested stands, and
those reflected from the under surface of a sheet of clear
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glass supported on the cylinder. Temperature corrections

are obviated by placing the apparatus in an exhausted

chamber.

The merits of aluminium conductors are likely to be

freely discussed, owing to the fact that insulated

aluminium cables have recently been placed on the market

by one of the well-known cable companies. Bare

aluminium conductors have been used already in this coun-

try and largely used in America, but insulated aluminium

cables have up to the present been practically unknown.

The difficulty of making sound joints has been the trouble

which has prevented a larger use of aluminium for com-

mercial purposes, but this difficulty, it is stated, has been

overcome, and both mechanical and " sweated " joints

can be made as desired, and the makers claim that the

electrical and mechanical properties of the joints are

superior to those of the wire itself. Owing to the con-

ductivity of aluminium being only 60 per cent, that of

copper, the diameter of the cable carrying the same

current is, of course, greater. How this will affect the

cost when insulated aluminium conductors are employed

still remains to be seen, as no figures are given as yet

as to the price as compared with insulated copper cables.

A 50 per cent, saving in weight is claimed over copper

conductors of the same capacity, with an increase in

diameter of 28 per cent. The insulation used is vulcanised

bitumen, as being lighter than paper, for the same degree

of insulation. Doubtless practical experiments in the use

of these cables will now be made, since the jointing difficul-

ties have been overcome, and the commercial utility of

insulated aluminium cables will be tested.

The Electrician for August 30 contains a note on a new

system of wireless telephony described by the inventor.

Prof. Majorana, at a recent meeting of the Associazione

Elettrotecnia Italiana, which is based on the use of a

spark gap. For generating the spark a special rotating

arrangement is used, and it is claimed that 10,000 single

sparks per second can be obtained. These conditions

entailed a special microphone, and the Majorana hydraulic

microphone, which depends on the capillary action of fluid

jets, answers this purpose. With this microphone Prof.

Majorana has obtained telephonic currents of very great

clearness and strength. The microphone consists of the

usual mouthpiece and of a membrane fixed to a glass tube

which moves freely under the oscillations of the mem-
brane, and through which slightly acidulated \vater flows.

A special opening in the tube allows the liquid to pass

out and strike the upper surface of two cylindrical pieces

of platinum which are insulated from each other. This

is called the "collector." On striking the middle of the

" collector " the fluid spreads over the surface, making

contact permanently between the two halves. If a battery

is connected in circuit with a telephone and the

"collector," so long as the membrane is not disturbed

by sound waves, a constant current will flow. As soon,

however, as the membrane vibrates the aperture oscillates

and varies the flow of drops, so that the thickness of the

fluid on the collector is always altering. Prof. Majorana

conducted his experiments with a spark gap, and got

some satisfactory results, but at the same time he found

that by using the Poulsen arc in nitrogen certain

advantages accrued.

The report of the Meteorological Committee for the

year ended March 31, 1907, recently presented to Parlia-

ment, records great activity in all branches of the useful

work of the office, and is more than usually interesting

from various points of view. Both the daily and w'eekly
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sveather reports have been improved ; the maps of the

former now include in situ observations from Iceland and

Ihe Azores, and the statistical portion contains observ-

ations by w/ireless telegraphy from commanders of His

Majesty's ships. The Icelandic reports are of the greatest

value for weather prediction, and the successful inaugura-

tion of the service is due in a great measure to the

exertions of the Danish Government and the Copenhagen

Meteorological Office. The most important change in the

weekly report is the inclusion of a table in which the

week's warmth, rainfall, &c., for districts are characterised

verbally ; to obtain this result the weekly values of the

various elements for the years 1881-1905 have been re-

examined from the point of view of their frequency

distribution. The committee notices with satisfaction that

the weather forecasts for the year show a considerable

Increase of accuracy ; the percentage of complete and

partial success for the whole of the British Isles of the

'forecasts published in the morning newspapers was ninety-

one, or 3 per cent, higher than in any year since they

were first issued in 1879. The operations of the marine

branch are carried on with great vigour ; we have before

us the monthly pilot charts of the North Atlantic and of

the Indian Oceans for September, 1907, both issued about

the middle of August. These charts afford an amazing

amount of useful information brought down to the latest

time, and although they represent but a small part of the

work of that department, their publication monthly at a

regular date is of itself a very onerous piece of work.

The committee, recognising the importance of observations

made in British colonies and dependencies, fully supports

a proposal, emanating, we believe, from correspondence

between Dr. Shaw and Mr. R. F. Stupart, of Canada, for

holding a meeting of colonial meteorologists at Ottawa in

1908, with the view of promoting mutual cooperation in

dealing with meteorological questions generally.

The third volume (pp. x-l-528), which deals with

linguistics, of the Reports of the Cambridge Anthropo-

logical Expedition to Torres Straits has now been pub-

lished by the Cambridge University Press. The volume

is by Mr. Sidney H. Ray, and consists of four parts, deal-

ing respectively with the languages of Torres Straits, the

languages of Cape York Peninsula, North Queensland,

the languages of British New Guinea, and the linguistic

position of the languages of Torres Straits, Australia,

and British New Guinea. These reports will occupy six

volumes, of which the fifth—the first to be completed

—

dealing with sociology, magic, and religion of the western

islands, was noticed in N.iture of June 23, 1904 (vol. Ixx.,

p. 179). The following general linguistic summary gives

the results of Mr. Ray's work on the material collected

by himself and Dr. A. C. Haddon with the assistance of

numerous other workers :—(i) The western language of

Torres Straits is Australian. (2) The eastern language of

the Straits is morphologically related to the Papuan of

New Guinea. (3) There is no genealogical connection

between the two languages of the Straits. (4) There is no

irvidence of an African, Andaman, Papuan, or Malay con-

nection with the Australian languages. There are reasons

for regarding the Australian as in a similar morphological

stage to the Dravidian, but there is no genealogical

relationship proved. (5) The Papuan languages are dis-

tinct from the Melanesian. They are in some respects

similar to the Australian, but their exact positions are not

yet proved. (6) Languages of the Papuan type are found
in German New Guinea. There is no direct evidence of

their existence in Netherlands New Guinea. (7) There is

insufficient evidence to connect the Papuan with the
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Andaman or Halmaheran languages. (8) In the northern

Melanesian Islands a few languages are found which have

Papuan characteristics. (9) Differences of grammar and

vocabulary which appear in other island languages appear

to be remains of an archaic Melanesian speech. There is

no grammatical evidence to connect them with the Papuan,

but they show the Papuan diversity of vacabulary.

(10) The Melanesian languages of New Guinea and those

of the islands are closely (genealogically) related in

grammar and vocabulary. (11) The Melanesian languages

of New Guinea and the islands stand in the same position

with regard to the Polynesian. Both the former represent

an older and fuller form of speech of which the Poly-

nesian is a later and more simplified descendant.

With reference to a note in Nature of August 29

(p. 449), Prof. B. Brauner asks us to say that the pen-

ultimate sentence should read :
—" The atomic weight of

nitrogen cannot be higher than 1401 (not 14.10) and

lower than 14008 (not 1408), and so the atomic weight

of silver must lie between Ag= 107880 and 107-883."

From the author, Mr. Angel Gallardo, we have received

a copy of a paper from the Revista de la Universidad de

Buenos Aires devoted to a discussion of the methods of

zoological teaching in that University.

We have received a copy of vol. v., parts xvii. and

xviii., of Prof. G. O. Sars's " Account of the Crustacea

of Norway," dealing with a section of the copepod family

Canthocamptidse.

The July number of the Trinidad Bulletin contains

several notes on cacao, in which varieties, diseases, and

pruning are discussed. On the subject of varieties, Mr.

J. H. Hart affirms that clear distinctions exist between

Venezuelan and Trinidad Criollo, both in the matter of

shape and toughness of skin, and refers to the incon-

stancy of colour inheritance in cacao pods. With regard

to the raising of new seedling varieties of sugar canes, the

opinion is expressed that it is more advantageous and

quite suitable to make a first selection according to the

results of cultivation, and subsequently to test the canes

so selected for sugar content, thereby saving extensive

chemical investigations.

We have received from Messrs. R. and J. Beck their

illustrated catalogue of microscopical apparatus. It should

be useful to microscopists, as hints are given on tVie use

of the apparatus figured.

Students of the mollusca will be interested in the

description, by Dr. W. Gadzikiewicz, of the biological

station at Sevastopol, in Biologisches Centralblatt of

August I, of a new species of doris (Staurodoris bobretzkii)

from Sevastopol Bay.

The ovaries of Hemiptera (by Mr. A. Kohler), the

nervous and excretory systems of various fresh-water

planarians (by Mr. H. Micoletzky), and the tracheal

muscles of ephemerids (by Mr. E. Durken), constitute the

contents of vol. Ixxxvii., part iii., of Zeitsohrijt fiir wissen-

schaftliche Zoologie.

In vol. Ixiii., part ii., of Verhandlnngen des natur-

historischen Vereins der preussischen Rheinlande und
Westfalens, Dr. O. le Roi completes his synopsis of the

birds of the Rhine province.

Among others, the Bio-Chemical Journal for August

(ii.. No. 9) contains a paper by Dr. MacLean on safranin

as a test for carbohydrates. It is concluded that this is

one of the most suitable reagents for determining the

presence of traces of carbohydrates in liquids.

i
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OVR ASTRONOMICAL COLUMN.
September Meteors.—September has long been known

for the abundance of fireballs which it supplies, and
apparently the present month will justify this reputation.

On September 3 a large meteor was observed from Red-
ruth and Falmouth, in Cornwall, falling among the stars

in the south-east region of Pegasus. On September 7 two
fireballs were seen from near Bishop's Stortford. The
first of these was observed at 8h. 56m. descending almost
vertically a little to the right of the planet Saturn. The
other made its appearance at iih. 22m., but details are
wanting.

Daniel's Comet, 19071^.—Numerous reports of observ-
ations and photographs of DaniePs comet are now coming
to hand, and show this object to be one of unusual
interest.

The Comptes rcndiis for August 26 (No. q) contains a
preliminary description of spectrograms obtained by MM.
Deslandres and Bernard. The chief bands shown are
those typical of the hydrocarbons and of cyanogen, but
there are other, fainter bands which are unfamiliar. An
as yet inexplicable difference is noted between the spec-
trum of the comet's head and that of its tail. A multiple
tail 6° in length was shown on a photograph obtained
by Mr. Plaskett at the Dominion Observatory, Ottawa,
on July 20.

As reported in the Observatory for September (p. 364,
No. 387), Mr. Melotte photographed the comet with the
Greenwich 30-inch reflector on August 10, ii, 12, and 13,
and the photographs show a tail some 100' long with
fifteen to twenty streamers. On a small-scale photograph
secured with the Dailmeyer R.R. lens on August 13, the
tail can be traced for about 7° from the head, its general
direction being west. The streamers curve to the south
and spread out in a fan-like form.

In No. 4198 of the Astrononiische Nachrichten, Herr
H. H. Kritzinger points out that the earth will, on
.September 12, pass through the straggling portions, if

there be any so far behind the main body of the comet,
and that any meteors occasioned by the collision will have
as their apparent radiant a = 23h. 8m., 5= +3°.

Comet 1881 V.— .'\ note by Mr. Denning, published in

No. 387 (p. 363, September) of the Observatory, recalls

the fact that the return of the periodical comet discovered
by him on October 4, iSSx, is due this year.

-According to Dr. Matthiessen's elements, the period is

S-68 years, and it therefore returned in iSgo and 1899, but
its position rendered it invisible. This year its position
indicates the same favourable conditions as obtained in

1881, when it was calculated to have been visible to the
naked eye in August, before its discovery. The comet is

of interest from the fact that at one point in its orbit it

approaches to within 3^ million miles of the earth. The
following is from a search-ephemeris calculated by Dr.
Smart on the assumption that perihelion passage will take
place on October 6 next :

—

Ephcmcris i2h. (G.M.T.)
1907 R.A. Dec. log A BriEht-

Sept
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the most recent developments of economic geography were
the subject of the communication by Prof. Max Eckert,

the author of one of the best treatises on that subject

which has appeared in Germany. Prof. Eckert pointed

out that the geography of mankind, understood as the

study of the relations of man to his environment, had
really only come into existence within the last few
decades. While supplying the one adequate bond of union
between the natural and moral sciences, it bases all its

considerations on the physical conditions of the earth, and
evolves general laws regarding the influence of the soil

on man and of man on the soil. Commercial or economic
geography, which was more specially considered in the

latter part of the paper, was defined as a study in which
the earth is viewed as the theatre of human production
and commerce, one of its most important tasks being
the determination of the factors which govern the occur-
rence of industrial products, though the methods and
apparatus of trafllc fall also within its purview.
A third paper on the economic side supplied an example

of the application of such general principles to a special

problem. It was by Mr. J. McFarlane, of Manchester,
who set himself the task of determining the limits of

the area served by the Port of Manchester, and the

character of the trade so carried on. The inquiry had
involved much laborious research, the necessary data being
obtainable, if at all, only through correspondence with a
large number of individuals or bodies engaged in such
trade. The material collected, while not permitting a
complete answer to the question, was enough to give
some indication of the influence exercised by the ship canal

as a factor in the commercial relations of the region behind
Manchester—an influence which the reader considered
likely to increase with time.

One of the afternoon lectures, that by Mr. Mark Sykes,
also dealt with the human side of the subject. The
attendance was, unfortunately, somewhat small, owing to

the counter-attraction of a social gathering, but those who
were present listened to a most graphic account of the

Kurdish tribes of Asiatic Turkey, among whom Mr. Sykes
has travelled very extensively, and whose intricate sub-

divisions and varying characters he has studied with great

care. The number of the separate tribes is astonishingly

great, and they differ, not only in religion and language,
f)ut in physique, character, and mode of life. The
lecturer traced the regional distribution of the principal

main groups, and brought home to the audience the

physical characteristics of the people bv a striking series

of photographs. One other short lecture, by Mr. J. D.
Rogers, should be mentioned here. It was entitled
" Explorers and Colonists," and traced in an instructive

way the various motives which have led men to explore
—exploration for exploration's sake being, as the lecturer

pointed out, a thing of quite modern growth, unless we
go back to the first beginnings of travel, and place men
like Ulysses in the category of explorers pure and simple.

Mr. Rogers spoke of the influence exercised by the
imagination in sending the early explorers into remote
corners of the world, and traced the connection which in

later times grew up between exploration and colonisation.

The mathematical side of geography, which had received
attention, outside Section E. both in the address of Sir
David Gill and in that of the president of Section A on
the figure of the earth, was represented within the section
by two papers, both dealing with survey work in Africa.
Major Close, R.E., gave a lucid outline of the present
state of the official surveys in the several British
possessions, showing what a large amount of excellent
work is being carried out, often under great difficulties.

Captain Behrens, R.E., spoke more especially of the
methods of survey adopted, illustrating his subject by
instances from special surveys, particularly that of the
southern frontier of Uganda, in which he had himself
taken part. He also showed upon the screen a number
of views in the Ruwenzori range, taken during the expedi-
tion of the Duke of the Abruzzi.
Three papers only were concerned with physical geo-

graphy pure and simple, which it is the modern tendency
to leave more and more to the geologist, so far as studied
independently of its bearing on man's activities. Prof.
J. VV. Spencer, who for many years has devoted his atten-
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tion to the recession of Niagara, put before the meeting
the results of his latest survey, carried out some two
years ago on behalf of the Geological Survey of Canada.
Ihis has permitted conclusions as to the rate of recession
since the date of earlier surveys, and Pr»f. Spencer finds

that this rate is more variable than has been supposed,
much depending on the shape of the crest at the time
and the varying manner in which the rock is worn
away. He has endeavoured to trace the state of affairs

In the days of the early visitors to the falls, such as
Hennepin, and has found what he considers must have
been an old channel of the river in their time. He also
spoke of the results of his soundings of the river below
the falls. The physical geography of the Etbai desert
of Egypt was spoken of by Mr. H. T. Ferrar, of the
Geological Survey of that country, who exhibited a large-
scale map specially drawn to bring out the physical
characters of the country. He discussed various morpho-
logical features in regard to their mode of origin, and
explained the meanings and mode of use of a number of
.Arabic geographical terms. Lastly, Mr. M. Allorge de-
scribed the recently discovered cave of .'\toyac, in Mexico,
paying special attention to the relation borne by the
passages and chambers to the structural planes of the
limestone formation in which the cave occurs.
An afternoon lecture by Dr. Vaughan Cornish, on the

Jamaica earthquake and its effects as witnessed by him-
self and Mrs. Cornish, dealt with a physical phenomenon,
though much of its interest lay In the vivid way in which
the effects of such a catastrophe on the life of the people
were pourtrayed. \ thrilling account was given of the

personal experiences and sensations of the lecturer and
his wife during the earthquake, and the effects on the

buildings of Kingston were well illustrated by photographs.
Dr. Cornish investigated the place of origin of the earth-

quake, the character of the shock, and the effects on
buildings of different kinds, and he briefly described the

methods by which these researches were carried out.

An interesting paper by Mr. R. B. Woosnam described

briefly the recent British Museum expedition to Ruwen-
zori, giving a general account of the features of the

range, and especially of the life-zones upon it. The
differences between the east and west sides, due to the

greater humidity of the latter, were explained, and the

question of the modifications or variations of type with
change of altitude was briefly touched upon. Nothing
very remarkable in the way of special adaptation to the

wet and cold of the mountain slopes was noticed, and It

was pointed out that the bird most commonly met with
In the wettest and coldest zone is a sun-bird of brilliant

colour. On the other hand, a species of sun-bird which
occurs below 7000 feet is represented above 10,000 feet

by another twice the size, though otherwise an exact
facsimile ; and a similar case occurs among the plants.

Two papers presented detailed studies of special regions

from the all-round point of view. Mr. O. J. R. Howarth
described the district of Jasderen, In southern Norway,
which he showed to possess special characteristics

separating it entirely from the typical scenery of that

country. The hills rise In partially isolated groups, the

whole forming a practically unbroken tract of naked rock,

which reveals, to an extent dominating every other

feature, the work of the glacier which once covered it.

The coast presents exceptionally clear evidences of the

upward movement of the land, in the form of old fjords

and islands, as well as an old beach, dating from a period

of subsidence following that of glaclatlon, in which last

the land stood even higher than at present. The paper
Indicated briefly some ways in which the distribution of

the population had been influenced by the diverse physical

characters. The other paper, by Mr. A. W. Andrews,
described the Land's End peninsula, an isol.nted area of

old rock separated from the rest of Cornwall by a neck
of low land, and thus presenting characteristic features

of its own. This granite plateau forms in its higher parts

a bare and wind-swept moorland, with undulating hills

rising above It. The coast Is, as a rule, lofty, with
striking granite and greenstone cliffs, and is almost
harbourless. The whole area is but little Inhabited, though
mining was once more actively prosecuted, and there are

some signs of a resumption of activity In this direction.
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Mr. Andrews showed a number of views illustrating the

structure and other features of the district and its coast-

line.

On one afternoon the section joined with Sections C
and K to listen to an illustrated lecture by Prof. Conwentz

on the need of preserving what may be called " natural

monuments" (typical scenery, flora and fauna, &c.), and

the measures adopted or to be recommended to this end.

Another lecture, by Mrs. Leonidas Hubbard, presented a

graphic account of a journey in Labrador, during which

the lecturer completed the work begun by her late

husband in the survey of two previously unexplored rivers,

the navigation of which is rendered difficult and

dangerous by the many falls and rapids. Lastly, a short

extempore account of the general and economic characters

of British New Guinea was given by Dr. W. M. Strong,

a Government official who had just arrived in England

on furlough.

Reports were presented by the committees for investi-

gations in the Indian Ocean (Mr. J. S. Gardiner) ; for the

study of the relations between rainfall and river dis-

charge (Prof. McCallum and Dr. Herbertson) ; and for

that of oscillations of land-level in the Mediterranean (Mr.

R. T. Giinther) ; and grants were obtained for the further

prosecution of the work of the two first.

EDUCATIONAT THE BRITISHASSOCIATION.

"yWO joint conferences were held, the first with

Section H, on Anthropometrics in Schools. The
report of a committee of Section H on anthropometric

investigation in the British Isles was presented by Mr.

J. Gray (secretary). The anatomical subcommittee re-

ported on methods of taking chest measurements, on hair

colours, and on iris colours. A series of schedules of

proposed anthropometric measurements for the use of

schools has been drawn up, suggestive as to what could

be done with limited opportunities. A psychological sub-

committee has drawn up a list of thirty-four mental

characters, on which they suggest observations on a scale

indicating average or more or less marked over or under

development of each character. The educational sub-

committee (Mr. E. N. Fallaize, convener) states some ot

the aims of anthropometric observations in schools as the

determination of averages and standard deviations, the

correlation of physical and mental growth, the detection

of the unfit, and the testing of the efficiency of different

systems of education. -Vlr. J. Gray recommended that

measurements and observations in all schools should be

made in accordance with the scheme of the .Anthropometric

Committee of the British .Association, that the data

obtained should be entered on the card schedules, and each

subject's dossier kept in an envelope as recommended by

the committee. Dr. F. C. Shrubsall showed some lantern-

slides of the results already obtained by anthropometric

methods, including a comparison of the relative statures

of Jewish and British children, the Jews leading at first,

but both alike at age twenty-two ; the heights of the

professional, commercial, and artisan classes, the pro-

fessional always leadinc : the percentage distribution of

stature in Scotland, Liguria, and Sardinia, showing the

Scottish stature as taller than the Sardinian ; a map
showing the average statures in different counties of the

British Isles; the range of variation at different ages in

schoolboys, showing that the tallest aged five was taller

than the smallest aged ten. This demonstration was most
impressive, indicating both the importance of the results

already obtained and the risks of generalising from
imperfect statistics or with inadequate knowledge.
The discussion thus begun was adjourned and con-

tinued throughout the afternoon. Sir Victor Horsley

read a resolution already accepted in the committee of

Section L :
—" Resolved that, in view of the national

importance of obtaining data on the question of physical

deterioration, this association urges upon the Government
the pressing necessitv of instituting, in connection with

the medical inspection of school children, a system of

periodic measurement which will provide definite inforrn-

ation on their phvsical condition and development." This

resolution was afterwards adopted by the general com-
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mittee of the association, and, pending further consider-

ation by the coulicil in November, it was agreed that it

should be communicated to persons interested without

delay.

Prof. M. E. Sadler hoped that a medical bureau would

be instituted, preferably by the Board of Education, but

with the cooperation of the medical staff of the Local

Government Board and of the Home Office. It was

desirable that the central authority should give supervision

in order that observations mav be made on a uniform

basis. Mr. J. Ramsay Macdonald, M.P., regarded anthro-

pometrics in schools as a necessary scientific basis for

social legislation and educational policy. Mr. E. Meyrick,

F.R.S., of Marlborough College, spoke on the practical

difficulties in obtaining measurements of growth in school-

bovs, perturbations and inaccuracies being so consider-

able that the final results were nearly valueless. Sub-

sequent speakers, thinking perhaps of height rather than

of growth (or difference of consecutive heights), freely

declared that the accuracy of the measurements did not

much matter so long as there were plenty of measure-

ments used in the average, but no one indicated exactly

what standards of accuracy were possible or desirable.

Mr. Cecil Hawkins, of Hail'eybury, read a paper on types

of physical development in schools. .\ series of diagrams

was distributed having in each case age as the abscissa,

and for ordinate either height, weight or girth. Across

each of these a series of nearly equidistant curves was

drawn to show the progressive development of twenty

different grades of boys (each equally probable). This

svstem makes it easv to plot the course of any individual

boy and to compare him, not merely with the average, but

also with his own tvpe, and to see how his height, weight,

and girth are losing or gaining relatively to each other.

Prof. Findlav referred to the suggestions of Prof. Arm-

strong that more might be done to interest the scholars

themselves in these measurements and in the necessary

calculation of results.
c, j

The discussion on The Scholarship System afforded a

full day's work, the morning being devoted to the transi-

tion from the primary school to the secondary day school,

and the afternoon to 'the preparatory school, public school,

and university. The opening paper, by Prof. M. L.

Sadler and Mr. H. Bompas Smith, greatly assisted tlie

discussion bv focusing attention on points raised by their

recent inquiry, the results of which will be most welcome

on fuller publication. New sections of the community are

demanding access to secondary schools, and it has become

necessary either to extend the scholarship system or to

embark upon a policy of free, or nearly free, secondary

education under public control. Maintenance allowances

are also necessary. The demand for secondary education

has been accelerated bv new regulations for the training

of pupil-teachers. A scholarship system must give the

opportunity of long training for individuals of unusual

capacity, and not merely brief but widespread encourage-

ment to average ability. The records kept of the later

careers of scholarship holders are at present inadequate,

but the evidence points to an overwhelming majority pass-

ing into literary, clerical, and other non-industrial call-

ings. The scholarship question should be looked at from

a national point of view, not only from the standpoint

of the personal advantage and preferment of the individual

scholar. Ability should be directed towards those call-

ings in which 'the individual, by natural aptitude and by

physical stamina, can best render valuable service to the

nation. Hitherto preferential treatment has been given

to the recruiting of the more literary professions. At

present special advantage is given to urban districts. 1 he

fixed values of the scholarships at public schools and

universities might well be reduced, but ample supple-

mentary allowances should be given to those scholars who

need them, after private inquiry into the circumstances of

each case The best examinations now conducted tor

junior scholarships are confined, so far as written tests

are concerned, to papers in English and arithmetic. A

simple oral test is desirable. The examiners should also

have access to the pupil's school record. Stress should

always be laid upon physical fitness; this would be an

incentive to the healthy up-bringing of children and dis-

courage neglect of the candidate's health. Mr. R. Blair,



5o6 NATURE [September 12, 1907

executive- officer L.C.C., reported that the 2000 scholars
selected annually were about the numbei* who were fit to
iake advantage of secondary education, but this number
was much less than the 25 per cent, of free places which
secondary schools, aided by the Board of Education, were
required to provide. He agreed to the principle of an
oral examination and to making a fair standard of
physical development a condition of eligibility, but he
warned the audience as to the difficulties in applying
such tests ; for instance, a missing limb was an obvious
defect, but doctors might differ as to disqualifying for
ansmia. Mr. H. Bompas Smith said that we needed
scholarships to train girls for callings other than that
of primary teaching, and a greater variety of secondary
schools to meet different needs.

In the afternoon Mr. G. Gidley Robinson spoke on the
scholarship system as affecting preparatory schools. The
Rev. \. .\. David, headmaster of Clifton College, thought
that the money value of all scholarships might be reduced
to something quite nominal, but sufficient to serve as a
symbol of the intellectual distinction ; the remainder of
scholarship revenue might then be converted into augment-
ation funds. Dr. H. B. Baker, F.R..S., reported that at
•Cambridge about 17 per cent, of scholars could have
resided at the University without their scholarships, while
at Oxford the proportion was only 6 per cent. There
might be a voluntary relinquishment of the emoluments
of a scholarship by a wealthy parent, the other privileges
of the scholar being retained. Not infrequentlv a former
scholar, on attaining to fatter fortune, has paid back in
some way the money that was the foundation of his
fortune. Prof. H. A. .Miers, F.R.S., thought that scholar-
ships should be awarded by examinations of a less special
character, and should be administered by the universitv.
The present system of grouped colleges is a step in this
direction. .'\ny exhibitions given otherwise than by
examination should be administered by the colleges.
'Scholarships are required for advanced and post-graduate
work. The whole discussion indicated a marked advance
of thought on the scholarship Question. The difficulties

were clear, especially the poverty question. Suggestions
were numerous and helpful. The general agreement on
the proposals made was very clear, and was emphasised
"by other speakers.

Sir Oliver Lodge road the report of the committee,
consisting of Sir Oliver Lodge (chairman). Mr. C. M.
Stuart /secretary), Mr. T. E. 'Pa<?e, Profs. M. E. Sadler,
H. E. .Armstrong, and J. Perrv, Sir Philip Magnus, Prin-
cipal Griffiths, Dr. H. B. Gr.-iy, Prof. H. A. Miers, Mr.
A. E. Shipley, Prof. J. Findlay,' and Sir William Huggins,
appointed to consider and to advise as to the Curricula
of Secondary Schools ; in the first instance, th" curricula
of boys' schools. " The committee submit for consider-
ation the following conclusions which thev have reached
as the result of their debates :—(i) There is need for
secondary schools of different tynes, with different curri-
cula or combinations of curricula, because (a) all bovs
are not suited to the same course of studv : (h) the require-
ments of the various callings upon which the bovs will
subsequently enter differ considerably : (c) the needs of
the schools differ in a considerable degree according to the
economic conditions of the districts in which thev are
situated. . . . (2) The committee consider that one modern
foreign language should in all cases be begun at an earlv
age, but are of opinion that it would be a wise educational
experiment to postpone the systematic teaching of Latin
as an ordinary school subject until twelve years of age.
and that such a change will orove sufficientiv successful
to warrant its adoption. . . . The committee also desire
to record their opinion that the continued teaching of
either of the two dead languages to bovs who after serious
trial have shown little or no progress in, or capacity for,
such linguistic study, has little or no educational value

:

and that, though the mental training afforded hv such
studv is of great value in the case of many bovs, vet
in the case of others such studv not onlv produces no
good results, but does positive harm to their mental and
moral progress bv reason of their incapacitv to grapple
with its difficulties. The committee go further, and
express their doubt whether the authorities in some
secondary schools have sufficiently recognised this fact or
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have provided sufficient alternatives to such linguistic

study. (3) The committee deprecate any form of early

specialisation in the education of children, and therefore
regard with grave concern the fact that the entrance
examinations at the great English public schools give

undue prominence to the study of Latin (and Greek) in

the course of education at the preparatory schools, the

result being that too little time is available for (a) the
teaching of the mother tongue, (b) manual training,

(c) science and mathematics. (4) The committee would
deprecate anything like State-imposed rigidity in the

organisation and studies of secondary schools. . . .

(5) The committee are of opinion that the curriculum in

secondary schools suffers gravely from the number of

subjects which have been crowded into it. . . . (6) The
committee desire to see a great simplification in the
arrangement of examinations for secondary schools, and
they strongly recommend that examination and teaching
should go hand in hand, the examiners cooperating with
the teachers and acting in conjunction with them in order
to further the interests of real education. The committee
would urge upon the universities and professions to accept
as qualifying for entrance the leaving certificates granted
by each university to the schools which submit to its

inspection. . . . The committee particularly deprecate any
uniform or centrally administered examination applied to

all the schools of the country. ... (7) The committee feel

that no scheme of secondary education can be satisfactory

unless it is carried out by teachers of learning and force

of character, and they would urge that every effort should
be made, by conditions of appointment, by scale of

salaries, and by retiring allowances, to attract a high
class to the teaching profession, which should be re-

garded as a very laborious, but very honourable, form of

public service. ..."
In this and other discussions there was much keen

criticism of the Board of Education. The burden of it

was distrust in matters which could be put on a scientific

foundation. A subcommittee of the curriculum committee
has been appointed at the request of Mr. G. F. Daniell

to report on the sequence of scientific studies. Prof.

Armstrong directed attention to the dangers of State

control, to the importance of manual training as a branch
of intellectual education, and to the administration of the

examination system, not with altruistic motives, but as a

lucrative business. .\ committee of Section L has been
appointed to watch legislative and administrative action.

Dr. .Anderssen, of Christiania, reported the gymnasium
for boys of fifteen to eighteen years as divided into three

branches, one with mathematics and science as the centre,

one with modern languages, chiefly English and history,

as the centre, and one with Latin as the centre. Prof.

L. Morel, of Paris, spoke of France as a field for experi-

ments. For the years fourteen to seventeen, boys are

grouped in four sections. Section A is characterised by
Latin and Greek, B by Latin and foreign languages,

C by Latin and sciences, and D by sciences and foreign

languages. The last is the normal cour.se for those who
learnt no Latin before fourteen or who choose to

abandon it.

.Mr. R. E. Thwaites reported the results of his inquiry

into the Conditions of Science Work in Secondary Schools.

The average number of boys in a class is twenty-one or

twenty-two, but twenty should be the maximum for a
laboratorv class. The average expenditure per boy on
apparatus and chemicals is about il, per annum In public

schools and 8*. 6d. in secondary day schools. From two-
thirds to three-quarters of the schools are satisfied with
the number of the science staff, the laboratory accom-
modation, and the equipment of apparatus, but little more
than half have any laboratory assistant, the more
expensive time of the science master being spent on details

which could be perfornied less expensively by an assistant.

.V ioint meeting was held with Sections D and K on
The Teaching of Biology in Schools, Introduced by a paper

from Mr. O. H. flatter, of Charterhouse. In the pre-

paratory school and lower forms of public schools the

standard indicated as " nature-study " seems the best form
of science training. Common animals Involving direct

personal observation were more suitable in the next stage

than the " type-method " with its underlying idea of



September 12, 1907] NATURE 507

evolution. A year of chemistry and physics might be

interpolated before physiology. With older and cleverer

pupils pure nature-study methods become insuflicient. As
the mind matures it must have more solid matter to

digest. The theory of evolution was beyond the grasp of

anv but the best class. Prof. Hickson agreed that the

ordinary course of biology was unsuitable for schools, but

possibly best for the teachers. Prof. Marcus Hartog
advocated accurate detailed descriptive and systematic

work in botany as the remedy for a certain fluffiness of

observation and description in nature-study.

The report on curricula deals in the first instance with
boys' schools. The girls' schools had their turn when
Prof. H. E. Armstrong addressed the section on The
Need of a Scientific Basis io Girls' Education from a

Domestic Point of View. Women should cease from
competing with men to the neglect of their own interests

and natural duties. .'\ scheme of scientific education for

girls might radiate from the household. Instead of chalk

and salt, the common materials of the household, flour,

starch, coal, meat, sugar, &c., might be used as starting

points for a girl's study of science. The science of bread-

making would lead to a general cooperation of all studies

helpful to that end. The committee of Section L would
like Prof. Armstrong's paper to have been published in

full. It was a powerful enforcement of ideas advocated
by Prof. Smithells in York.
The remaining hours were devoted to a discussion on

Types of Specialised Teaching. Mr. J. H. Hawthorn, of

Leicester, spoke on the teaching and the teacher in even-

ing technical schools. The type of evening student has
been changing, there are fewer adult workmen, and the

average age is lower than ten years ago. No student

should take a trade class until he has laid a foundation

of pure science. Good results were obtained by a science

teacher with a competent artisan demonstrator. The
teacher keeps abreast of the trade when he is known to

local factory owners, appreciated by them, and encouraged
to visit factories. Mr. C. T. Millis, of the Borough
Polytechnic spoke on problems of trade education con-

sidered in relation to our school system. Reforms are

needed in our elementary-school education to make it an
efl'ective preparation for the battle of life, especially for

those children who will take up industrial work. Too
much attention has hitherto been given to those going
into clerical occupations. The types of schools required

are specialised trade schools for boys and girls of fourteen

to sixteen years of age teaching definite trades, and also

preparatory trade schools teaching practical mathematics,
drawing, and science. The course must be planned to fit

the elementary school at one end, and also to fit the

system of apprenticeship followed in each trade. The
labour market must be watched to guard against mis-
taken specialisation. The teacher of trades must have
had trade exf)erience in the factory. Cooperation of

parents, teachers, employers, and trade-union leaders was
necessary. Mrs. J. Ramsay Macdonald described the

day trade schools for girls in greater detail. Women's
work is double, wage-earning in factory and responsibility

at home. To look upon the former as unimportant is

disastrous to women wage-earners. There are now day
classes in waistcoat-making, dressmaking, corset-making,

and ladies' tailoring. The pupils mostly hold scholarships

with maintenance grants. Six half-days are devoted to

trade teaching, four half-days to general instruction. The
trade teachers have come straight from good positions in

the workroom. The pupils' development, not customers'

convenience, is the first consideration.

An excellent paper on technical training of the rank and
file, by Mr. J. C. Legge, of Liverpool, was in reserve,

but under pressure of time and in his regretted absence

it was distributed in abstract and taken as read.

It was most gratifying to have so good a discussion on
these matters of technical and industrial training, which
have been a special interest to the president. Sir Philip

Magnus. Although not referred to in Section L, no
account of technical education at the British Association

would be complete without mention of Prof. S. P. Thomp-
son's suggestions in Section G for the abolition of premium
apprenticeship, and the opening of the best opportunities

in engineering works to merit and not to wealth. From

Section D we cull another pregnant idea. The little pro-

cession of blue-eyed and brown-eyed school children

brought by Mr. Hurst from Burbage inevitably suggests

the possibility of our pupils having Mendelian minds as

well as Mendelian eyes.

The brief interim report on the conditions of health

essential to the carrying on of the work of instruction in

schools, presented by Sir Edward Brabrook, may seem

inadequate to represent the interest of the association in

such matters. But papers on school hygiene were de-

liberately avoided this year as the most effective method!

of supporting the simultaneous congress in London.

Two exhibitions were organised, one an exhibition of

work representing practical and observational studies

collected from the Leicester Council Schools by Mr.

Charles Bird. The exhibition of school-science apparatus

collected from several important schools by Mr. R. E.

Thwaites was conveniently adjacent to the section room.
H. R.

LOCAL SOCIETIES AT THE BRITISH
ASSOCIATION.

"T^HE number of delegates from the local scientific

societies which are in correspondence with the

British Association was exceptionally large at the con-

ference held during the Leicester meeting. Mr. H. J.

Mackinder opened the session, in the council chamber of

the municipal buildings, by an address on the advance-

ment of geographical science by local scientific societies.

He pointed out that in France there are about twenty

local societies devoted to geographical study, each taking

a region nearly corresponding with one of the old

provinces, whilst in Germany there are many societies

working specially for the furtherance of local geography.

In this country each provincial scientific society should

seek to correlate, from a geographical point of view, all

the facts obtained by specialists in its own locality, taking

as a basis a natural area rather than a county boundary.

From such correlation, if undertaken by a person of special

training, deductions could be drawn which would be of

great value to specialists in the future. Until systematic

work of this kind is accomplished on uniform principles

throughout the country, no complete geographical concep-

tion of our land is possible. Captain Dubois Phillips, re-

piesenting the Liverpool Geographical Society, referred to

the stimulus which should be given to the rational study

of geography by local societies through the influence of

the British Association ; and Dr. H. R. Mill bore testi-

mony to the inspiriting character of the discourse, but

feared that the complete realisation of Mr. Mackinder 's

scheme must be far distant.

At last vear's conference of delegates it was suggested

that the British .^ssociation should be asked to appoint

a committee to organise a general photographic survey of

the country, county by county. The suggestion was care-

fully considered by the Corresponding Societies Com-
mittee, but it was felt that the scheme was too vast to

be taken up by the British .Association. At the same
time, it was considered that some section of the suggested

work, such as archseology, might perhaps be advantage-

ously undertaken. A discussion was therefore initiated by

the Rev. R. Ashington BuUen, who read a paper at the

Leicester conference on the advisability of appointing a

committee for the photographic survey of ancient re-

mains in the British Islands. The anthropological section

held, however, that such work might "be fairly undertaken

by the committee which already exists for the coUection

and registration of' anthropological photographs. As the

result of much discus.';ion the following resolutions, on the

motion of Mr. W. Jerome Harrison, of Birmingham, were
sent up tb the Committee of Recommendations and

ultimately referred to the Council':—That it is advisable

to obtain information as to the present state of things

in Britain, in connection with photo-survey work ; to

publish instructions, or give advice, for the execution of

a scientific photographic survey ; and to endeavour to

found or promote a photo-record of the town and district

in which the British .Association holds its annual meetings.

.At the second meeting, presided over by the Rev. J. O.
Bevan, the local societies were urged to give greater

NO. 1976, VOL. 76]



5o8 NA TURE [September 12, 1907

attention to the study of the fungi occurring in their

districts. The subject was introduced by Mr. Carleton
Rea, of Worcester, at the instance of the British Myco-
logical Society. It was pointed out by Mr. Rea that

British botanists generally omit fungi from the county
floras, or give lists that are compiled without the neces-
sary local knowledge. Yet the group ill deserves neglect,

for it is one of great economic importance. It is said
that the cereal rusts cost Prussia in one year 2o,qoo,ooo/.

To encourage the study of British fungi, the Woolhope
Naturalists' Club in iSbS instituted a series of autumnal
forays, and some other natural-history clubs, like the
Esse.x Field Club, have followed the example ; but this

occasional study is insuflicicnt. The fungi should be
studied throughout the year, and specimens displayed for
exhibition at all times in the society's rooms or in the
local museum. In the course of the discussion. Prof.

J. W. Carr, of Nottingham, and some other naturalists,
dwelt on the difficulty of working out the fungi of a
given district in consequence of the general lack of e.xpert

knowledge. Mr. Rea, however, considered it the duty of
each society to be able to determine the fungi of its own
area, without submitting them, except in ditTicuIt cases,
to a mycological referee. A large collection of hand-
coloured photographs of fungi, taken by Mr. A. Wallis,
of Kettering, was exhibited by Mr. H. N. Dixon.

Several delegates from the sections explained in what
way the local scientific societies might aid the sectional
committees. Mr. Wilfrid Mark Webb appealed for speci-
mens of centipedes in illustration of a work on which he
was engaged, but the Rev. Thomas Stebbing explained
that his repeated request for well-shrimps had met with
no response from any of the local societies through their
delegates.

HEALTH AND EDUCATION.
'pHE Health Education League of Boston, Massachusetts,

U.S.A., has issued a series of small pamphlets deal-
ing with the common aspects of our daily life from a
health point of view. Mrs. Ellen H. Richards appears to
be the moving spirit in this useful sanitary campaign, and
\vith her are associated as writers of' pamphlets and
directors of the league several medical men. The useful-
ness of the hints contained in these tiny publications is

undoubted, all the more so because they are tiny, and
because the facts they set forth are stated in terms
readily to be understood by evervone.
The first of the series gives

'''

Hints for Health in Hot
Weather." In it we find sensible remarks, under the
heading of "Rules for Children," "Cleanliness," &c.,
concerning the general bringing up of children, but, except
the benefits of sunshine and the use of wire screens to keep
out mosquitoes, we are told all too little about bodily
protection in hot weather.

No. 2 of the series deals with milk. The story of milk
as a food and as a vehicle of disease is admirably told.
The meaning of unwholesome milk, how it is brought
about, and how prevented bv chilling and sterilising, is
described and fully explained; the information contained
in this pamphlet is an education to the public in the very
best sense.

"Colds and their Prevention" is dealt with in series
No. 3. Under this heading the subject of ventilation is
skilfully introduced. The care of the skin and of the feet
is also incorporated in the text.
No. 4 of the series is concerned with " Meat and Drink."

Good nutrition is held to be of vital importance to our
courage, cheerfulness, and phvsical efficiencv, and the
meaning of cooking and the effects of boiling, roasting,
frying. &c., scientificallv vet simply explained.

"

" Healthful Homes " is the subject of No. 5. The
moral atmosphere of family life is dwelt upon as an
iirportant factor in national life, and the practical details
of elementary hygiene and sanitation are here collected
and set forth in admirable fashion.
" The Successful Woman " (series No. 6) pamphlet tells I

the busmess woman how to keep well, and good and I

sensible rules and suggestions are laid down for her
guidance. Most of us would hesitate to stamp a business

I

woman, that is, one whose chief ideal is to keep well, sO:
" that she may earn a full salary," as one of nature*!

'

successful productions. That women should be compellei
to, or by choice, take to business cannot but be regarded
as one of the blots of our civilisation of which we ought
to be heartily ashamed. To stamp a woman so engaged
as a successful woman is rather encouraging woman along
a side-path of doubtful benefit to the race.
" The Boy and the Cigarette " (series No. 7) should

be read by everyone, and the recommendations against
this poisonous and harmful practice should be stringently

enforced by law in the case of boys. Women are warned
that neither their brothers nor their admirers think better
of them for smoking cigarettes. A woman who smokes
is spoken of in a ribald manner, did women but know it,

by men in private, and their morality made a subject of
question and banter.
" The Care of Little Children " (series No. 8) is replete

with good advice, and can be heartily commended ; and
the fact that the future health and welfare of the individual
is mostly determined by the wisdom or folly bestowed upon
the infant during the first few weeks of life pointedly
brought home.
" The Plague of Mosquitoes and Flies " constitutes the

subject of series No. 9. It is a timely contribution, and
contains the most recent lessons we have learned concern-
ing the spread of disease. We know within recent years
that our household pests and pets, the flies, fleas, bugs,
and other vermin which inhabit our houses, and our dogs,
cats, fowls, mice, rats, &c., are frequent media of the
transmission of diseases. It is a great advance in know-
ledge, one of the greatest hygienic advances since Parker
first brought the subject systematically before the world.
This pamphlet should be distributed broadcast, and the
subject it deals with taught in every school.

No. II of the series points out, under the title of
" Tonics and Stimulants," the necessity for temperance
in the use of alcohol, tea and coffee, and drugs. The
lessons in this short pamphlet are well taught, and the
advice wise and wholesome.
The series as a whole is an unfortunate necessity. It

implies that mankind, in modern days, has so lost touch
with nature and nature's ways that the instinct of the
care of the young, which belongs in common to all animals,
is a lost attribute of modern men and women. Perhaps it

is wise to recognise the fact ; and being recognised, we
can conceive no better method of repairing the loss than
by the publication and wide distribution of information
such as we find in the series before us.
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THE INSTITUTION OF MINING ENGINEERS.
'T'HE annual meeting of the Institution of Mining
* Engineers, held at Sheffield on September 4, 5,

and 6, was attended by a large number of members.
Cordial addresses of welcome were delivered by Mr.

J. R. R. Wilson, president of the Midland Institute of
Mining Engineers, by the Lord Mayor of Sheffield, and
by Mr. .\. J. Hobson, speaking on behalf of the Chamber
of Commerce and of Sheffield University, who kindly lent

the Firth Hall for the occasion. Mr. C. E. Rhodes w-as
elected president for the ensuing year, and the report of
the council, read by the secretary, Mr. M. Walton Brown,
recorded a year of satisfactory progress. The institution

is a federation of seven local mining societies, and its

membership has grown from 1230 since the foundation
in 1889 to 3100 at the present time. During the past
year sixty-eight papers of a varied nature were published
in the Transactions. Mention was made of the efforts

being made, in conjunction with the British Science
Guild, to secure a reduction of postage on the publications
of scientific societies, and of the reports submitted by
Mr. J. A. Longden. representative of the institution at

the British Association, and by Mr. Bennett H. Brough.
representative of the institution at the testing congfress in

Brussels. It was also noted that Mr. .•\rthur Sopwith,
senior past-president, represented the institution on the
governing body of the Imperial College of Science and
Technology.
Three papers were read and discussed. The first, by

Mr. J. W. Fryar and Mr. Robert Clive, described the
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sinking of two shafts through lOO feet of quicksand at

Bentley Colliery. In the second Mr. H. T. Foster dealt

with the subject of roof weights in mines, his views being
deduced from observations in long-wall workings. Lastly,

Mr. H. St. John Durnford described a deep boring put
down on the Earl of Londesborough's estate, near Selby,

in the hope of finding a workable seam. Although some
1060 feet of Middle Coal-measures strata were proved,
boring was continued to a depth of 2371 feet without any
good seam being encountered. It is probable that the

bore-hole passed down through the limb of a fold where
the seams had either thinned or pinched out altogether.

In the afternoon of September 4 the members visited the

Tinsley steel, iron, and rope works, and the East Hecia
works of Hadfield's Steel Foundry Company, Ltd. .\t.

the dinner in the evening Sir William Clegg, in proposing
the toast of the Institution of Mining Engineers, in-

cidentally referred to the new Imperial College of Science
and Technology, and stated that a deputation from
Sheffield had waited upon Lord Crewe to urge that mining
and metallurgy should be taught at Sheffield in the centre

of mining and metallurgy, rather than centralised in

London.
On September 5 the members visited the Clyde Steel

Milling Works, Bentley Colliery, and Silverwood Colliery ;

and the meeting concluded with a drive, on September 6,

to the Derwent Vallev waterworks.

METEOROLOGICA L OBSER I 'A T/O.VS.

CEVERAL reports of meteorological observatories have
recently been received, and four of them are of note-

worthy interest. The report of the observatory depart-
ment of the National Physical Laboratory for 1906 shows
that the value of the instrumental ccrtiHcates is verv
generally appreciated , the increase in the number of instru-

ments verified during the year amounted to more than 2900,
the total being 29,567. There was a marked increase in the

number of marine chronometers submitted to trial, more
than 20 per cent, of which failed to pass the test. In the
magnetic department the curves were free from any large

disturbances. The largest movements of the seismographs
occurred on January 31, .April 18, and August 17, the dates
of the Colombian, Californian, and Chilian earthquakes.
The meteorological observations show that shade tem-
peratures exceeding 80° were recorded in each of the four
months June-September, the extreme reading being qi'-S

on September i. Rainfall amounted to 23-68 inches (nearlv
half an inch below the average for Greenwich for the
si.\ty-five years 1S41-1Q05) ; the greatest dailv fall was
2.36 inches on June 28, and was within half an inch of the
total amount for that month.
The report of the director of the Bombay Government

Observatory for 1906 gives room for little comment, except-
ing that the operations, which deal especially w-ith terrestrial

magnetism, meteorology, and seismology, were carried out
with the usual care and punctuality. The maximum tem-
perature was 94° on October 23, being only about 2° higher
than the extreme reading recorded at the Kew Observatory.
Owing to concussion from exceptionally heavv gun-firing
at Coldba the dry-bulb thermograph was broken in June.
The yearly rainfall amounted only to 563 inches, being
nearly 19 inches below the normal of twentv-four vears
(873-96). Milne's seismograph registered fifty-nine earth-
quakes during the year ; of these three were very great
disturbances, viz. January 31, August 17, and October 24;
the two first mentioned correspond to the dates of the
Colombian and Chilian earthquakes.
The fiftieth year-book of the Austrian Central Meteor-

ological Office, for 1Q05, contains hourly and daily observ-
ations at some selected stations, as before ; the results at
other stations are arranged either according to the inter-

national scheme or in tables showing monthlv and yearlv
means and extremes. The stations number 412, of which
fifty are more than 1000 metres (3280 feet) above sea
level; this number in no way represents the whole of
the valuable Austrian meteorological work, as there are
several independent organisations dealing more par-
ticularly with rainfall and temperature, the principal of
which is the hydrographic department, with more than

NO. 1976, VOL. 751

1000 stations, for eighty of which the observations are
printed in extenso. The Hungarian and other meteor-
ological services also issue separate year-books. The
N'ienna Meteorological Office deals specially with earth-
quake phenomena and with the collection and discussion
of thunderstorm observations, the results of which are
printed separately; it also publishes a daily weather report,

and talies an active part in the investigation of the upper
air by means of balloons.

In the annual report of the meteorological department
of the Transvaal for the year ended June 30, 1906, the
results of observations are well arranged in appendices, as

before ; the hourly readings at Johannesburg are not now
printed in extenso, but MS. copies are available, on loan,

for special inquiries. The stations have increased in

number to 376, most of which record rainfall only ; all

the observers are volunteers, or are attached to other
departments. The rainfall was considerably below the

average in all parts except in the S.W., where the defect

was only slight ; no snowfall was reported during the

year. A forecast of the weather for the ensuing twenty-
four hours is now exhibited at every postal telegraph

station in the Transvaal. The director (Mr. R. T. A.

Innes) seems dissatisfied with the Campbell-Stokes sun-

shine recorder, which only shows the time during which
the sun is sufficiently powerful to burn the cards ; in future

reports both the duration and burning times will be given.

RUSSIAN SCIENTIFIC KORKS.
'T'HE Imperial University of Kazan, with its society of

naturalists, is noted for excellent work in many de-

partments, and we are greatly impressed with the magni-
tude of Mr. M. Ruszky's volume " The .Ants of Russia "

(Formicariae Imperii Rossici), of which the first part

lies before us. It consists of 800 pages, with 176 sketches,

comprising an introduction, bibliography, systematic ex-

amination of Russian ants, list of collectors to whom the

author is indebted, and indexes. Mr. Ruszky began the

study of Russian myrmecological fauna in 1892, when he
undertook a zoological excursion in the Kazan and
.Simbirsk governments on behalf of the Society of

Naturalists. He was induced to take up this investigation

partly because Russian ants had been very little studied,

and partly for the collection of materials for the solution

of biological and zoo-geographical questions. This work is

to be understood as a preliminary array of results, being
an attempt at a description of Russian ants in systematic

geographical and biological respects. The author antici-

pates criticism for omission of questions of internal

morphology and embryology, and observes that such ex-

haustive treatment of the Formicidne by a single investi-

gator would occupy, not one, but many decades. In the

important bibliography of writings on ants, occupying with
addenda about seventy pages, very few works are devoted

to Russia, chief among the number being twelve by the

author. Mr. Ruszky estimates the approximate total of

species and subspecies known at the time of writing at

3500, and groups Russian ants under the s ibfamilies

Camponotina\ Dolichoderina;, Myrmecinse, and 1^'onerinse.

Representatives of Dorylina), principally found in the

tropics, have not been seen in Russia, though one species

(Dorylus jiivcnculus) is European, being found in southern
Italy, Sicily, &c. After some useful preliminary notes and
tables of species of Russian ants, the author proceeds to

detailed descriptions of smaller groups. In all, 258 forms
are described (155 species and races, 103 varieties), of

which sixtv are new and treated for the first time (sub-

families, CamponotinjE, loq ; DolichoderinjE, 7 ; Myrme-
cinse, 138 ; and Ponerinjc, 4). The regions richest in

myrmecological fauna are the Caucasus, with 130 forms

;

Russian Central Asia, about 112 ; European Russia, 92 ;

Siberia, 71 ; Crimea, 43 ; and Finland, 32. All these

figures are approximate, and it is probable that since this

work appeared more results have been recorded. This
first part gives geographical distribution, locality, and
biological information, and in the second Mr. Ruszky pro-

poses to deal with this fauna from the bio-geographical
point of view.

\'ol. xxxiv. of the Transactions of the St. Petersburg
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Borodine, is de-
Society of Naturalists, edited by Mr. ]

voted to botany. Mr. Y. N. Voronoff describes his

botanical excursion in the summer of 1902 in Abhasia

(Caucasus). The whole region is rich in Alpmc fiora, o

which the writer collected thousands of specimens and

hundreds of species. Mr. Voronoff supplements Albofl s

work on the (lora of Colchis, and Rives a list of 129

plants, of which four are newly described. Mr. fc..

Ispolatoff's article on the vegetation of the eastern portion

of the Novgorod government contains descriptions and lists

of that found in forest, marsh, and meadow land re-

spectively with observations on the influence of man upon

local vegetation. He notes that localities suitable for

human habitation arc also favourable to vegetation. The

presence of primitive Siberian flora in certain districts is

accounted for by the wild, sparsely populated nature of the

country, as contrasted with the more cultivated areas of

western Russia. Mr. Ispolatoff gives a list of local names

of plants, e.g. Cypripedium calccolus (Adam's head),

Aegropodi'um podai;raria (bear's paw). Ranunculus (jaun-

dice, hen's blindness). The bulk of the journal is occupied

with Mr. Leonid Ivanoff's papers on phosphorus and its

relations to plant life, with results of experiments. Mr.

J. L. Serbinoff furnishes preliminary notes on water plants

and fungi of the Crimea, a field scarcely studied. The

mountain districts arc poor in water plants, while there

arc more in the south, but on account of their comparative

rarity considerable time must elapse before a complete list

can be compiled.
There is a wealth of interest for the geologist in part v.

of vol. xxxiii. of the Transactions of the St. Petersburg

Society of Naturalists, devoted to geology and mineralogy.

Mr. W. Lemann writes on the Jurassic deposits of Orlovka,

and furnishes a plate of fossils. Mr. B. Popoff describes

a new method of investigating spherolilhic formations,

with diagrams. Besides notes on diabasic rocks on the

shores of Lake Onega, by Mr. S. A. Jakovleff, and on the

island of Pargas, by Mr. Sustchinsky, Mme. Jeremina

and .Mr. I^oewinson-Lessing describe expeditions in the

Mugodjaren (Ural) mountains, and the former writes on

the spherolithic formations in this range, with numerous

illustrations. Hisumis of the articles appear, mostly in

German.
In part ix. of vol. xxxvii. of the Journal of the Physico-

chemical Society of St. Petersburg University appears a

list of minutes and papers, the volume containing more
than 1300 pages. Mr. V. Menschutkin writes on the action

of water on etherales and combinations with elher-salts,

and Mr. A. GorbofI on the static character of the equil-

ibrium of physicochemical systems. Mr. E. Orloff

furnishes a new synthesis of benzylideneimides, and a

lengthy paper on the phosphorescence of some organic

compounds between +100° and —190° appears from the

pen of Mr. P. Borissofl. The purpose if Mr. Borissofl's

work was to examine the influence of temperature on the

phosphorescence of certain organic compounds, and to

determine the relation of fluorescence to phosphorescence.

A memoir of Mr. V. A. Mokievsky, a promising laboratory

worker cut off all loo soon, is given by Mr. S. Lebcdeff.

In part ii. of vol. xxxv. of the Transactions of the St.

Petersburg Society of Naturalists, Mr. V. N. TonkolT de-

scribes experiments in embryology in connection with dual

formations, and gives a bibliography of works on

embryology, development, abnormal formations, &c. The
writer appears to be of opinion, judging by results of ex-

periments by pressure and osmosis on the eggs of frogs,

fish, and medusa;, that similar results would be produced

in the case of other ova. This article is illustrated by two
plates. Mr. A. V. Zhuravsky contributes notes of a zoo-

logical journey in the Siberian tundra. This region, largely

volcanic, has been summed up as " dead land (i.e. clay)

and lakes." For the naturalist there is abundant material

for studv in the lakes and on the sloping shores. Of the

fauna, Xfiis amphibius is very prevalent, and finds its way
on board steamers and other craft as an emigrant. A list

of mollusca occupies several pages. A short riSsumd in

German follows each article.

Vol. XXXV., part iv., of the Transactions of the St.

Petersburg Society of Naturalists, devoted to zoology, is

chiefly taken up with articles by Mr. W. M. Schimkevitch,
one of the editors. He is responsible for notes on the
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development of Thclvponus, experimental observations of

the eggs of Philim- 'apcrta, and a preliminary article on

the theory of nmlation. His paper of more general interesi

is that on the instincts of domestic animals, in which

cerlain well-known habits of the dog are discussed, a^

burying of bones, Jtc, without apparent reason. Most ol

Ihese are followed by a German rfsumi. The concluding

article, by Mr. S. Susloff, treats of phagocytes in relation

to insects, with diagrams and a bibliography.

Mr. N. Andrussoff has issued part I. of his materiaK

for the geology of the Aralo-Caspian region (Transaction-,

of the Aralo-Caspian Expedition), which he has studied for

twenty years at intervals. The places covered in this pari

include the Krasnovodsk peninsula. Great and Little

Ualchan, Djanak, and Ustiurt. Notwithstanding ii'

proximity to Krasnovodsk and the railway, the geological

features of the Kubadagh have been very little studied.

In his first chapter Mr. Andrussoff summarises the work

of previous explorers since Eichwald visited the neighbour-

hood in 1825. The work is illustrated with plans, sections,

and views.

11

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

The professor of mechanical engineering at the Cily and

Guilds Technical College, Einsbury, is about to appoint .1

chief assistant to take charge of the new engineering

laboratory. Particulars of the appointment will appear in

our advertising columns.

The question of the extent of the training in science,

and especially in physics, which one who intends ultiniat.ly

to become a physics teacher should receive at the higb-

sihool stage of his career, is treated with great insight

by Dr. K. T. Fischer, of Munich, in a recent article in

Xatur tind Schule. It will be remembered that Dr.

Fischer spf-nt some time in this country investigating our

methods of teaching science, and that his observations are

embodied in his book " Der naturwissenschaftliche Unter-

richt in England." His present article is largely a plea

that even at this stage the future teacher should be

brought into close contact with physical apparatus, and

should be taught to handle simple tools and fit together

apparatus. Or. Fischer's ideal of a teacher is one who

by. the end of his training has not only learnt to read

with understanding the original work of the great

masters, but has carried out a piece of research himself.

He recognises, however, the difficulty of his last demand

even in his own country, and we in this country must,

we fear, look on it as a counsel of perfection for many

years to come.

The new syllabus of classes at the Sir John Cass

Technical Institute, Aldgate, shows that the work of the

various departments has been considerably re-organised

since last year. Apart from systematic courses in physics,

mathematics, and chemistrv, special courses of instniction

are now given in physical chemistry, brewing and malting,

and in several branches of advanced physics, including

radio-activilv. The course in physical chemistry incliides

general physical chemistrv, electrochemistry, and a labor-

-Itorv course of practical work ; the instruction in brewing

and malting also includes laboratory work of a tcchnicar

character in addition to a course of lectures designed lor

those engaged in the brewing and malting industries.

The teaching in metallurgy, which for the past four years

has formed a distinctive part of the work of the institiite,

b:,^ now been established as a separate dep.artment, and a

full graded curriculum extending over three years is

provided.

The London County Council desires to direct attention

to the facilities offered for evening instruction m the

various institutions maintained bv it or under its confroh

In the various polytechnics, technical institutes, ami

schools of art situated in the counlv. classes in science

art and Icchnologv. music, artistic handicrafts, Sc, will

be re-opened towards the end of the present month.

Th.se institutions provide instruction of an advanced or

technical character. The council offers annually scholar-

ships and exhibitions to the total value of 1500!. for rom-

petilion .-inionc,' studrnts of polylechni technical insti-
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tules, and art schools. In thirty-six London County Council

schools, centres for instruction in commercial and science

and art subjects will be opened. These centres are in a

degree contributory to the polytechnics and technical insti-

tutes mentioned above and are nriniarily intended for

students not sufticiently aavanced 1-jr the ^lylechnic classes.

Advanced work, however, is tai<eii !n imny of thi: subjects.

In 237 London Counly Council school buildings situated

in every part of London, ordinary evening schools will be

opened this session. The instruction will, as a rule, be of

a character preparatory to that given in the centres.

Till', educational demands of the organised workers of

this country are expressed in the following points of a

resolution adopted at the Trade Union Congress at Bath

last week :—(i) The State maintenance of school children.

(2) .Scientific physical education with individual medical

inspection, and records of the physical development of all

.children attending Siale schoolk, and skilled medical

attendance for any requiring it, and in order to secure

this :—(a) The formation of a properly staffed medical

department at the Hoard of Education, the head of which

shall be directly responsible to the Minister of Education,

to whom he shall report annually. (6) 'I he payment of

an adequate grant from the Imperial Exchequer for pur-

poses of medical inspection, (c) The establishment under

every education authority of scientifically organised open-

air recovery schools, the cost to be borne by the com-
munity as a whole, and not in any part by charitable con-

tributions. (3) The complete dissociation of reforms (i)

and ii) from Poor Law administration. (4) A national

system of education under full popular control, free and
secular from the primary school to the univcrsily,

(S) That secondary and technical education \it an essential

part of every child's education, and secured by such a

reform and extension of the scholarship system as will

place a maintenance scholarship within the reach of every

child, and thus make it possible for all children to be full-

time day pupils up to the age of sixteen. (6) That the

best intellectual and technical training be provided for the

teachers of the children, that each ed'.';<'ional district

shall be required to train the number of pupil t/:aehers

'demanded by local needs, and to establish training colleges,

preferably in connection with universities or university

colleges. . (i) That the provision of educational buildings

and facilities be obligatory upon the local authority, who
shall always retain administrative control of the buildinjjs

and facilities so provided. W) That the cost of e<lucation

shall be met by grants from the Imperial Exchequer, and
by the restoration of misappropriated educational endow-
ments. (9) That it be an instruction to the Parliamentary
Committee of the Trade Cnion Congress to formulate
these proposals in a Bill to be laid before Parliament
during the forthcoming session.

Fkom tables published in Science of August 30, it

appears that the total number of degrees of doctor of

philosophy and doctor of science conferred by the universi-

ties of the United States this year was 327, which is

almost exactly the 'same as in 1905 and 1906, v/hen the

numbers were, respectively, 325 and 32O. The average
number for the past ten years is 271, Of 2715 doctorate

degrees conferred during the past ten years, 1232, t^jme-

what less than half, have b«en in the natural and exact
sciences. The relative proportion of degrees in the

humanities and in the vJences has not alt/rred appreciably
in the ten years covered by the statistics. The Johns
liopkins Jias ^Mnferrerl more degrees in the sciences than
any other institution, but is closely followed by Chiirago,

and at a not very considerable distance by Harvard,
Columbia, and Yale, f-ifty-five per cent, of the degrees
conferred at the Johns Hopkins have been in the s/;iences,

and 57 per cent, at Cornell, whereas in th*- other leading
institutions the percentage is decidcdely less

—

^> at

Chicago, 42 at Harvard and Columbia, and 40 at Vale
and Pefimsylvania. Of the /232 degrees conferred in the
sciences during the past t<rn years, chemistry leads with
320 d'>< torafes ; then follow in order of numbers, physics,

J55 ; z'/ology, 147; psychology. 134; botany, 126; and
mathematics, 121, The remaiiyler of the deffrees are
divided among fourt/ren other' sciences, meteorology and
geography being at the bottom of the list with one
doctor.-ite each.
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SOCIETIES AND ACADEMIES.
London.

Royal Society, June 27.— "(-M the I'orce rei)uir«d lo Slop
a .Moving Kleclrified Sphere." By <j. !•". C. tearia,
I-.k.S.

If 1'' be the force which must be applied in the sphere

at any time /, after it has been brought lo rest at <'U,
the positive direction ol I'' being oppusile lo that of u,

the initial velo<:ity, the niomeiiliim given up by the electro-

magnelir field froiii ( <i lo ( ( is

/>"
()uring this period the force !• does no work, since the

sphere is at rest, and hence the energy is unchanged
during this period.

At the time t let the sphere be restarted with the same
velocity « without change of direciioii, and lei !"• Im; ihc

force which must be applied to thr- sphere at any sub-

sequent time in the direction of u in order to maintain

the velocity «. This fone lasts from ( -( to ( (', where

t' — t is determined by the condition that in the time

t'-t the pulse formed on restarting the system has com-
pletely passed over Ihe sphere. During the interval t' — t,

the momentum is increased by
/''

and henic ilie lolal gain of momentum is

During ilie

creased by

('(„//- ('V'il.

lervai (' -(, the e ^y In

"!>'
The stopping and the restarting of the sphi^re each give

rise to a pulse, and the compound pulse so formed carries

ofT energy W and momentum I". Before the system was
stopped the energy of the electromagnetic field was U+T
and its momentum was M, and at an infinite time after

the stopping and restarting the energy is U-f-Tn-VV' and
the momentum is SI + 1", sinc« the energy and momentum
in the parts of the field outside the i:<jm|K(und pulse

ultimately vanish.

Equaling the two expressions for the gain of momentum,
we have

Similarly,

("c,<Jt ['VrJl=\".

FJ/^W'/u-l", (0

and thus we find that the force n-quifA to slop the

system is given by

This force will heconv: wtro as soon as W'/«-l" t"^-

comes constant, which will occur as soon as t is so great

•hat the two pulses due to the stopping and restarting

do not overlap.

It follows from (z) that, if I', be the torij; required to

stop a sphere of radius a with a uniform surface-

charge Q,

where v is the velix;ity of light. W'tutn thr: sphere ha«
a uniform volume-charge

Pakih.

Academy of Science*, Keptemlxrr 2,— M. A. Chaoveau fn

tlie chair.—('aryolysis in the nid/jrian glands </f (innetta

tenegalenui : Joannes Cbatln, A study of nuclear

degeneration in the jjerineal glands. It is shown itiat

this is a cav; of true <aryoly»is, exa/.tly <xirre»(A/nding to

the disapfxrarance of the nucleus in the truir %trh:v'M»

cell.—I>hv«icallv similar fluids : M. JouKuat. I lie ax tion
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of gravity on the deposit of induced radio-activity : Mme.
Curie. Metallic plates were submitted to the action of

a fixed amount of emanation for a fixed time, and the
induced radio-activity measured. The results obtained
were as if the induced radio-activity suspended in the gas
surrounding the plates behaved as solid particles, possess-
ing weight, and falling through the gas. The activity

of plates turned towards the top of the vessel was always
greater (two to five times) than that of those turned towards
the bottom or hanging vertically. The presence of a gas
was found to be indispensable to this phenomenon, the

effects not being observed when the pressure was reduced
below 2 cm. of mercury. The presence of water vapour was
also a necessary condition.—The radio-activity of uranyl
molybdate : B. Skilard. In a recent note M. Lancien
stated that he had prepared a uranyl molybdate the activity

of which was much higher than that of the original uranyl

nitrate. In all previous researches on the subject the

activity of uranium preparations has always been found pro-

portional to the amount of uranium present in the salt, and
less than that of pure uranium. The author has therefore

repeated the experiment of M. Lancien, preparing the

molybdate in the same manner, but with opposite results.

The activity found was about 03 that of metallic uranium,

a normal figure for the amount of uranium present in the

salt.—The effect of metallic wire screens on the secondary

radiation of induced radio-activity : Ed. Sarasin and Th.
Tommasina.—Cyperus tiibcrosiis in the auriferous strata

of Madagascar : H. Jumelle and H. Perrier de la Bathie.
—Intra-organic oxidation and the electric charge of leuco-

cytes as important agents of immunisation : .Alexandre

de Poehl.—The relation which exists between the dis-

tribution of petroleum-bearing regions and the distribution

of seismic zones : L. C. Tassart. A comparison of the

seismic maps of M. de Montessus de Ballore and the map
of the petroleum-bearing regions of B. Redwood shows
that all the petroleum deposits which are found in

relatively recent strata are situated in the maximum
seismic zones or in their immediate vicinity. In these

seismic zones there may be petroleum deposits in relatively

ancient strata, but this is exceptional. Petroleum deposits

which are found outside the seismic zones are situated in

ancient strata, and in regions which at some time or other

have been the seat of important seismic disturbances.

New South Wales.
Royal Society, June 5.— Mr. H. Deane, president, in

the chair.—Some peculiarities in our coastal winds and
their influence upon the abundance of fish in inshore

waters : H. C. Dannevig^, Careful comparison between
the catches of fish in certain coastal waters and the

number of men emploved has shown that the average
catch per man in each locality is greater in some years

than others. Also it is apparent that this fluctuation in

abundance of fish is uniform all along the coast ; thus in

1898 there was a general scarcity of fish ; each man then

captured less than during previous and succeeding years.

This was followed by a gradual increase until iqoi, when
a climax was reached ; a gradual decrease in the catches

followed, until in JQ05, when the results were as poor
as in 1898. Last year shows a tendency to improvement.
These periodic increases and decreases in the abundance
of fish all along the coast at the same time are not trace-

able to the action of the fishermen, but can alone be due
to certain climatic changes. A careful examination of the

wind records from this coast for the last twenty-four

years has furnished important evidence in explanation

;

it is this : by measuring the winds' influence by the

number of inches they blow from each point during a

twelvemonth, it is found that almost every year the atmo-
sphere is on this coast pushed iwrtlm'ards to the extent

of many thousands of miles, and not in the opposite direc-

tion as usually thought. But this northerly movement

—

or the yearly dominating wind—as the resultant may be
called, does not invariably follow the same direction ; it

has an easterly or westerly tendency or direction from
the normal in different years. This difference in the
direction of the yearly wind-force has a corresponding
influence upon the coastal current ; the latter flows
normally along the coast in a southerly direction, and is

pushed on to the land or away from it according to
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circumstances. The current carries the bulk of our float-

ing fish eggs, and these, therefore, are some years kept

close inshore and at other times carried out to sea, in

which case they are lost to us. Year after year there

are good hatching seasons and bad ones, and in a number
of years afterwards there ought to be correspondingly

plenty of fish or scarcity. This is the case : most of our

market supplies consist of four years old fish—the average
of maturity—and by comparing the periodic deviations of

the winds on to the coast and away from it with the

richness of the catch of fish per man four years after-

wards, a very striking correspondence is found. This
comparison has been made over a period of ten years,

and in no case is there any important discord, so it would
seem that a very interesting and also important answer
has been found to the otherwise inexplicable fluctuation

in abundance of fish. It follows that as this year's winds
control the abundance of fish four years hence, it may be
possible some day to make a fairly accurate forecast as

to what the next succeeding years will bring.

July 3.—Prof. Liversidge, F.R.S., in the chair.—Note
on action of nitric acid in neutralising alkaline soil :

R. S. Symmonds. Culture-pots were filled with alkaline

soil and treated with various proportions of nitric acid.

.Seeds of wheat were sown in these and in pots containing

untreated soil. Photographs of the plants were taken,

and show an enormously increased growth, due to the

neutralisation of the sodium carbonate and its conversion

into sodium nitrate. A further series of experiments is

being carried out on a large scale, which will form the

subject of a future communication. The author discusses

the possibility of the manufacture of the required nitric

acid on the spot from the atmosphere by utilising the

power derivable from the pressure given in the outflow

from the artesian bores.
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IRRIGATION ENGINEERING.
Irrigation : its Principles and Practice as a Branch

of Engineering. By Sir Hanbury Brown,
K.C.M.G. Pp. XV + 301. (London: Archibald

Constable and Co., Ltd., 1907.) Price lOi'. net.

IRRIG.ATIOX is of such paramount importance to

e.xtensive tracts in India, and to the whole of

Egvpt, that it is in these countries that irrigation

works have been carried out on the largest scale, and

therefore the author, who has gained his experience

in this branch of engineering in both these countries,

is particularly well qualified for dealing with this

subject; and by drawing his examples of works in

illustration from both sources, and especially from

Egypt, he has been able to present the principles and

practice of irrigation in their grandest and most

modern aspects. The whole object of irrigation is to

supply water for agriculture to lands which are either

devoid of adequate rainfall or on which the rain does

not fall at a suitable period for the crops ; and owing

to the very unequal and irregular distribution of the

rainfall in certain warm, and especially tropical, coun-

tries, large and extensive engineering works are often

required to store and convey the abundant rainfall to

arid regions at a distance. The simplest sources of

water for irrigation are rivers which overflow their

banks in .the flood season, and inundate the adjacent

low-lying lands, such as the Nile in Egypt, the Tigris

and Euphrates in Mesopotamia, and the Indus in Sind.

-As, however, the land near the river bank is higher

than the plains at the back, owing to the chief deposit

of silt from the muddy flood-waters occurring when
the overflow from the river loses its velocity on over-

topping the banks, inundations would only occur with

high floods, and would spread irregularly over the

land according to variations in level.

To provide against these natural defects, and to

obtain a uniform distribution of the fertilising silt as

well as of the water, the basin system of irrigation

was introduced,, in which the land is divided by banks

into a series of basins, and the water is admitted into

the large low-lying basins at the back through sluices

at the side of an embanked canal drawing its supply

from the river above the highest up-stream basin of

the set ; w-hilst the smaller basins at a higher level

adjoining the river are fed from a high-level canal

deriving its water from the river further up-stream.

By these arrangements the filling of the several basins

in each set can be regulated with uniformity, and
advantage is taken of a high flood to secure a large

deposit of mud serving as manure. The mud is

gradually deposited from the still water in the basins,

and when the river falls the clear water is discharged,

and the seed is laid in the damp mud. The basin

system has been very extensively developed in Egypt

;

whereas in India canals draw the water from the

rivers in flood-time, and irrigate the land by means of

branch canals leading the water into field channels.

Irrigation by inundation, however, onlv provides for

winter crops; whilst the more valuable summer crops,
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such as sugar-cane, cotton, and rice, need water at

definite intervals when the rivers are low, and pro-

tection from inundation during the flood season. This
perennial irrigation enables two crops to be raised in

the year, and more than doubles the value of the land

;

and the water stored by the .\ssuan dam has provided

for the conversion of 450,000 acres from basin irri-

gation into perennially irrigated land. Besides rivers,

wells, lakes, and artificial reservoirs afford sources for

the supply of water for irrigation.

In India, wells irrigating 13 million acres are

second only in importance to canals from rivers,

which irrigate 17 million acres; whilst tanks

enclosed by embankments, serving as primitive stor-

age reservoirs collecting the rainfall and local drain-

age, irrigate S million acres; and the high

concrete reservoir dam across the River Periyar, in

the very rainv district of Travancore, stores up water

which is discharged by a tunnel through the Ghats

for irrigating the arid district of Madura, on the

eastern side of the mountain range. Wells are used

for irrigation in Egvpt. but do not occupy at all the

same important position as in India; though in olden

times Lake Moeris provided a natural reservoir filled

with water in flood-time, and supplementing the dis-

charge of the Nile at its low stage, for which also

the equatorial lakes act as regulators at the present

time ; whilst the reservoir formed by the Assuan dam
supplies water for summer irrigation when the flow of

the Nile is deficient. In the chapter on sources of

supply it is stated that the storage required to

.secure the volume of water needed for the irrigation

of summer crops for the whole of Egypt, during the

hundred davs in the year during which the flow of the

Nile is at its minimum, is six thousand million cubic

metres, of which one-sixth has been provided by the

existing .Assuan reservoir. The author enumerates

five methods of increasing the storage, the first of

which, namely, the raising of the .Assuan dam, has

been decided upon, since the book was written, for

doubling the present supply ; whilst the second pro-

posal of building a second darn higher up the Nile

has been rejected as impracticable. Little attention

has been bestowed on the third project of forming a

reservoir in the Wadi Rayan depression near the site

of Lake Moeris ; and a reservoir of this kind at the

side of the river, when periodically filled up with

muddy Nile water, would appear destined to be filled

up before long with deposit.

The two last schemes for increasing the supply,

advocated by Sir William Garstin, consist in effecting

a great reduction in the loss from evaporation of the

flow of the White Nile in passing through the swamps
of the Sudd region, by diverting the discharge from

the swamps into a straight cut, not less than 210

miles long, from Bor to the confluence of the River

Sobat at Taufikia below the Sudd region, and com-

bining this increased discharge with the utilisation of

the .Albert Nyanza for storage, during the four months

of flood discharge, by regulating its outflow, so as to

make up the deficiency during the remaining eight

months. The new cut would have the great value of

permanently increasing the flow of the Nile through-

out the 3'ear below the confluence of the Sobat, but

Y
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its conslruclion would involve a very great expendi-

ture, and occupy a long time; and it is very unfor-

tunate that the fact of Lake Tsana, near the head-

waters of the Blue Nile, being in Abyssinia is con-

sidered as precluding its utilisation as a storage reser-

voir for tlie irrigation of the Sudan and Egypt, with

its great natural advantages of extensive area and
commanding position. Several sections of reservoir

dams are given in a chapter on dams and reser-

voirs, which, being drawn to various scales, are not

readily compared, though forming ar. interesting

series ; but the foundations of the new Croton dam
have had to be carried down more than forty feet

deeper than shown on the section ; and the Salt River

dam, constructed for the irrigation of an arid district

in Arizona, only about seventeen feet less in maximum
height than the Croton dam, has the crest of its waste
weirs raised the unprecedented height of 225 feet above
the deepest part of the river-'bed at the dam.

Interesting descriptions are given of the diversion

weirs across rivers in India to raise their water-level

for supplying inundation canals, and of the Zifta,

Delta, and Assiout barrages for regulating the supply

of irrigation water from the Kile, w-orked by Stoney's

sluice-gates sliding on free rollers. The important
function, however, performed by the Assiout barrage
in raising the water-level of the river in August, K)o2,

during so low a flood of the Nile that the water could
not flow into the great canals, until, by the prompt
action of Mr. Webb in closing the gates, a sufficient

head was obtained, for which the barrage had not been
designed, should not be overlooked, as it preserved
a large tract from a loss in non-irrigated crops of more
than 600,000/. Moreover, the Esna barrage, in cour.se

of construction across the Nile between .Assuan and
Assiout, has been designed of sufficient strength to

perform a similar duty when needed in perfect safety.

Standard books, indeed, have been previously issued
dealing with irrigation works on their grandest scale,

in " The Irrigation Works of India," by Mr. Buckley,
and " Egyptian Irrigation," by Sir William Willcocks

;

but the book under review will be very valuable for

all persons interested in irrigation, bv dealing in a
single volume with and contrasting the principal

works and systems of irrigation in these two great
countries, and thus presenting a very comprehensive
view of that most important subject of irrigation for

the development of arid regions.

GEOLOGICAL EXPLORATIONS IN SINAI.
The Topography and Geology of the Pciiiiistda of

Sinai {South-eastern Portion). By W. F. Hume.
Pp. 280+plates. (Cairo : National Printing De-
partment, IQ06.)

'

I
'HE interesting region described in this memoir

-•- by the superintendent of the Geological Survey
of Egypt extends from near Dahab along the western
borders of the Gulf of Akaba to the promontory
of Ras Mohammed. It lies east of Mount Sinai
proper, or Gebel Musa, which is not, however, the
highest of the Sinai mountains.

Attractive as the region is from an historical point of

view, and interesting as it is to the naturalist, it offers
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few temptations for the ordinary tourist ; and this not
j

merely because it is an arid country. The Arab in-

habitants are honest and obliging, but theiH

dwellings consist simply of cloth stretched on a few

poles, and placed under the protection of a rocky

ridge. Keen as sportsmen, they use flint-lock guns,

often of great length, serviceable for small game, as

well as for the leopard, hysena and ibex, which are the

more abundant ol the larger mammals. The country

itself has been spoken of as " one of the most moun-
tainous and intricate regions on the face of the earth,"

and Dr. Hume admits that much of it is a veritable

wilderness with a bewildering complex of topo-

graphical structure. To the mountaineer it will hardly

appeal, as there are no inaccessible peaks, but to the

botanist and zoologist, who will find chapters specially

devoted to them, and to the geologist, there are many
attractions, not the least of which may be the absence

of any extensive literature on their subjects.

The main portions of the area are composed of

igneous and metamorphic rocks of ancient date—pre-

Carboniferous at any rate. They rise in a mountain

system trending north-east and south-west with a

transverse chain that parts the region into two districts.

The rocks include gneiss and sundry schists, granites,

andesites, felsites, &c. The earliest sedimentary and

volcanic rocks were penetrated by masses of granite,

and some of the later intrusions have been arranged in

strikinglv symmetrical lines. The northern portion of

this region is largely plateau, an old plain of marine

denudation that appears only recently to have lost its

capping of Nubian Sandstone. It has an average level

of 1220 metres, except where cut by narrow gorges.

In the southern portion, which comprises a multitude

of ranges and peaks, the valleys are more deeply ex-

cavated, and in consequence the mountains, though

lower, appear relatively higher than those in the north.

Still further north there is an area composed of

barren Nubian Sandstone with overlying fossiliferous

limestones of Cenomanian age, where the succession

is greatly disturbed by trough-faults that have led to

the production of rift valleys.

The structure, in a broad sense, is comparatively

simple, as Dr. Hume observes, the main features

having been produced by upheaval and dislocation

rather than by erosion. Thus the principal mountain

chain is due to a fault with a westerly downthrow of

more than 5000 metres. Nevertheless, the influence of

the rocks on the configuration of the land is well

marked. The summits of many peaks are formed by

felsite dykes ; elsewhere parallel dykes of felsite and

dolerite form the remarkable " dyke country," while

the granite, which wears away in shells, presents

curious rounded knobs and pillars. The coastal plain

exhibits many features of interest in the presence of

Miocene strata, and also of raised coral-reefs of Pleis-

tocene age. Moreover, there are terraces of roughly

stratified gravel in the principal valleys, as well as

countless loose boulders. These were probably of tor-

rential origin, distributed during the Glacial period,

when, as Dr. Hume remarks, a small amount of nive

might have accumulated on the Sinai mountains. Of
still later date are some curious calcareous sandstones
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that contain oolitic grains, and are perhaps of marine

origin. No economic products of great importance are

known, tliough ores of copper, iron, and manganese

have been found, and it is suggested that gold should

be sought for.

It onlv remains to add that the work is well printed

and illustrated. If the geological maps are exception-

allv ruddy in tint, this arises from the extent of igneous

rocks. For the topographical details the author ex-

presses his indebtedness to Mr. H. G. Si-till, who con-

tributes also an appendix on meteorology. The photo-

graphic views enable the reader to gain a good idea

of the scenery and rock-features, as well as of a

hya^na-den, of certain stone-circles, and of the Sinai

convent. H. B. W.

ELECTROCHEMISTR Y.

A Text-book of Electro-chemistry. By M. Le Blanc;

translated by VV. R. Whitney and J. W. Brown.
Pp. xiv+338. (London : Macmillan and Co., Ltd

,

1007.) Price loi. 6d. net.

THE new English edition of Le Blanc's " Electro-

chemistry " has followed very closely upon the

publication of the fourth German edition. One is at

once struck by the great increase in size of the book
and by the large increase in the number of diagrams.

From the translators' preface we notice that twenty-

five of the diagrams have been added by themselves,

and the book has certainly been improved by the

additions.

.Although the scheme of the book is much the same
as it originally was, tlie additions are so numerous
that it is almost a new work. By studying this edition

and the first edition, wliich appeared in 1S95, one is

struck by the large amount of work which has been
done in the domain of electrochemistry, albeit the

fundamental laws have undergone very little change,
the chief being one of degree rather than of

principle. The ionic theory has been assailed from
all sides, but although certain modifications have
been made, such, for example, as the conception of the

hydration of the ions, it must be conceded that it has
rather gained strength than lost by the attacks. If

tho-o who assail the theory would give an alternative

hypothesis which would as satisfactorily explain the

phenomena of solution as does the ionic hypothesis,

then the arguments would assume a more tangible

form, and the ionic theory might be consigned to the

limbo of histor}'.

Prof. Le Blanc deals almost entirelv with the theo-

retical aspects of electrochemistr)', but at certain points

he indicates the bearing of theory on practice. For
example, on p. iS, when referring to the conver-

sion of heat into electrical energy and of electrical

energ>' into heat, a digression upon the " Electrical

Furnace and its Industrial Importance " is made, the

application of Ohm's law being given. Brief reference

is here made to calcium carbide, cyanamide, carborun-

dum, phosphorus, and the preparation of nitrates from

atmospheric nitrogen, but the book, as already men-
tioned, does not deal with technical processes.

Chapter ii. deals with the development of electro-
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chemistry up to the present time, and treats in the

main with the development of the ionic theory.

More notice might have been taken of the difficult

subject of the electrolysis of fused salts, the author

having contented himself with a footnote on p. 316

referring the reader to Lorenz's " Die Elektrolyse

geschmolzener Salze," and a remark that the pheno-

mena are entirely analogous to those of aqueous solu-

tions. The interesting phenomenon of electrolysis

without electrodes is referred to on p. 317, and it

is pointed out that in this case, as in electrolysis where
both electrodes dip into the solution, Faraday's law is

obeyed.

The translators, Drs. Whitney and Brown, have paid

particular attention to noinenclature, and have en-

deavoured to be consistent throughout. The method

adopted is set out in full in an appendix. The adoption

of F instead of E for electromotive force is hardly

happy; according to this rendering we get Ohm's law

-,•;

F is more generally used to denote a Faraday, or

96,540 coulombs of electricity. The translators employ

the symbol Q for quantity of electricity. These are,

of course, minor points, but they are inclined to

muddle the student. It would perhaps be a good thing

to convene an international committee so that elec-

trical .-nd electrochemical nomenclature might be

standardised ; at present it must be admitted that it is

more or less chaotic.

From a theoretical standpoint we do not think it

possible to meet with a better book than the one

before us, and there is little doubt that it will be

highlv appreciated and widely studied. F. M. P.

AUSTRALIAN INSECTS.

Australian Insects. By Walter W. Froggatt, Govern-

ment Entomologist, New South Wales. Pp. xiv+

449; with 37 plates, containing 270 figures, also

180 text-blocks. (Sydney : William Brooks and Co.,

Ltd., 1907.) Price 12s. 6d.

THIS is the first general introductory work pub-

lished on the insects of .Vustralia, and it will be

very useful to residents commencing the study of

entomology, as well as to any European or .American

entomologists who wish for a general view of the

.Australian insect fauna, which contains a large

number of highly interesting forms not met with in

other parts of the world, though som.e species found

in the extreme north appear to be onlv an offshoot

from the rich tropical fauna of New Guinea.

The classification adopted is mainly that employed

by Dr. D. Sharp in the " Cambridge Natural

History." Mr. Froggatt commences his work

with an introduction, tables of contents, and chapters

on classification, distribution, structure, and fossil

insects ; after a detailed account of the principal

groups of insects represented in .Australia, including

much interesting information about habits, &c., he

concludes the book with chapters on the collection

and preservation of insects, museum collections and

types, publications dealing with .Australian entomology,

and an alphabetical index of Latin and English i?-ime)i
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We have, fortunately, no representative of the

termites, or white ants, in Britain, though one species

is found as far north as Bordeaux ; but the author

figures the huge nests of several Australian species,

one of which, Termes meridinnalis, Froggatt, builds

what is called a " magnetic nest," like a brick wall,

about 10 feet high and long (judging from the figure

of the man standing in front), always pointing north

and south, with the wall facing east and west.

Another species, Eiitcrmes pyrijormis, builds a tower-

ing pillar-shaped nest, often iS feet high.

.Among the more remarkable specially Australian

insects of various orders figured in this book, we may
mention the curious apterous desert cockroaches

(genus Polyzostcria, p. ly) ; the great Phasmidae (of

which Podacanihus wilkinsoni, Macleay, is figured as

an example on plate v.); various strange grass-

hoppers, &c. (on plates vi. and vii.), and ncuropterous

insects (pp. 60, 61, plate ix.); the curious sawflies

belonging to the genus Perga, &-c. (pp. 71-73, plates

X. and xi.); various handsome Buprestidae (plate

xviii.); the gaudy day-flying moths of the

family .Agaristida; (p. 233) and the " whistling

(stridulating) moths " of the genus Hecatesia,

which emit sounds like the call of a Cicada

(pp. 234, 235), of which latter group there are

also many large and remarkable Australian species.

We may also note that while the butterflies of

Australia are not specially numerous or remark-
able, the moths are extremely numerous and interest-

ing, many being very remarkable either for their size,

their structure, or their beauty. Of course, we do
not meet with many British species, but among them
we may mention forms of the painted lady butterfly

and the convolvulus hawkmoth, hardly distinct from
the ordinary European insects, and the well-known
meal moth or flour moth (Asopia faniialis, L.) figured

on p. 269.

Occasionally we note a trifling error ; thus, on
p. 41, the names Lociista danica and Qidaleus sene-
galensis appear to have been transposed by some
accident.

We congratulate Mr. Froggatt on the publication

of this useful and interesting book. W. F. K.

OUR BOOK SHELF.
Nature's Craftsmen: Popular Studies of Ants and

other Insects. By Henry Christopher McCook.
Illustrated from Nature. Pp. xi+317. (London
and New York : Harper and Brothers, 1907.) Price
ys. 6d. net.

Dr. McCook has long been known as one of the most
painstaking and successful of the investigators of
insect life in .America, and the publication of a selec-
tion of his researches in a more popular form will, wc
hope, bring them under the notice of a far wider
public than his former works have appealed to. There
is no want of variety in the volume before us, and, in
addition to ants and spiders, which are perhaps the
author's favourites, he discusses bees, wasps, ant-lions,
cicadas, caddises, &c. Still, nearlv one-third of the
book is taken up with the most interesting subject of
the whole insect world, ants; probablv the most highly
organised of all known animals, born, not only in
complete armour, like some of the ancient gods' and
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heroes, but provided with all the tools and requisites

necessary for their busy and industrious lives, even
to brushes and combs, &'C. Their wonderfully
organised communities, where each works for all, and
all for each, make our most advanced civilisations

apoear almost as barbarism in comparison, and our
grandest architectural and engineering triumphs little

better than mud-pies.
.Among the most curious developments of ant-life

are the so-called "honey-ants," where the nests con-
tain a certain class of ants in which the abdomen
becomes enormously distended with a sweet substance
derived from a kind of oak-gall. When they have
attained this condition, they pass their lives in the

nests, hanging to the uneven roofs of the vaulted
chambers, and thev dispense food to the workers, by
whom they are tended like the other dependent classes

of the community, such as the queens and larvae.

.An excellent illustration of one of these internal cham-
bers is given on p. 99. This was taken from a nest
eight feet long, three feet high, and a foot and a half

wide, formed of galleries and chambers honeycombed
in the solid rock.

The book is written in a very pleasing style through-
out, with the exception of the last few pages, which
bear signs of haste. The illustrations are also

numerous and spirited, and many readers will.be
plea.sed to see the frontispiece, which gives us a por-

trait of the amiable author sitting on a lawn in a
garden chair.

In conclusion, we may perhaps venture to express a
regret that the word " instinct " is still used, as it

appears to us to be an obsolete expression which is

philosophically untenable at the present day, and
which it would be just as well to avoid.

Concrete Steel Buildings. By W. Noble Twelvetrees.
Pp. xii-F4o8. (London : Whittaker and Co., 1907.)

Price los. net.

This is a companion volume to the author's work on
concrete steel, in which the distinctive characteristics

of reinforced concrete were dealt with, and the theory
underlying the design of structures in this material
was discussed fully and in detail. In the present
volume the author gives particulars of a number of
typical pieces of constructional work in ferro-concrete

which have been carried out in this country and abroad
during the past few years. Mr. Twelvetrees has
selected with great care the various examples of this

method of building construction which he describes,

and architects and engineers who consult this book
will have little trouble in finding full descriptions of

buildings similar to any they may be called upon to

design. E.xamples of transit sheds for docks, rail-

way goods stations, warehouses, factory buildings,

business premises, villas, flour mills, hotels, theatres,

&c., are all in turn fully described, and excellent illus-

trations are given of all important details, with copious
notes as to the methods of making the concrete, the

nature and disposition of the reinforcing steel, and of

the results of proof tests of the structures. In the
illustrations, which form a very important feature of

a book of this nature, the author has wisely contented
himself with giving the chief overall dimensions.
When a radical departure from ordinary practice, such
as the use of ferro-concrete. is made in constructional
works, much can be learnt from the inevitable failures;

and the last chapter of the book is devoted to a brief

account of a few noteworthy collapses and of the probr
able causes of these failures, whether due to faulty

design, or to bad workmanship, or to both cau.ses.

In the appendi.K a list is given of concrete-steel build-

ings and other structures in the United Kingdom,
which will be found useful by those who are anxious
to have the chance of inspecting such works before
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deciding to adopt this type of construction in any given

case. An excellent index adds much to the value

of this book for reference purposes, which will prove

a welcome addition to the library of every architect

and civil engineer. T. H. B.

Water-works Management and Maintenance. By W. D.
Hubbard and Wvnkoop Kiersted. Pp. vi + 429.

(New York: J. \\'iley and Sons; London: Chap-
man and Hall, Ltd., 1907.) Price 17s. net.

This book is divided into three parts, the first dealing

with the methods and principles of developing, im-
proving, and storing water supplies ; the second with

the maintenance and operation of waterworks; and
the third with water rates, and depreciation and
valuation of waterworks property.

Although this book treats of American practice, and
cannot be regarded as a te.xt-book for experts, yet it

contains a great deal of information useful to those

having the designing and management of water-

works for urban districts.

The authors point out that in selecting a source from
which a supply can be obtained a knowledge of the

physical characteristics of the territory from which
the water is to be obtained is the first consideration

;

a chemical analysis is necessary to detect impurities

;

and as drinking water is a medium througli which
the bacilli of certain diseases may be imbibed, and
infection thus widely disseminated, a rigid bacterial

e.xamination has now become a recognised necessity.

Chapter i. treats of ground water supply and wells,

the percolating capacity of soils, rate of filtration

through sand, and purification works. The second
chapter deals with water supply from rivers, and the

means of fitting it for domestic use. The third

chapter describes the class of engines in use for pump-
ing, the other chapters treating of plans and records,

service connections, meters and fittings, fire protection,

financial management and accounts, water rates, and
depreciation.

Attention is directed to the subject of electrolysis, or

the effect that the introduction of street railways

worked by electricity has had on the water mains ; and
illustrations are given showing the effect of electrolysis

on the cast-iron mains. As a result of electrolytic

action the metal of the pipes becomes in some cases so

softened that it can be cut with a knife. Cast-iron is

affected the least, wrought-iron next, mild steel the

next, then high carbon steel, and lead the most. The
salts in the ground also have a varying effect, the

order of activity being chlorides, nitrates, and sul-

phates. The drier the soil the more resistance it

offers to the passage of the current. Wasting of the

lead in the joints also leads to leakage and eventual

failure of the i)ipe by the blowing out of the lead.

Pictures from Nature's Garden; Stories from Life in

Wood and Field. By H. W. Shepheard VValwyn.

Pp. 311; illustrated. (London: John Long.) Price

6s.

To the naturalist the chief point of interest in this

little volume is undoubtedly centred on the illus-

trations, which are reproductions from photographs by

the author. Among these we may specially refer to

one of a dormouse asleep (p. 34), which, so far as w-e

know, is unique, and certainly of great interest. The
photograph of a sleeping bat, apparently a pipistrelle

(p. 27), is likewise excellent, as is also one of a

Japanese or Manchurian sika-deer, with the white
" chrysanthemums " on the buttocks fully expanded

(p. 306). In both these instances it is a pity that the

names of the species depicted are not given. As to the

text, we venture to think even the author himself

would admit that it is scarcely of a nature demanding
detailed notice in the columns of this journal.

R. L.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for opinions

expressed by his correspondents. Neither can he undertake
to return, or to correspond wilh the writers of, rejected

manuscripts intended for this or any other part of Nature.
No notice is taken of anonymous comtnunications.]

On Correlation and the Methods of Modern Statistics.

In N.vture of August 29 (p. 401) appeared some account

of a (liscussion at the British Association on modern
methods of treating statistics. The following paragraph
occurs :

—

" Mr. A. R. Hinks, who was somewhat sceptical as to

the general applicability of the new methods, inquired

what meaning could be attached to the value 0'3 of the

correlation coefficient in such cases as y = \ogx. He also

gave an example in which questionable conclusions had
been arrived at by the method, the reason being that

certain groups of stars had been studied for special pur-

poses, while others had been neglected."

The obvious answer to the first part of Mr. Hinks's
inquiry is that no meaning could be attached to the par-

ticular value 0-3 unless we were told what part of the

relation y = log.v it referred to, and then it would have

a quite definite but limited meaning. Every statistician

trained in modern methods in the case of statistics belong-

ing to new material plots his regression lines and tests

the approach to linearity in his material. When he finds

any orderly system, but no approach to linearity, he

naturally tests the dependence of his characters by the

correlation ratio. That test applied to Mr. Hinks's case

of two absolutely correlated variables y = logj: gives

unity or perfect correlation, as we might anticipate.

Writing to Mr. Hinks for further information as to the

bearing of the second part of his criticism, he tells me
that the report is too brief to be intelligible, and owing to

his courtesy I have been provided with a fuller report of

his speech, in proof, for the Journal of the Royal

Statistical Society. The " questionable conclusions
"

reached by the method of correlation to which he refers

occur in " a recent paper published under the auspices of

Prof. Karl Pearson " (Winifred Gibson, Monthly Notices

R.A.S., vol. Ixvi., p. 445), and the special point to which

Mr. Hinks refers is the result reached by Miss Gibson for

the relationship between parallax and photometric magni-
tude. The point is an extremely interesting one, and that

must be my excuse for ventilating the matter in the pages

of Nature. Mr. Hinks makes two criticisms, the first as

to method and the second as to matter.

First, as to Method.—Mr. Hinks says that if the stars

were uniform in size and brilliancy, the parallax and
magnitude relation would be logarithmic, and consequently

the coefficient of correlation would not be unity. " He
understood that in such a case it was proper to use corre-

lation ratios, but not correlation coefficients. If this was
so, he would ask the exponents of modern methods to

erect a very large and conspicuous danger signal to keep

astronomical statisticians from falling into such a trap."

Now Miss Gibson's paper was, I believe, the first to

place modern statistical methods before astronomers, and
the statistician may well make slips in a new field. But as

to method; what does she actually do? She calculates

(i) the correlation coefficient between magnitude and
parallax, (2) the correlation coefficient between parallax and

amount of light, and finding both small, she plots (3) the

regression line, and calculates the correlation ratio, and as

this takes a value of 04, she points out that the corre-

lation coefficient is not the suitable measure in this case.

In other words, she puts up the very danger signal which

Mr. Hinks requires ! I fail entirely to see how Mr.

Hinks's remarks as to the logarithmic relation apply to

Miss Gibson's work. She has treated the matter correctly

from the statistical standpoint, and her paper shows that

she was fully aware of the possibilities attached to a

logarithmic relationship, which she more than once cites.

Secondly, as to Matter.—Here Mr. Hinks is on -safer

ground, but one in which I fancy astronomers have been

guilty of a considerable amount of circular reasoning.

Thev start from the hypothesis that magnitude is very

closelv related to parallax, and when the statistician shows
that the best determined parallaxes show no continuous

relationship between parallax and magnitude, they turn
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roinid and say :
" ^'cs, but uur stars were selected because

they had big proper motions." They thereby screen

entirely the (act that the fundamental hypothesis that the

brighter stars are much the nearer as yet awaits statistical

demonstration. Miss Gibson worked on the seventy-two

stars given by Nevvcomb, as of fairly well-ascertained

parallax. Mr. Hinks says that the peaks in Miss Gibson's

parallax-magnitude curve are in two out ol three cases

due to selection of certain stars because of their excep-

tional proper motion. Now this naturally leads us to

inquire why the stars with magnitudes about 2 and again
about 6 were not selected by their proper motions, but

those about 4 and 5 and again those about 7 to g were.

Further, there is a fundamental point which Mr. Hinks
has to meet. Statistically to produce large effect on the

correlation of two quantities by selection, the character

used for selection must have high correlation with both.

In other words, if the selection of stars by proper motion
is to pull down the assumed high relationship between
magnitude and paralla.x to a low value, not only must
magnitude and proper motion be highly correlated, but
proper motion and parallax. Now these correlations have
been carefully investigated, and we know what they are

—

they are such as to influence, but not very much influence,

any relation between parallax and magnitude. Now 1

think the circular process of the reasoning I have referred

to will be visible. It runs as follows :

—

There is a high relationship between parallax and
magnitude ; it is not statistically evident, because the
parallax stars have been chosen on account of proper
motion ; this involves a very high correlation between
proper motion and magnitude ; a very moderate correlation,

but not a high correlation, does exist. Shall we say that

these stars have been selected by reason of something else ?

Surely the hypotheses of high relationshJps between
magnitude and parallax and proper motion are of

sufficient importance to deserve proof, rather than to be
taken as axiomatic? If the reader will examine Table III.

of vol. ii. of the Yale Observatory Memoirs (p. 202),
which has reached me since Miss Gibson's memoir
appeared, he will find the parallaxes of 163 stars, differ-

ing widely from Newcomb's series, dealt with, but the
correlation ratio (0-28) is even less than that (0-40) found
for Newcomb's material. The specious appearance of

descending magnitude wnth the paralla.x groups is almost
wholly due to the first group of large negative parallaxes,

which seems merely to signify that large errors of parallax
are more common with faint stars. I take it that

035 is an excessive value for the relationship between
proper motion and magnitude.' Against these merely
moderate relationships I would place those connecting
spectral class and magnitude, which can be as high as
0'6q, and, again, the fact that colour and magnitude arc
related at least as closely as parallax or proper motion
and magnitude; and I would venture to ask whether it

may not be that the mass, the chemical constitution, and
the life-history of a star, as evidenced in its spectroscopic
character, have sensibly more to do with the magnitude
than its mere distance? After all, almost any theory of

distribution of stellar mass, position, and motion would
lead us to expect a relatively small correlation between
proper motion and distance, sensible, indeed, on the
average of great numbers, but as ineffectual for the pur-
pose of selecting an individual as choosing an able
assistant by a preliminary measurement of his head.

K.ARL Pf-.arson.

Biometric Laboratory, University College, London.

Plague Prevention in India.

His Majesty's recent letter on this subject to the
Government of India was well designed to stimulate the
Government to more active efforts against the disease, but
has been followed by pronouncements from it which do not
suggest any strong 'hope that that object will be attained.
In these pronouncements the Government of India issues
advice to the heads of local administrations regarding the
methods of dealing with plague—a familiar matter ; but,

1 Dr. A. Lee has worked out for me the correlation ratio for more than
330 northern and 303 southern stars in Bo«'s catalogue. For the southern
stars the correlation of magnitude and proper motion is insignificant, for the
northern stars it is much less than in the above cases, and would be in-
sienificant but for a group of four stars with maEnitude less than 1 -5. These
points will be brought out in a forthcoming memoir.
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as the Pioneer Mail of August 23 remarks :
—

" Nothing
is said about finding the money for the proper carrying

out of these recommendations." There is, moreover,

another defect which suggests further doubts. The whole
of the edict is filled with injunctions to avoid " any action

which excites the opposition of the people." Now as

almost every sanitary action, from cleansing the back-
yard upwards, does excite the opposition of a large per-

centage of the people, this policy means, I fear, not the

advancement, but the abandonment of any large-scale

operations against plague in India.

Obviously, in epidemics as in war, the superstitions,

fancies, and trifling objections of the individual must give

way to the public interest. The only alternative is wide-

spread death. To use compulsion may be unpleasant to

a Government, but it is a duty to use it. If a Govern-
ment does not use compulsion it must be held responsible

for the fatal results. In my experience, popular opposi-

tion to sanitary measures is not really a serious matter.

The strength of it is in inverse proportion to the capacity

and resolution of the authorities. What opposition has
occurred in this case has, I think, been created largely

by the original weakness which gave in to it. It is useful

to coinpare the despotic and successful sanitary methods
of the Americans with the feeble and futile system adopted
in India.

It is difficult to see the object of this pronouncement of

the Government of India, which will apparently tend only

to hamper executive officers in the performance of their

duties. We must infer that the recommendations were
made chiefly with a view to please the numerous pseudo-
philanthropists w'ho e.xert so much evil influence in the

councils of the great empire of Letspretendia.

Those who wish to ascertain w'hat is really being done
against plague in India, compared with statements in

Parliament, should consult Prof. Simpson's recent lecture

in the Lancet, especially that of July 27. According to

him, the Government has spent only about 1,500,000!. on
plague prevention, against 17,000,000!. on famine relief, and
this in spite of the fact that 20,000,000?. surplus revenue
has been collected during the same period (since 1896).

I have not seen any complete discussion of the actual
measures which should now be taken against plague in

India, but think that the following will be approved of

by most hygienists who have considered the matter :

—

(i) The whole of the plague administration should be
centralised, removed from the hands of the civilians who
have hitherto obtained such poor results, and put in those
of experts, on the .American system. This administration
should allot the expenditure, indicate the researches, direct

the practical measures, publish monthly reports showing
exactly what it is doing, and be held responsible for the

results of its work.
(2) The expenditure on plague research should be in-

creased ten-fold. The present commission is doing excel-

lent work, but the investigations can be obviously enlarged
so as to include many new fields, such, for instance, as the

search for a specific therapeutic agent, on the lines of work
now being done in connection with sleeping sickness.

In the message of the Government of India there is no
sufficient statement on either of these important points.

We may rest assured that if they are not included the
plague measures w'ill remain as ineffective as before.

Ronald Ross.
The University, Liverpool, September 16.

Root-action and Bacteria.

In Nature of July 18 (p. 270) I mentioned that I had
proved the excretion from plant roots of a toxic substance.
This substance proves to be alkaloidal in nature, and is

precipitated, in addition to the usual alkaloidal reagents,
by most of the substances in use as artificial manure.
Potassium sulphate and chloride appear to be the most
complete precipitants of all the reagents so far tried.

They appear to precipitate the substance in the form of a

base—a white amorphous powder. The amount excreted
is by no means negligible, and Sesamiim indicum, indeed,

in its early stages at least, appears to excrete more solid

matter than it builds up in its own substance.
Details are given in a Memoir of the Agricultural Depart-

ment of India. F. Fletcher.
Ghizeh, Egypt, August 22.
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SOME SCIENTIFIC CENTRES.
X.

—

The Liverpool School of Tropical Medicine.

ON July 9, 1S98, Major Ronald Ross completed the

proof that the malaria of birds was transferred

by the bite of mosquitoes from infected to healthy

birds. In December, 1898, a commission was
dispatched by the Colonial Office to British Central
Africa to study blackwater fever, to inquire into the

truth of Ross's discoveries, and to study the whole
question further.

.About this time. Sir Patrick Manson had been urging
the formation of schools of tropical medicine, and the

subject had received energetic support from Mr. Cham-
berlain. In Liverpool, also, the subject was warmly
taken up, and with such practical result that the first

tropical school was founded by Sir Alfred Jones,
K.C.M.G., in Noveniber, 1S9S. Major Ross was ap-
pointed the first lecturer of the Liverpool School of

Tropical Medicine, and the school was formally opened
by Lord Lister on .\pril 21, 1899, and on July i Major
Ross delivered his inaugural lecture, directing attention
to his scheme for extirpating malaria by attacking the
pool-breeding mosquitoes. The further result of this

was that at the end of July, 1899,

the first (malarial) expedition of

the school was dispatched to Sierra

Leone, West Africa. This was the

first of those expeditions to the

tropics which have made the school

famous. Since 1899 there has not
been a year in which some expedi-

tion has not been carrying out re-

search in the tropics, and at the
present moment there are at work
one in Brazil at yellow fever,

another in Africa on trypanoso-
miasis; and a third is on the point

of starting to study blackwater fever

in Central .Africa.

The educative effect of these ex
peditions has been immense, and we
hardly think it can be doubted that
every person interested, not only in

West Africa, but in the tropics

generally, owes a deep debt to the

school. Not only has the direct

practical outcome in the saving of

life been great, but indirectly also a
powerful effect is exercised on the
young generation, so that now those
going to the tropics do so with a
knowledge of what risks they run in respect of malaria,
and how to avoid them.

But, further, the influence of these e.xpeditions and
of the reports furnished by them has given an immense
impetus to anti-mosquito measures all over the world.
The most successful instance and the best known of

these measures has been the extinction of malaria
at Ismailia, and perhaps it is not too much to claim
that the influence of the Liverpool School of Tropical
Medicine has determined the magnificent success of

anti-mosquito measures under Col. Gorgas^ against
3'ellow fever at Havana.

In this connection it is of interest to point out that
Major Ross will read a paper at Berlin this autumn
summing up the progress of anti-malarial measures in

British Possessions all over the world. The gain to

the public is, then, we believe, a great one. That the
scientific results have been not inconsiderable is

evident from the publications of the well-known
memoirs of the school. Since 1899, when the first

memoir was published, twenty-one memoirs had been
published up to igo6, together with a text-book, " The
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Practical Study of Malaria and Other Blood Para-
sites."

Perhaps the two most striking discoveries recorded
in these memoirs were, firstly, that of Dutton, of a
human trypanosome in man, T. gambiense, the find-

ing of which was the forerunner of that of the same
trypanosome as the causative agent of sleeping
sickness; and, secondly, Dutton and Todd discovered,
independently of Milne and Ross, the spirochaete, S.

duttoni, of African tick fever, and they showed that

it was transmitted by the tick Ornitbodorus initubata.

Thus the school can claim a worthy, if not exclusive,

share in the elucidation of three of the great diseases

of .Africa, viz. malaria, sleeping sickness (trypan-

osomiasis, and .African tick fever. Thomas's success-

ful experiment in Manaos in infecting chimpanzees
with yellow fever by means of mosquitoes is also

worthy of mention.
These expeditions: have cost the school large sums of

monev, and have also involved the loss of two valuable

lives, viz. those of Dr. Walter Myers and Dr. J. E.

Dutton. Myers, who gave promise at Cambridge of a
distinguished career, died of yellow fever at Para
shortlv after the commencement of his work. Dutton 's

Prof. Ronald Ross, F.R.S.

brilliant career was cut short by death while working
in the Congo. Two recent developments show that the

school is still in vigorous youth, and is not content

with its past achievements. We have above alluded to

the publication of the memoirs. These memoirs were
exclusively devoted to the publications of the results

of the various expeditions of the school, and from this

cause and from their somewhat expensive price it was
thought advisable to change their form and to enlarge

their scope. A journal of high standard devoted to

tropical medicine and parasitology has long been

needed, and it was resolved to admit publications

from others than those who were connected with the

school. The result has been to establish the " .Annals

of Tropical Medicine and Parasitology," which pro-

mises to have a successful and useful career before it.

The expeditions, as we have already stated, have
become a marked feature of the school's activity. They
have necessitated the establishment of special research

laboratories. For although underlying these expedi-

tions is the idea that research into tropical disease is

best carried out in the area where the disease is
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endemic, yet much material is accumulated during

these expeditions which can only be worked out subse-

quently. As the laboratory accommodation is insuffi-

cient to accommodate all this material, a research

department under a special director has been estab-

lished at Runcorn, where ample room for animals
and laboratory experiments exists. These laboratories

also supply parasites in a living condition for the

purposes of study in the teaching laboratories. Here
numerous e.xperiments have been and are being
carried out in the treatment of sleeping sickness

(trypanosomiasis). It was Thomas who first sug-
gested ato.xyl in the treatment of trypanosomiasis.
This, followed by mercury, is probably the most
hopeful treatment now in existence.

We may finally briefly refer to the laboratories, where
the public, no less than by the expeditions, benefits by
the training of medical men, already stationed in or
about to proceed to the tropics. In fact, it is stated in

its prospectus that the first of the objects of the school
is to give a practical training to medical men proceed-
ing to the tropics. In connection with this training,

which is as thorough as the too-brief period of three
months will allow, about thirty medical men pass
through the :ichool in the year, a number which is not
too great for the staff successfully to cope with.

THE YEAR'S PHOTOGRAPHY.
'T'HE annual exhibition of the Royal Photographic
-' Society is now open at the New Gallery in

Regent Street, and will remain open until
September 26. .Artistic, professional, and commercial
photography are well represented, but we are con-
cerned chiefly with the scientific and technical
sections. The exhibition aims at showing the year's
progress, and as the item that has aroused the most
interest since last October is the commercial intro-

duction of the Lumiere " autochrome " plate, which
serves for the copying of coloured objects in colour
on a single plate, photographs by this method form
the most conspicuous group in the exhibition. The
results are transparencies on glass, and are con-
veniently arranged for viewing them in a darkened
portion of the balcony. The character of the new
plates has already been described in these columns,
therefore it is sufficient to say here that they depend
upon the usual principles of three-colour work, and
that their novelty consists in having each plate com-
plete in itself, and needing no instrument, taking
or viewing screen, or other special accessory for their

use or examination. Messrs. Lumiere are to be con-
gratulated on their success, and well deserve the

medal that has been awarded them. As to the

results, some appear to be excellent, while others
must be faulty from the predominance of one of the

three colours ; but, as we have so often said before
in connection w'ith colour work, it is impossible to

judge of the results as one would like to be able to

unless the original is side by side with the copy. No
exhibitor seems to have cared to submit any of his

pictures to this test. This remark also applies to the

other colour photoaraphs, which demonstrate that the

multiple-plate methods still hold their own, and that

the standard of perfection has, perhaps, a tendency
to rise. Photomicrographs of the grain of the
" autochrome " plates and spectra taken on them are

on view, and serve to show the limitations of three-

colour processes when dealing with the comparatively
unmixed colours of the spectrum.
Some of the nhotograohs of Mars, taken two

months ago at the Lowell Observatory, are shown
bv Profs. Lowell and Lampland. Several canals are
visible, and one has been photographed double.
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Drawings of the planet made under high magnifi-
cation are added for the sake of comparison. The 1

Greenwich Observatory send four frames of work
:

done during the year, which include the recent comet,
.Saturn and its satellite Phoebe, and Jupiter and its

satellites VI. and VH. These astronomical exhibits
will prove of great interest, not only to those who are
students of the subject, but also to those whose chief
source of information is their daily paper.
Of the considerable collection of photographs of

living creatures it is possible to refer to only a few.
Mr. Douglas English contributes a series of photo-

|

graphs illustrating the life and history of the British
mud-wasp, but his most striking exhibits are those
in which he has obtained a very close imitation of the
colour of the original by locally modifying the image
with reagents, and in one case backing it with
" metallic powders." He is bold enough to send the
actual skin in one case to show' how very nearly he
has reproduced the colour. Notwithstanding Mr.
English's success, we are inclined to di.scourage work
of this kind, because by such manipulation the ex-

amples lose much of their value as photographs, and
it is very doubtful as to how long the colours pro-

duced in this way will remain without change; but it

must be admitted that at present they convey an
excellent idea of the originals. ."^mong the other

exhibits of special interest may perhaps be mentioned
Mrs. Veley's " Lemur Studies," Mr. W. Bickerton's

three photographs of the common tern alighting at

its nest after flight, and Mr. .Alfred Taylor's ten

photographs of the " Long-eared Owl from the Egg
to Maturity." Mr. Daniel Finlayson's three frames
are of a kind that must be exceedingly useful for

teaching purposes. He shows the leaves of four

common plants " awake and asleep," five photo-

graphs illustrating " Red Clover strangled by
Dodder," and ten distinct examples of " Seed Dis-

persal by Hooks, Parachutes, and Wings."
Pathological work is not much in evidence, but

the majority of visitors will doubtless find a personal

interest in Dr. G. H. Rodman's radiograph of the

two hands of a young lady, one of which was severely

affected by rheumatism. The small bones of the

diseased wrist are apparently matted together. Mr.
Martin Duncan's photomicrographs of living bacteria

are noteworthy, though for practical purposes of

identification microscopists will probably continue to

prefer to deal with dead "preparations." Mr.

Duncan gives no hint of his method which he " has
now perfected."
There are numerous other exhibits of many various

subjects, for the collection of this year surpasses that

of any previous year that we recollect in interest,

variety, and general technical excellence; but we must
refer to Mr. Frederick E. Ives's diffraction gratings,

though they are not strictly photographic. These
replicas are made with fish-glue instead of gelatin,

and, by the means described in the catalogue, he

has obtained, in addition to normal results, " freak

gratings " of many different kinds. Not only can

most of the light be thrown into the first-order spec-

trum on one side, but vigorous copies can be made
from weak originals. A considerable variation of

colour effects is shown in the " fre.aks," and may
serve to indicate some of the possibilities of variations

that may occur to a greater or less extent in gratings

intended to give normal results. These gratings can

be seen on application to the attendant by anyone

interested in the subject.

Those who wish to see the results of the practical

application of photoeraphic methods to pictorial pur-

poses will find a collection of excellent examples in

the west room which is devoted to this section, and a
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choice selection at the Gallery of the Royal Society of

Painters in Water Colours, 5a Pall Mall East, this

latter being the fifteenth annual exhibition of the

Photog-raphic Salon. In neither case is the method of

production stated, so that it is not possible to know-
how much is pure photography nor whether any given
example is likely to be reasonably permanent. It is,

however, a noteworthy fact that, besides the platinum
and carbon processes in their numerous variations, this

year there are many "oil prints," that is, prints in

which the image is produced in pigments prepared in

oil, by the process introduced by Mr. G. C. H.
Rawlins a year or two ago. It is satisfactory to note
that as these processes that yield results of undoubted
trustworthiness increase in number, there is a ten-

dency for them to oust those that are less desirable.

C. J.

INTERNATIONAL SEISMOLOGICAL
CONGRESS.

THE second conference of the International Seis-

mological Association will be held at the Hague
on September 2 1-25. The first two days will be occupied
bv the permanent commission, which will discuss the

financial reports from the secretary and the director,

election of officers, and other matters relating to

general administration. The meetings of the general
assembly will take place on September 24 and 25.

Amongst matters of immediate seismological interest

to be discussed we notice the question of establishing

a station at Kashgar, seismological bibliography, the

annual publication of a catalogue of earthquakes for

the entire world, and the geographical distribution of

sound phenomena which have had hypogenic origin.

Other scientific questions which will receive consider-

ation relate to the rapid publication of data relating to

large earthquakes, the reduction of seismic elements
to absolute values, and the reproduction of seismo-
grams. Discourses and conferences relate to a cata-

logue of microseisms for the year 1904, and the earth-

quakes in that year which have been recorded through-
out the world, together with the analysis of seismo-
grams, the publication of seismograms obtained on
August 16 and 17, 1906, and the new work now in

progress at .Strassburg Observatory. To carry out the

above programme evidently means a full four days'
continuous work.
From what we read in daily papers and magazines,

it is clear that much haziness exists in the public mind
as to how earthquakes came to have an international
importance. The first successful attempt to treat

earthquake phenomena in a scientific manner was un-
doubtedly due to the late Robert Mallett. Strange as
it may sound, his work practically remained in abey-
ance until Japan, desiring to acquire some of the
material civilisation of the west, invited to her shores
people from all quarters of the globe. Although none
of these ' was asked to give instruction relating to

earthquake phenomena, none of them could refrain

from giving serious attention to movements which
were frequently, and we may even sav rudely, brought
to. their notice. In 1880 a seismological society was
established. The first important work accomplished
by this society' was to devise instruments which would
measure ' earthquakes, the result of which was that
constructors for the first time learned that earthquake
forces could be expressed in definite mechanical units.

This led to new types of structures, and these experi-
ence has shown will stand severe shaking^s whilst
ordinary European structures seriously suffer. This
issue of seismological investigation, inasmuch as it

bears upon the safety of life and property, indicates
that the study of earthquake phenomena is of more
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practical importance than is generally supposed.
Among other outcomes of the study we may mention
the determination of suboceanic sites where it would
be fatal to lay a cable, the indication where certain
cables have failed, and the collection of materials
which enable those who insure to adjust rates to

risks.

Whether the information bearing upon what may
be called the " by-products " of seismological inves-
tigation will attract the attention of the International
.Association remains to be seen. Should it do so,

then the British Government and the British investor
may be compelled to go abroad to supply their wants.
-At present the work of the association is chiefly
directed to that which is purely scientific, teleseismic
records and their interpretation receiving the most
attention. Since 1755 it has been recognised that a
very large earthquake occurring in one country might
give evidence of its existence in very distant regions
by causing water in lakes or ponds to oscillate. In
1877 the oscillations of a bubble in a level at Pulkova
were traced to an earthquake which destroyed
Iquique. In 1884 cryptoseismic movement was fre-

quently recorded in Japan. The late Dr. E. von
Rebeur-Paschwitz also lecorded these unfelt move-
ments, which he traced to definite seismic centres.

In connection with the history of international seis-

mological cooperation, it may be here mentioned that
one of the first attempts to obtain the same was made
in 1883 through his Excellency the late Sir Harry
Parks and the Foreign Office of Japan. In 1895
attempts to repeat the same came from Japan and
from Germany ; the first successful attempt was that
undertaken by the British Association in 1897, which
now enjoys the cooperation of about fifty similarly
equipoed stations fairly evenly distributed over the
land surfaces of the globe. This is an asset of con-
siderable importance which we hope may continue to

exist, and at the same time be able to assist the con-
gress now sitting at The Hague.

THE IMMIGRATION OF SUMMER BIRDS.'^

T^HIS second report is very similar to that first

•^ issued, which was noticed in Nature for Sep-
tember 6, 1906. It has been prepared on the same
lines, and is open, to a large extent, to the same
criticism, though we are glad to observe that the
various immigratory movements are now associated
with the weather conditions prevailing in countries
south of the shores of the Channel.

In the best interests of the inquiry, and at the risk
of again being considered " somewhat hostile," the
writer would once more urge the committee to confine
its labours for several years to come to the pub-
lication of the observations received, and to refrain
from drawing conclusions of any kind from its

present limited knowledge. It serves no useful pur-
pose to mention that particular species arrived on
certain sections of the coast only, for in all but a few
cases their supposed absence merely indicates that
they escaped the notice of the observers, and nothing
more ; they have long been known as immigrants on
the sections of the coast from which the committee
has not, as yet, received information concerning
them. The publication of observations of this nature
has already misled some who have but little know-
ledge on the subject ; and so also has the statement
that the few species which arrived on the south-east
coast held a north-westerly course and so reached
Wales ! No proof is offered in support of this very
remarkable speculation, nor is any worthy the name

1 Report on the Immigrations of Summer Residents in the Spring of 1006.
By a Committee .appointed by the British Ornithologists' Club. (London :

Wilherby and Co., 1907.) Price 6s.
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afforded by the published data. In fact, the report

generally bears evidence of having been drawn up

on the supposition that the data are practically coni-

plete, whereas such perfection, or anything like it,

is an absolute impossibility. The committee, and

others interested in bird migration, would do well to

remember that not one bird in a thousand that ar-

rives on our shores, or which proceeds inland or

coastwise, comes under the notice of competent ob-

servers, numerous though they be. This important

consideration makes it imperative that some years

must be devoted to the amassing and testing of

materials ere the foundations of a trustworthy report

can be laid.

The records collected by the committee are

numerous, and, as interim reports seem to be desired,

may be considered of sufficient interest and value to

render them worthy of publication. There are a

number of unfortunate slips in the report, some of

which are so palpable that it seems strange that Mr.
Bonhote's—the preparer's—colleagues on the com-
mittee did not detect them. W. E. C.

PRESERVATION OF MEMORIALS IN
AMERICA.

AS an outcome of an article which appeared in

these columns on June 6 (p. 130), entitled

" Landscape Protection in Germany," the .American

Scenic and Historic Preservation Society has sent us

some of its literature. This society was incorporated

in 1S95 by a special act of the Legislature of the

Stale of New York, and holds, therefore, a semi-

official position in that State. It has to report an-

nually to the Legislature, and has a right to make
recommendations regarding improvements to any of

the municipalities.

The society's aims are summed up to a large extent

in its name. It endeavours " to protect beautiful

features of the natural landscape from disfigurement,

either by physical alterations or by the erection of

unsightly signs and structures, and to preserve from
destruction remarkable geological formations or

organic growths possessing an artistic or scientific

value"; and it also endeavours "to save from ob-

literation names, places, and objects identified with
local, State and national history; to erect suitable

historical memorials where none exist."

In towns and villages it aims at procuring parks and
open spaces, where necessary for the health and com-
fort of the inhabitants; it makes every effort to pre-

vent the destruction of trees, and stimulates as much
as possible a desire for local beautification in the

minds of the public.

The funds depend on the members' subscriptions
and voluntary contributions. The Government gives
no financial support, but public money is occasionally
placed at its disposal for acquiring or keeping in order
properties for the public benefit. It is also em-
powered, according to its charter, " to receive real

or personal property, in fee, or trust . . . and to ad-
minister it as a public trustee."
By means of meetings, free lectures, circulating

historical pamphlets, and various educational means,
the society endeavours to engrain in the people an
appreciation of the beauties of nature, and also a
patriotic interest in historical localities. Its efforts
are becoming fully appreciated all over -America, for
its services are requisitioned in many different parts
and in many different ways, the verifying of historical
sites and putting up of tablets to commemorate note-
worthy events being the most usual. .America is
much to be congratulated on having such a society,
and especially one that is so active.

NO 1977, VOL. 76]

NOTES.
Prof. J. B. Far.mer, F.R.S., has accepted the editor-

ship of the Gardt^ners' Chronicle in succession to the late

Dr. M. T. Masters, F.R.S-

The inaugural address of the coming session of the

Royal Scottish Geographical Society will be delivered by
Lord Milner in the Synod Hall, Edinburgh, on Wednes-
day, November 13.

We regret to see the announcement that Prof. L. F.

Vernon Harcourt, emeritus professor of civil engineering

at University College, London, died on Saturday,

September 14, at sixty-eight years of age.

The managers of the Metropolitan Asylums Board have
approved of the erection at Belmont, Surrey, of new
laboratories for the preparation of diphtheria anti-toxin

and for bacteriological work. The total expenditure on the

laboratories is not to exceed 6500Z.

Symons's Monthly Magazine, the present issue of which
is the five hundredth number of that interesting organ of

meteorological opinion, announces that Dr. G. Hellmann
has been appointed professor of meteorology in the Uni-

versity of Berlin and director of the Prussian Meteor-

ological Service, in succession to the late Prof, von Bezold.

A TELEGR.-iM froni Seattle states that a volcano in the

.Aleutian Islands became active on September i and 2,

and that ash ejected from it fell upon twenty villages. .A

disturbance recorded by a seismograph at Washington on
September 2 appears to have been due to this eruption.

The Royal Geographical Society has received the

following telegram referring to the .Anglo-American Polar

Expedition, signed by Captain Mikkelsen and Mr. LefEng-

well :

—
" Sledge trip covering 500 miles crossed edge

continental shelf twice soundings 50 miles off coast and
beyond 630 metres no bottom ship lost next year con-

tinuation geology ethnography surveying and exploration

Beaufort Sea."

The Royal Commission on Mines has appointed Dr.

.A. E. Boycott to make an investigation with a view to

determine whether there are any indications of the disease

known as ankylostomiasis (miner's worm) in coal mines

in Great Britain. Mr. John Cadman has also been

appointed to make a series of observations and tests of

mine air in connection with the question referred to the

commission whether any steps should be taken to lay down
a standard of ventilation in mines.

Prof. E. Heckel, director of the Colonial Institute at

Marseilles, has been awarded the gold medal founded by

Dr. F. A. FlUckiger, of Strassburg, in 1S93, and awarded

every five years, in recognition of steps taken to promote

the advancement of scientific pharmacy, irrespective of

nationality. Mr. E. M. Holmes, the curator of the

museums of the Pharmaceutical Society of Great Britain,

received the first medal, and the second was presented to

Dr. C. Schmidt, of Marburg.

The discovery of an interesting dene-hole on the south

side of Windmill Hill, Gravesend, was described in the

Times of September 14. It appears that a workman
engaged in making excavations for building purposes dis-

covered a shaft, rather less than 3 feet wide, which

descended vertically to a depth of 55 feet from the surface,

when it entered the chalk, and after piercing 3 feet of

this rock opened out into a large artificial cavern. This

cave was divided into two chambers by a roughly hewn
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wall of solid chalk, a western chamber measuring about

30 feet by 24 feet, and an eastern one about 24 feet by

20 feet. The excavation consequently presented the excep-

tional character of a twin chamber. The roof showed

numerous holes, apparently made by picks of horn used

in excavating the chalk, whilst the walls had been

smoothed, perhaps by means of flints. A curious smooth-

ness on part of the roof of the eastern chamber, clearly

due to long-continued but gentle friction, led to the sug-

gestion that some substance like corn in the ear had been

pitched into the chambers from the top of the wall, which

formed a platform under the shaft, thus apparently lend-

ing some support to the view that the dene-hole may have

been used as a subterranean store-house for grain.

Owing to the development of wireless telegraphy in the

Navy, the Admiralty has decided to establish a separate

branch of the Service for this work, and this branch will

be kept quite distinct from the ordinary signalling branch.

In order to place the new section on a proper basis, about

three hundred men will be turned over to it as volunteers,

taken from the leading signalmen as well as able seamen
and marines. Ultimately the telegraphists will be recruited

from boys entered in the training ships in the usual way.

The Admiralty has also decided to erect a wireless tele-

graph station for the use of the Royal Naval Service at

Corkbeg, near the mouth of Cork Harbour. This station

is to supersede Roche Point station, the situation of which
is not considered safe.

The President of the Local Government Board has

authorised the following researches under the grant voted

by Parliament in aid of scientific investigation concerning

the causes and processes of disease :—(i) Further study by
Dr. Sidney Martin, F.R.S., of the chemical products of

pathogenic bacteria. (2) Bacteriological investigation by

Dr. F. W. Andrewes of the air of sewers and drains.

(3) Observation by Dr. W. G. Savage of the bacteriology

of " garget " and maladies of the udder or teats of milch

cows, and of possible relation of sore throat in the human
subject to pathological conditions of the udder and teats

of these animals ; also investigation by him of para-

typhoid fever and its piicrobic cause. (4) Joint investi-

gation by Drs. M. H. Gordon and T. J. Horder of the

life-processes of the Meningococcus, with a view to means
of combating cerebro-spinal fever.

The Permanent International Commission of Aeronauts

and the International Federation of Aeronauts held con-

ferences at Brussels last week, under the presidency of

Prince Roland Bonaparte. An address on the advantages

of the universal adoption of the metric system in aero-

nautics was read by Dr. Guillaume, and a resolution in

favour of its adoption by all affiliated aero clubs was
carried unanimously. Papers wjere also read on air

currents, dynamics of the atmosphere, wind velocity,

temperatures at high altitudes, aeronautic observatories

for practical meteorology, the history of dirigible balloons,

progress of the problem of flying and aerial navigation,

and the economical manufacture of hydrogen for balloons.

On Sunday, thirty-four balloons started from the Pare
Cinquantenaire in competition for the valuable cup to be

presented to the aero club of the country the balloon of

which covers the greatest distance. The contest was won
by a German balloon, which descended at Bayonne, having
covered a distance of 1000 kilometres. The second place

is shared by a Swiss balloon, which covered 900 kilo-

metres, and a British balloon, which travelled 890 kilo-

metres. The international conference will be held next

j'ear in London.
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The Frithjof, with the Wellman expedition on board,

arrived at Tromsb on September 13, the attempt to reach

the North Pole by airship having been abandoned for this

year. On September 2 Mr. Wellman 's balloon, the

America, was towed about two miles in a northerly direc-

tion to Vogel Bay Island. Off this island the airship was

set free, but the wind, coupled with a driving snowstorm,

finally beat it back over the mainland of Spitsbergen.

The gas being allowed to escape, the airship descended

and landed on a glacier about half a mile inland. No
damage was sustained, except that a few tubes and wires

were broken and bent. The scientific instruments on board

were uninjured. The America was in the air three hours.

In the one hour and a quarter during which she was
travelling by her own power she made about fifteen miles,

including some beats to windward, demonstrating the

power of the motor and the dirigibility of the airship. In

three days the entire ship, including even part of the gaso-

line, was conveyed back to camp in good order. The
balloon-house and the entire plant were put into condition

for the winter. Three men were left to guard it until

next summer.

On September 13 the Lusilania, the world's greatest

and fastest ship, reached New York, having covered the

distance between Queenstown and Sandy Hook, 2782 miles,

in five days fifty-four minutes, at an average speed of

23.01 knots. Although the Lusitania has not lowered the

Atlantic record, she has crossed at a greater pace than

any boat on a maiden voyage ever did before her. The
slight difference existing between the Lusitania's average

and the Deiitschland's record of 23-15 knots in 1903 is

attributed to fog. The progress marked in steamship

construction since the advent of the Umbria twenty-three

years ago is instructive. The length has been increased

50 per cent., and the displacement is more than three

times what it was. The power of the machinery has been

multiplied by five, but so great is the difficulty of in-

creasing the speed that the Lusitania, notwithstanding its

enormous advance in size and power, has not added more
than 25 per cent, to the speed. The Lusitania has a

length of 760 feet, a breadth of 88 feet, and a depth of

60 feet 43 inches. Its draught is 33 feet 6 inches, its dis-

placement 38,000 tons, and its gross tonnage 32,500. It

requires about 5000 tons of coal to steam to New York,

and carries a cargo of 1500 tons and 2198 passengers.

The indicated horse-power of the steam turbines is 68,000,

and the steam pressure 200 lb. The full complement of

the ship is 827 persons, the navigating staff numbering
sixty-nine, the engineering staff 369, and the personal 389.

Two papers read at a conference of the Catholic Truth

Society on September 11 dealt with the question of the

bearing of scientific progress upon religious belief. The
Rev. J. Gerard, S.J., in a paper entitled " Science and

her Counterfeit,'* pointed out that the true man of science,

that is, the investigator actively engaged in scientific re-

search, must be distinguished from purely popular writers

and lecturers on scientific subjects. " It is the first prin-

ciple of science," he remarked, " that nothing should be

taken on faith, that we should prove all things, and take

no step forward until we have made quite sure of our

ground." Many writers, however, who undertake to

supply the demand for popular scientific instruction, con-

tradict in their practice the principles which men of science

insist upon as necessary for the attainment of real knovif-

ledge, and encourage the habit of hasty conclusion instead

of the spirit of scientific caution. Hypothesis is an

essential part of scientific progress, but, as Dr. B. C. A.

Windle explained in a subsequent paper on scientific facts
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and scientific hypotheses, it is necessary to distinguish

clearly betwoen hypothesis or theory and scientific observ-

ation. Let facts be accumulated in as great a measure

as possible, and theories too, in reasonable number, but

let us be quite clear as to what are facts and what are

theories, and quite definite in our ideas as to the relative

value of the two categories. Father Gerard and Dr.

Windle are justified in their remarks as to (he unscientific

character of much that is put forward in the name of

science, but without the authority of careful and accurate

observation. One reason for this is the attempt made to

instruct people in scientific progress who will not take the

trouble to understand the alphabet of nature. To the

general public a sensational assertion is much more
interesting than a plain statement of fact, and a personal

opinion is confused with the established truth to which
it refers. It is, however, a sign of progress that the

road to the present position of science is strewn with the

wreck of hypotheses and theories. No true philosopher

regards a hypothesis or theory as a Procrustean bed upon

which all new knowledge must be placed, but only as a
working or suggestive explanation of observed facts. In

this respect the scientific type of mind differs from that

which is content to accept mediaeval scholastic philosophy

as a final court of appeal for new learning.

Biologisches Centralblatt for August 15 and September i

contains an article by Mr. A. Mordwiiko, of St. Peters-

burg University, on the biology of the Aphididse, being

a summary of a larger work on the same subject. The
reproduction of these insects is discussed in the first portion

of the article.

In British Birds, No. 4, Messrs. Witherby and Tice-

hurst continue their account of important additions to the

list of species recorded from our islands since 1899. Atten-

tion may also be directed to a note by the first-named

writer on the nesting of a pair of herons in a pool on

Dungeness beach.

The greater portion of the August issue of the Museums
Journal is devoted to the conference held at Dundee in

July last, where the presidential address was delivered by
Mr. J. Maclauchlan. The majority of the papers read

was devoted to subjects connected with art and manu-
factures rather than to natural science.

Two papers in part iii. of vol. li. of the Memoirs and
Proceedings of the Manchester Literary and Philosophical

Society are devoted to zoological collections made by Mr.
S. A. Neave in N.E. Rhodesia. In the first, which is

illustrated by a coloured plate of two new species, the

collector discusses the birds, while in the second Mr.
G. A. Boulenger, who describes one new fish, records the

cold-blooded vertebrates obtained.

The habits of the North American short-tailed shrew-
mouse (Blarina brcvicauda) form the subject of an article

by Mr. A. F. Shull in the August number of the American
Naturalist. In winter, at any rate, the species feeds

largely on snails of the genus Polygyra. These snails are

hoarded by the shrews for future use, the emptied shells

being either left on the surface of the ground or deposited
in various parts of the nests or burrows. Short-tailed
field-mice and vesper-mice are also attacked and killed for

food, while numbers of insects and earthworms are like-

wise consumed. The shrews are therefore highly beneficial
to the agriculturist.

To the August number of the Zoologist Mr. Graham
Renshaw contributes some notes on the Californian condor
{Gymnogyps californianus), a species in imminent danger

of extermination. Although in former days ranging sa
far north as British Columbia, this condor—the largest

bird-of-prey in the United States— is now represented only
by a small remnant in south-west California. A flock of

twenty-six was, however, seen so lately as 1894, and it

is hoped that the species may still be holding its own
in the more remote mountains. A specimen is now living

in the Zoological Park, New York.

Wh.\t amounts to little less than a revolution in the

taxonomy of invertebrates is proposed by Mr. R. T.
GiJnther in the August issue (vol. li., part iii.) of the

Quarterly Journal of Microscopical Science. Although
their moUuscan affinities were suggested by d'Orbigny in

1834, the arrow-w^orms (Sagitta, &c.) have been definitely

classed by nearly all modern zoologists among the annelids,

in which they constitute the group Ch^tognatha. Mr.
Giinther is, however, convinced that they are in reality

primitive molluscs. " No organ of importance," he re-

marks, " has been described in chaetognath anatomy which
is not paralleled by similar and, we believe, homologous
organs among the Mollusca. Indeed, we believe, we can

go further and demonstrate that the divergences of struc-

ture between the Chsetognatha and the Mollusca are

slighter than those known to exist between different orders

belonging to the latter phylum." The Mollusca, accord-

ing to the author, typically pass through a free-swimming
(" veliger ") stage, and while in creeping and sessile forms

the foot and shell attain high development, in pelagic

types the shell tends to disappear, and the foot may either

likewise atrophy or become modified into a swimming
organ. On this view the class may be divided into Necto-

malacia and Herpetomalacia, the former including the

shell-less Chaetognatha and the shelled Cephalopoda, and

the latter all the rest.

In Nature Notes for September, Mr. O. C. Silverlock

records the results of experiments conducted by himself

during the last two years with the view of testing the

sensibility of ants to changes of temperature and to the

ultra-violet rays of the spectrum. As regards the first

point, the experiments indicate that very sinall changes of

temperature are perceived by these insects, the sensations

of heat in which must be much "more delicate than in

human beings. Many ants, for instance, perceive so small

a rise of temperature as o°3 C, while a very large per-

centage take cognisance of a rise of o°'5 C. In respect

to the ultra-violet rays, if has been already shown by

Lord Avebury that these affect ants like true light-rays,

and this being so, the author is of opinion that these rays

probably appear to them as a colour of which the human
mind cannot form a conception. The ants do not appear

to be chemically affected by these rays, but they change

their positions when placed in the spectrum by reason of

their dislike to the colour of these rays, and also on

account of the smaller heating effect produced by this

end of the spectrum.

In the report for the year 1906-7 of the industrial section

of the Indian .Museum, Calcutta, Mr. I. H. Burkill

enumerates the additions to the collections received during

the year ; among the art specimens is a sword and silver

scabbard presented by the Tashi Lama. Of the pro-

ducts examined by Mr. D. Hooper in the laboratory,

the oleo-resin of Ilardwickia binata, the gum-resin of

Mangifera indica, and the oiL of Cochlospermum gossy-

pium are interesting ; also the sample of Kashmir hops.

It was a happy inspiration to bring together in the

Natural History Museum at South Kensington a collection

of Linnean mementoes in commemoration of the biccn-
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tenary of the great Swedish naturalist. The collection,

consisting of portraits, autographs, manuscripts, specimens

and books, is arranged in one of the bays of the great

hall, and a small pamphlet, prepared by Dr. .\. B. Rcndle,

explaining the different exhibits has been issued as the

third of the special guides of the museum.

.As ingenious but difficult hypothesis, tracing the origin

and evolution of ahgiosperms to aposporous developments

from a type allied to the thallose liverworts, is offered by

Mr. O. F. Cook in vol. ix. of the Proceedings of the

\\'ashington Academy of Sciences. It is suggested that as

aposporous prothalli arise from the sporophyte in certain

varieties of Nephrodium pscudo-mas, so the gametophyte

of the primitive angiosperm may have had its origin
;
the

proposition requires the elimination of the macrospore, and

leads to the comparison of the nucellus with an aposporous

prothallus, thus running counter to accepted homologies.

It cannot be said that the arguments advanced are

sufficiently weighty to warrant a reversal of existing

opinion.

The third part of the botanical series of the Philippine

Journal of Science (vol. ii.) contains determinations of new
or little-known indigenous ferns, and a collation of species

of Dryopteris, both prepared by Dr. H. Christ, and the

diagnoses of new Philippine palms, by Dr. O. Beccari

;

also Mr. E. D. Merrill contributes a first list of Philip-

pine botanical literature. Dr. Christ notes that there is

a tendency to the production of insular reduced types

among the ferns, instancing the irregularity and reduction

of fronds in Dryopteris canescens^ and the peculiar stunted

forms grouped under Leptochilus heteroclitus and Pteris

heteromorpha. A new species of Christensenia, more

recognisable under the generic name Kaulfassia, is de-

scribed. Dr. Beccari's communication includes three

species of Areca, one as robust as Areca catechu, als(

species of Pinanga, Arenga, Livistona, and Calamus.

Mr. R. N. Hall, in his " Notes on the Traditions ot

South -African Races, especially of the Makalanga of

Mashonaland, " reprinted from the African Monthly,

and published by the .African Book Co., Ltd., Grahams-

town, has revived his controversy with Mr. R. Maclver

regarding the date of the Zimbabwe temple. In his

reply to the theorv that the ruins cannot be dated earlier

than the fourteenth or fifteenth century A.D., he lays

special stress on the statement of De Barros that, on the

arrival of the Portuguese at Sofala, about 1505, the Moors

informed them that the temple was then ancient, and

that the Makalanga possessed no tradition of its erection.

It is obvious that on such a question the oral traditions

of savages are of little value. But Mr. Hall discusses at

length various lines of evidence, which, he believes,

establish the permanence of such_ traditions among the

Bantu races—their veneration of ancestors, their gene-

alogies of royal families, their belief that their forefathers

migrated from the north, their tales of the early Portu-

guese occupation, of cannibalism, the slave trade, and so

on. He further asserts that the Makalanga have been

less migratory than their Bantu kinsfolk, and hence their

belief in the extreme antiquity of the Zimbabwe is deserv-

ing of credit. On the other hand, he admits that these

traditions were not recorded at the time when Europeans

first came in contact with them. On the whole, the

Makalanga traditions in the versions now accessible do

not command perfect confidence, and they do not furnish

conclusive evidence in disproof of the' archaeological facts

on which the conclusions of Mr. Maclver were based.

The third part {the second in order of issue) of the

Eugenics Laboratory Memoirs has just been issued by

Messrs. Dulau and Co. It is entitled " The Promise of

Youth and the Performance of Manhood," and contains

the results of an inquiry, by Mr. Edgar Schuster, into the

question how far success in the examination for the B.A.

degree at Oxford is followed by success in after-life. Apart

from the Oxford class lists, the investigation is based on
" Crockford " and Foster's " Men at the Bar." The
results show a striking relation between the earlier and

later success. Thus among those who took their degree

in 1859 or previously, and subsequently entered the

Church, 68 per cent, of the first-class honours men
obtained some clerical distinction or first-class scholastic

appointment, whilst the percentage falls to 37 per cent, for

the second-class men, 32 per cent, for the third class,

29 per cent, for the fourth, 21 per cent, for those who
took pass degrees, and q per cent, only for those who took

no degrees. The results in the case of those subsequently

called to the Bar are similar. Taking a rougher division,

32 per cent, of those who obtained first to fourth-class

honours subsequently obtained some form of office or

appointment that was reckoned as distinction, whilst only

16 per cent, of those who obtained pass degrees or no

degrees did so. It would seem from these figures that the

degree examinations are a better test of general ability,

and not of a merely special type of ability, than is

generally believed. It seems a pity that these memoirs

cannot be issued at a lower price, or, preferably, published

in some recognised journal.

Dr. Gustav von Zahn contributes to Nos. 5 and 6 of

the current volume of the Zcitschrift der GeseUschaft fiir

Erdkunde a paper on the physical and economic geography

of the isthmus of Tehuantepec. The author visited the

isthmus in October, 1906, and devoted special attention to

existing and possible routes across it as means of inter-

oceanic communication. His conclusions are strongly in

favour of a new Transpacific route from Salina Cruz.

.A LECTURE delivered before the Versammlung deutscher

Naturforscher und Arzte at Stuttgart by Prof. Dr. E.

Hammer in September last is reprinted in Petcrmann's

Mitteilungen (vol. liii., p. 97). Prof. Hammer discusses

the scales of maps most useful for geological and general

economic purposes, favouring 1 : 25,000 for ordinary publi-

cation. He lays great stress on the need for such maps

bearing some indication of the degree of accuracy of the

contour lines shown, as well as of the actual determin-

ations of height upon which the contours depend.

The Mitteilungen of the Vienna Geographical Society

contains (vol. 1., p. 139) an interesting paper on the

" zonal " distribution of rainfall, by Dr. Fritz von Kerner.

The author has repeated and extended the measurements

of Loomis's rainfall maps made by Sir John Murray, using

the more recent maps of Supan, and gives the rainfall in

belts of latitude, first for all longitudes and also for the

eastern and western old world and the new world

separately. Detailed comparisons are given with Murray's

results, and also with the measurements of Bezdek pub-

lished in 1904. Supan's maps for the four seasons are

treated in a similar way, the accuracy of the work being

tested by comparing the sums of the four seasonal values

with those obtained independently from the map for the

;
whole year.

The most noteworthy feature in the report of the

; Mauritius Observatory for 1906 is the shortage of rain-

fall ; the annual amount for the island (mean of fifty-
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ven stations) was 72-4 inches, as compareJ with the

i'Vcrage, 79-5 inches. Notice is directed to an apparent

ronnection between droughts in Natal and Mauritius, well-

marked winter droughts at the coast stations of the former

place being followed by summer droughts in Mauritius

at intervals of from three to seven months.

We have received from the Deutsche .Seewarte its

monthly meteorological chart for the North .Atlantic Ocean
for September, which, like the corresponding chart pub-
lished in this country, is replete both on face and back
with information of value to seamen, and includes notes

on ice, fog, &x., brought down to the latest possible date.

k comparison of the face of the English and German
charts naturally exhibits slight differences in the results

;

this is unavoidable when compilation is made from data
received from different sources. The back of the German
publication contains, inter alia, charts showing the

weather conditions between Ushant and Gibraltar, and
sudden changes observed in the sea-surface temperature
south of the Newfoundland Bank, each chart being
accompanied with useful explanatory text.

The Publications of the Japanese Earthquake Investi-

gation Committee, Nos. 23 and 24, are devoted to an
account and study of the seismograms of what is called

the "Great Indian Earthquake of 1905." The preface

states that these are issued as a systematised account of

the instrumental observations of the earthquake, to be

laid, for discussion, before the International Seismological

Association at its next general conference. The data

yielded by the seismograms are discussed with a wealth

of elaboration and tabulation which tends to obscure the

conclusions drawn ; some of these are diametrically opposed
to those generally held in this country, and the data on
which they are based seem more consistent with the view
that this earthquake was not so very "great," and that

the distant records are imperfect. The value of the series

of reproductions of forty-one seismograms taken at twenty-

nine different stations would have been increased had the

reproductions of Milne seismograms been less coarse in

texture, but even with this drawback they form a collec-

tion which will be extremely useful to students of

seismology, and we have only to regret that it should

have been left to the Japanese Government to produce an
adequate report of a British earthquake.

A NEW microphone for wireless telephony, the invention

of Prof. Majorana, is described in the Electrician of

August 30. The microphone consists of a jet of water

Tailing on a collector made of two cylindrical pieces of

platinum. The two pieces of platinum are connected to

a battery, and a current passes depending on the thickness

of the water film connecting the two surfaces ; this thick-

ness is varied by passing the stream of water before it

falls on the collector through a receptacle, one side of

which is formed by a membrane actuated in the ordinary

manner of a telephone transmitter. It is stated that the

vibrations produce corresponding fluctuations in the w ter

jet, and the secondary current reproduces in consequence
the sound waves. The collector circuit is connected to

the spark-gap in the wireless transmitter, a Poulsen arc
In nitrogen being the most suitable spark-gap to employ.
No particulars are given of distances over which trans-

-nission has been accomplished.

Tme Halhmonatliches Literaturverzeichnis of the Fort-
schritle der Physik continues to fulfil its function of bring-
ing the titles of papers published in the various depart-
ments of physics promptly before its readers. It is

interesting to notice that nearly 40 per cent, of the papers
published fall within the section cosmical physics.
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The general characteristics of the treatment of

elementary geometry adopted by Messrs. Barnard and
Child in their " New Geometry for Schools " (Messrs.

Macmillan and Co., Lid.) and similar volumes have been
described in these columns on more than one occasion
(vol. Ixix., pp. 97 and 391 ; vol. Ixxi., p. 174). To meet
the requirements of teachers and students who wish only

to follow the subject up to particular standards, the course

of work has been subdivided, and three new volumes con-

taining various sections have recently been published.

Part iii. of " A New Geometry " contains the equivalent

Euclid, Books ii., iii. (35-7), and the harder parts of

Book iv.
; parts iii. and iv. (in one volume) include, in

addition, Euclid, Book vi., and the algebraical treatment

of ratio and proportion for commensurable quantities ; and
" A New Geometry for Middle Forms " contains the sub-

stance of Euclid, Books i.-iv., together with additional

matter. The six volumes, which now form Messrs.

Barnard and Child's series on practical and theoretical

geometry for schools, provide students in any part of the

Empire with courses of study which cover satisfactorily

the revised syllabuses of examining bodies, and follow the

reformed methods of geometrical teaching brought about

by the reports of committees of the British Association

and the Mathematical Association.

OUR ASTRONOMICAL COLUMN.
Daniel's Comet (igo7<J).—An excellent reproduction

from a photograph, and a description of comet igoyd, are
published in the September number (p. 385) of the BulUtin
de la Sociili astroiwmique de France by M. F. Qu^nisset,
of the Juvisy Observatory. With a clear sky, the comet
appeared incomparably brighter than the Andromeda
nebula, and gave the impression of being about the bright-

ness of a second-magnitude star ; the tail could be seen,

by the naked eye, extending to a distance of 8° or 10°.

Between July 12 and August 15 twenty-six photographs
were obtained, three portrait lenses of i6-o, 13-5, and
3-8 cm. aperture, and 0740, 0-565, and 0.130 metre
focal length, respectively, being chiefly employed. On
these photographs the structure of the tail is very sharply

defined, and on one obtained with the last-named objective

the tail can be traced for not less than 17°. From the

photographs obtained with this instrument on August ~

and 8 there is evidence of a rotatory motion of the comet
about a line joining the nucleus and the sun.

As seen in the 24-cm. (lo-inch) equatorial and on the

photographs taken with a Viennet objective, the structure

of the tail near the head was fan-like, the colour being

a fine green, and the brightest part was directed towards
the sun. A visual examination of the comet with a
spectroscope revealed the three strong hydrocarbon bands
on a brilliant background of continuous spectrun). These
bands were sharply defined on the red side, and faded

away gently towards the violet, and, on replacing the

spectroscope slit, they, with others, were seen resolved

into lines ; the order of their brightness was green, blue,

orange.
From Mr. G. Gillman, of Aguilas (Spain), we have

received a drawing showing the observed path of the comet
from August 13 to 21. On the former date Mr. Gillman,
as shown on his drawing, was able to trace the tail for a
distance of 25° in a W.S.W. direction.

Owing to its decreasing brightness and to the fact that

it does not rise until about ij hours before sunrise, the

comet is becoming a difficult object, but we give below
a further extract from the ephemeris published in No. 4196

(P- 337. August 23) of the Astronomische Nachrichten :
—

Ephemeris 12ft. (Berlin M.T.).

1907 a (true) 5 (triie) log r log A Bright-

Sept. 21 ... 10 46-^ ... +7 5-1 ... 9-8179 ... 0-1879 ••• 6-4

23 ... 10 557 ... +6 25-S

25 ... II 4-8 ... +5 47-1 ... 9-8550 .. 02085 ••• 49
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As mentioned last week (p. 503), Herr Kritzinger, of

Berlin, recently pointed out (^AsUonomischc Nachrichten,

No. 4198) that the radiant point of this comet was in

346°+!° on September 12. Mr. W. F. Denning informs

us that he watched the sky on September 10, 12, and 14,

the weather being very clear, but did not notice any
meteoric shower from the point mentioned. There was
an active radiant at 355° + 5°, however, about ten degrees

E.N.E. from the position given by Herr Kritzinger. This
display is often seen in September, and there is another
at 346°4-i° (exactly agreeing with the cometary radiant),

often noticed both in August and September. The corre-

spondence in the apparent places is probably accidental.

Mr. A. J. Hawkes writes from Bournemouth to suggest
that the fine sunsets seen on Monday, and also at the

end of last week, may be due to meteoritic dust in the

track of the comet recently crossed by the earth.

'The Lowell Expedition to the Andes.—In a recent

communication to Dr. W. J. S. Lockycr, Prof. David
Todd briefly describes the location and work of the Lowell
expedition to the .\ndes for the purpose of observing Mars
under the best conditions during the last opposition. Prof.

Todd states that he selected Oficina Alianza, in northern
Chili, for the location of the Amherst College 18-inch
telescope, one of the instruments sent out by Prof. Lowell,
and has found the atmospheric condition most favourable.
Cloudless skies obtained day and night, and a windlesn
and .steady atmosphere produced an average " seeing " of

4 on a scale of 5. More than 5000 photographs, covering
all regions of the planet, were obtained by Mr. E. C.
Slipher, and many of them exhibit clearly the much dis-

cussed double canals. The telescope is the last one, of
large size, erected by Messrs. Alvan Clark and Sons, and
their chief mechanician, Mr. A. G. Use, is a member of
the expedition. Photographs of the annular eclipse on
July 10 were also secured, and the ringless phase of
Saturn was much observed and photographed. Prof. Todd
removed the station to a point in the higher Andes above
Limas during the first week in August.

M.1RKINGS ON the Third Satellite of Jupiter.—In
No. 4199 of the Aslroiiomische Nachrichten (p. 381,
September 6) Senor J. Comas Sold continues his descrip-
tion of the markings he has observed on Jupiter's third
satellite, and gives position angles determining the posi-
tions of the same, at stated times, with regard to the
direction of the axis of rotation of the planet. From the
discussion of his results he concludes, provisionallv, that
(i) the visibility of the northern white cap is independent
of the satellite's position in regard to the planet, and is

incomparably greater than that of the other cap ; its

brightness is comparable to the snow-caps of Mars.
(2) .^s on Mars, the northern cap of satellite III. is always
bordered by a dark area, which appears darker nearer to
the cap. (3) The northern cap appears to be turned
towards us, and, if it is situated at the extremity of the
axis of rotation of the satellite, the inclination of the
equatorial plane to the orbit of the satellite must be con-
siderable. (4) The dark spots and areas are difficult to
observe, and appear to be variable in a very short time.
(5) As yet nothing can be said of the rotation period of
the satellite.

A plate of twelve drawings accompanies the paper, and
shows very markedly the different features referred to, and
their variations from time to time, as observed during the
period November 24, 1906, to March 25, 1907.

ASTROPHVSICAL OBSERVATIONS AND ANOMALOUS DIS-
PERSION.—In Nos. 4197-8 (p. 341, September 2) of the
Astronomische Nachrichten, Prof. Hartmann discusses at
length the possible explanation of several observed astro-
physical phenomena by the theory of anomalous dispersion.
He first discusses the general problem, and then its effect
in the observed phenomena of the chromosphere, sun-spots,
prominences, facula; and flocculi, and the fixed stars. The
results of the discussion are not universally conclusive,
but Prof. Hartmann points out that, with' stated con-
ditions, the question may be decided by special observ-
ations. A bibliography of fifty-six papers on this subject
is given at the end of the discussion.
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FORTY YEARS OF CORNISH MINING.
IV/r Y connection with Cornish mining began in the year

1867, when I succeeded the late Sir Clement (then
Dr.) Le Neve Foster as lecturer and assistant secretary to

Mr. Robert Hunt's Miners' .Association of Cornwall and
Devon. It was a time of transition, for copper-mining
after a brilliant career of a century or more was rapidly

declining, and tin-mining, which though far more ancient
had become second in importance, was once more in the
ascendant. The man-engine, the employment of which had
been greatly assisted a quarter of a century earlier by
substantial prizes offered by the Royal Cornwall Poly-
technic Society, was in use in a dozen of the principal

mines, wire-rope and skip were gradually replacing chain
and kibble, and rock-boring machines, thanks to the
initiation of my predecessor, had already been practically

tested in several parts of the county. These were real

advances, but kibble-winding was still common even in

the deepest mines; the cobbing hammer, the bucking iron,

the hand-jigger, and the wooden shafted stamp were still

at work to a large extent ; while the stonebreaker, the
California and pneumatic stamp, the various forms of

pulveriser, the Frue and Luhrig vanners, the Wilfley and
Buss tables, the self-acting and round slime frames, the
air-compressor, and many other contrivances which are
now looked upon as essentials in well-provided mines were
only beginning to appear. When one compares the present
condition of Cornish mining with its condition forty years
ago, it is obvious that a sort of revolution has taken place.

In mining proper there has been no great advancement
during the forty years. Somewhat greater depths have
been attained in a few instances, and notably at Dolcoath,
but Cornwall is still far behind several other mining
regions in this respect. We are now more impressed than
heretofore with the advantages afforded by good shafts,

good underground roads, and good surface transport
; the

tramroad and tram-wagon have largely displaced the
wheelbarrow ; underground ore-bins, once so rare, are now
becoming common ; but in the main our system of under-
ground mining was so good even a century ago that there
was not very much room for improvement. Still, I will ven-
ture to predict that during the next forty years more vertical

shafts will be sunk, that levels will be driven farther apart,

that there will be a great deal more cross-cutting, and
that our underground tramroads will be better constructed,
so that " three men at a wagon " will be no more
heard of.

As to the methods employed for breaking the ground, the
chief changes have resulted from the use of boring machines
and high explosives. In 1S68 I first saw Doering's machine
at work in Tincroft Mine. It was not a success, for, being
operated by steam, the workings were rendered almost
unbearable ; in fact, while steam was the motive power, the
use of the machine drill made very little progress either at

home or abroad, and it is certain that if compressed air

had not been introduced boring machines would to-day
play a very small part in mining or tunnelling. Once
introduced, however, the immense value of the system was
at once recognised.

The difference between " to-day " and " yesterday " is

seen in the fact that no rock-drill or air-compressor has
ever been employed in the great mining parish of

Gwennap, several of whose mines were still at work a
generation ago, while at present all the great mines of the
neighbouring parishes of Camborne and Illogan depend
very largely upon these machines, not because they break
the ground more cheaply, for it is well known that such is

not the case (and, moreover, in narrow lodes they do not
even break the ground more advantageously, for the " pay-
streak " inevitably becomes much contaminated with barren
" country "), but because they open the ground more
speedily. One good effect of their employment has been
the enlargement of the main drifts, and consequent im-
proved ventilation, and this has been especially benefited
by the large amount of cool exhaust air set free by the
machines. The greater number of machine drills hitherto
have been employed in sinking, rising, or drifting, but
there is a constant and growing tendency to employ them
in sloping also.

Forty years ago much gunpowder was still used in the
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ii.ir.cs; to-dav, after many experiinpnts with rompresscd

powder, cotton-powder, and other such compounds, and

after nitro-glvccrin had been tried and given up because

of its danger, only such " high explosives " as dynamite,

gelignite, and the like are used. These high explosives

onlv came into use after much experimenting, by the Royal

Cornwall Polytechnic Society in particular, but they have

proved themselves very serviceable, especially in hard

giound, and they are also found to be much safer in use

than the old black powder.
Great improvements have been efTected in the machines

used for compressing the air employed in working the

machine-drills; compound engines, compressing the air in

successive stages, are now generally employed in the larger

mines.
Compound engines, mostly of the tandem type, were

introduced into several Cornish mines by Mr. Sims more
than half a century ago, but with the low-pressure steam
then employed did not recommend themselves, and so went
out of use.' A compound engine using high-pressure steam
has been employed for years past in pumping at the Basset

Mines for working the ordinary force pumps ; of late many
attempts have been made to introduce centrifugal pumps
operated by electricity for draining the mines. A certain

measure of success has attended these efforts, particularly

at the Tywarnhaile Mines, and more recently at Wheal
Vor ; but it must be admitted that up to the present the

Cornish system of pumping, the rods being operated by a

simple vertical engine, single acting in the case of large

installations, holds the field.

The use of electricity is spreading in the Cornish mines
apart from pumping. At East Pool it has long been
employed for surface traction, the mill being a mile or

more awav from the mine. At South Crofty it is employed
for operating the new stamp mill ; in several mines it

supplies power to work pulverisers, buddies, and other

dressing machines, and in this direction—as also in electric

lighting—there is a large field for extension.

There have been great improvements in the engines used
foi- winding during the past few years. It no longer takes

thirty to forty minutes to raise a kibble of stuff from the

bottom of the deeper mines, as it did at one time ; skips

running between guides are now common, cages bringing

the ore-wagons direct to surface are employed in several

mines, while the men are mostly brought up from below
in shaft-gigs or special skips, so that the man-engine, once

so great a booh and used in ho fewer than twelve mines,

can now only be seen in operation in the Levant Mine.
For modern winding wire-ropes are universally used, and
are practically indispensable. Accidents from its use arc,

indeed, exceedingly rare. Mr. Morgan's traversing engine,

erected some years since for hoisting from Williams's
Shaft at Dolcoath, will soon be at work again, but so far

no proposals seem to have been made for using this re-

markable engine anywhere else.

For signalling in shafts the old " knocker line " is still in

use, and has its advantages. Indicators for the guidance
of the engine-man are. of course, placed in the engine
house in every case where men are raised, and in most
other cases; overwinding is an. extremely rare occurrence,

such is the carefulness of the engine-man. The telephone

was introduced in Wheal Eliza, bv Dr. Le Neve Foster

many years ago for signalling from below, but it did not
" catch on." It is, of course, used for ordinary business

purposes in several of the mines.
The steam-boilers used in Cornwall are mostly of the

Cornish or Lancashire type, and work at comparatively
low pressures. The number of these boilers working above
6olb. . is not very great, and those working at loo of

more could almost be counted on the fingers. Multitubular
boilers, portable or semi-portable, are used in some in-

stances where good water is obtainable, and particularly
for winding, while the electrical pumping plant at Tywarn-
haile is worked by engines which consume "suction gas."
Many improvements have been introduced in the treat-

ment of ores: the ores treated in Cornwall now are almost
exclusively of tin, copper ore being rare, while the working
of iron, lead, and zinc ores has practically ceased.

The first crushing is generally done by stonebreakers of

the Blake type, followed by stamps of the Cornish, Cali-
fornia, or pneumatic type, the " rows " being finally

reduced by some form of pulveriser. Self-feeders have
not yet been used for the Cornish stamps, but they arc

always employed in connection with the California and
pneumatic stamps. At Dolcoath powerful batteries of all

three types can be seen regularly at work.
For dressing the crushed ore, while buddies are still very

generally used at some stages, Wilfley, Buss, or other
tables of the percussion type, or Fruc vanners are em-
ployed in most of the larger mines. Hydraulic separators

are mostly used to remove the slimes before feeding the

pulp to the Wilfley and Buss tables, but in the case of the

Frue vanner the slimes are generally removed for separate

treatment at a later stage.

For slime treatment there is still nothing better known
than the dead-frame, the ordinary round slime table, or

the Acme table. The old-fashioned swinging rack for

cleaning slime has practically disappeared, though it had
soine notable merits.

Most tin-ores need calcination before they can be cleaned

for the market. In some of the smaller mines the old

reverberatory oven is still in use, but in the larger mines
the Brunton revolving calciner is always employed.
The calcination of tin-ores yields in some mines large

quantities of " ;irsenic-soot," which is collected in long
flues of masonry ; this soot, at one time valueless or worse,

is now an important by-product. It is handled by the

ton as freely as sand, and apparently with equal impunity
for cases of arsenic poisoning are far rarer in Cornwall
than in London. Another important by-product in some
mines is wolfram, which at one time was merely a
deleterious component of the dressed tin, but is now profit-

ably extracted at many of the inines, and in particular at

cutters United, East Pool, and South Crofty by means of

the WetheriU magnetic separator. In this machine the

powdered and thoroughly dried concentrates are carried

slowly over electro-magnets on traversing belts. The
magnets remove the slightly magnetic particles of wolfram,
while the non-magnetic particles of cassiteritc pass on and
fall into a separate receptacle. The wolfram so separated

in most cases still contains a considerable percentage of

tin-oxide. At the mines mentioned this tin-wolfram pro-

duct is " pickled " with dilute acid (aided by jets of steam
at East Pool) in order to remove certain highly magnetic
iron oxide components, which seriously interfere with the

operation of the magnetic separator. A similar " pickling
"

was recommended by Dr. Richard Pearce forty years ago,

and has occasionally been used for the removal of copper
from calcined tin ores.

At Tynwarnhaile, and also at Dolcoath, the Elmore oil

processes have been, or are being, introduced for the con-

centration of low-grade copper ores. The wet ore-pulp is

mixed with oil and subjected to a partial vacuum, by
which means the ore-particles are floated up from the waste
as a sort of mineral scum, which is readily separated from
the waste, and with much less loss than is the case by the

methods hitherto employed.
Enough has been said in this hasty summary to show

that tne Cornish miner to-day, as in the past, is very ready

to avail himself of such new methods and appliances as

have a reasonable prospect of success, although it must be

admitted that he is rather fond of letting other people

experiment for his benefit. J. H. Collins.
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THE IRISH PEAT INDUSTRIES.^

A CCORDING to reports published in 1814 by the Bog
-'"^ Commissioners, Ireland possesses 3,028,000 acres of

"peat bog," of which 1,648,000 acres form "available"
or so-called " red " bog, and about 1,380,000 acres form
" mountain peat soil." The " red bog " is mainly con-

fined to the great central plain of the island, and the
" mountain bog " to the counties of Wicklow, Donegal,

Mavo, Galway, and Kerry. As the accompanying outline

bog map (Fig. i) shows, there are few portions of the

island destitute of bog.

The slow but continuous reclamation of Irish bogs

which has been going on for the past three hundred
years is referred to in a work written, in 1645, by Dr.

t Abridged from ttie Economic Frjceedings cf the Royal Dublin Society,

vol. i., part x. (July) »
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Gerard Boate. The method of reclamation practised in

Ireland at the beginning of the seventeenth century, con-

sisting as it did of draining the bogs and manuring the

dried surface, was probably, owing to radical differences

in detail between it and the Dutch fen reclamation

process, of independent origin from the latter, which was
introduced about the same time on the Continent at

Groningen, in Holland, and at Emden, in East Frisia.

At a later period—in the reign of William III.—the Dutch
offered to introduce their system into Ireland upon con-

dition of being allowed to establish a self-governing colony

in the Queen's County.
The drainage and reclamation of the bogs have always

been subjects of interest ; the existence of so much un-

reclaimed land being a source of loss to the State, and its

humidity being detrimental to the health of the com-
munity.
We find, for instance, a writer in 1660 recommending

that " An Act of Parliament should be made th.it they

who did not at such a time make some progress in drain-

ing their bogs should part with them to others that

would," and about sixty-five years later an -Act was passed

map of Ireland.

by the Irish Parliament for the encouragement of thr

drainage of bogs.
Schemes for the drainage and reclamation by burning

and manuring the surface of the bog, on the one hand,

or by covering it with a layer of sand and manure after

a due interval for subsidence, on the other, were published

in 1S14 in the reports of the Bog Commissioners. These
reports described also the numerous successful plantations

of trees in Irish bogs made during the eighteenth century.

The engineers engaged in the work were of opinion that

the bogs could be drained and converted into arable land

without much expenditure of time or money.
It would be scarcely economic to attempt the reclam-

ation of bogs the average depth of which is 25 feet, .such

as those in the central plain of Ireland, without first

making a serious effort to utilise the " available " peat of

the bogs. .Apart from the large sum of 41,565/. expended

in the years of the Bog Survey, there have been since

that time smaller sums contributed by the State to the

development of the peat industry. The Department of

Agriculture, for example, has within the last few years
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spent upwards of 6317Z. in experiments on the preparation

of peat-moss litter and fuel. It employed the services

of an expert to report upon the various Continental pro-

cesses, and to select the machinery necessary for the

carrying out of the experiments which were subsequently

performed at Inny Junction, County Cavan, and at Castle-

connell, County Limerick.

-Dolbe: vidmgr

Within the past hundred years many attempts have

been made in Ireland to utilise the peat supply. About

the middle of the nineteenth century a turf-charcoal

factory was established at DerrymuUen by Rogers, but

was, however, after a brief period of work, abandoned.

.\ similar fate awaited the turf-distillation factory estab-

lished in the year 1849 by Reece under the guidance of

Fig. 3.—Peat-i r baler, Un Kildan

Sir Robert Kane at Kilberry, near Athy. Although a

bright future seemed to lie before this factory, which
was the first of its kind in Europe, it was, after a few

years' active work, closed by its directors. In 1863 a

process for the manufacture of " sieve turf " was worked
on a large scale for a short time in connection with the

Creevelea Iron Works near Sligo. At Derrylea, near
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IVilarlington, in iS6f), several thousand tons of press turf

were made by a modification of the oldest known " dry-

press " process—that of Gwynne, which was itself tried

on a small scale in 1855 at Kilberry. Of historical interest

also is the fact that, of " wet-press " processes, one of

the oldest tound in the literature of peat is that which was
employed by Williams in 1844 at Cappoge, in the Bog of

Allen.

In recent years there have been built in Ireland many
peat-moss litter factories, such as those at Umaras, near
Monastcrcvan, County Kildare; at Coolancy, County
Sligo ; at Maghery, County Tyrone ; at Ferbane and
Rahan, King's County ; and at Inchicore and Ringsend,
in Dublin. The peat paper factory at Celbridge, County
Kildare, belonging to the Callendar Paper Company, has
recently been closed. At Umaras and .Maghery there are

peat-fuel factories, and at Kilberry a fuel called " electro-

peat " is manufactured. Quite recently experiments have
been carried out at Carnloug'h, County Antrim, on the pro-

duction of ammonia from peat, nnd the installation of a

Flc. 4.— Peat digester, peat paper factory, Celbridge, co. Kildare.

plant capable of producing 5000 tons of ammonium
sulphate per annum is now being completed at a cost of

85,000/.

It is convenient to divide the peat industries into three
classes, namely, the fibre, the fuel, and the distillation

industries. In this paper the first, and probably the most
important, class will be considered more fully. In the
peat-moss litter districts of Ireland the peat is dug out
of the bog in large sods, which are dried in the air and
stored under cover to prevent the re-absorption of water.
The air-dried peat is next disintegrated by the rotating
circular saws contained in the body of a dividing machine
(.«o-ca!Ied wolf, Fig. 2), sifted free from mould, and com-
pressed into bales by vertical knee-lever presses, such as
that used at Umaras (Fig. 3). From the " wolf," which
is placed on the ground floor of the factory, the divided
peat is carried by elevators to the upper floor, where, after
passage through a cylindrical sieve, it is delivered into
the funnel-shaped mouth of the baler. The mould can
at the same time be collected apart. It is exported in
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large quantities by the owner of one of the factories to
southern countries for the preservation and packing of
fruit and vegetables grown there.

Where a suitable canal system exists the peat-litter
industry is successful, but where canals are not avail-
able the industry is crippled by the high rates of carriage
charged by the railway companies.
The purified peat moss can be used for the preparation

of peat molassine meal and for the manufacture of
alcohol, but as the latter process can scarcely at the pre-
sent time be carried on remuneratively it is not practised
in Ireland.

The peat paper factory which was established in 1903
at Celbridge, and turned out large quantities of wrapping
paper yearly, was unsuccessful. It was finally closed in
December, 1905. The peat, brought on cars from a bog
situated at a distance of several miles from Celbridge,
was subjected to a preliminary treatment in a large
spherical revolving digester (Fig. 4), from which it was
conveyed by cars running on a small iron railway to the
rarifying and beating machine, where it was converted
iilo pulp. After passing through sand-traps, the un-
i'liached pulp was delivered on to an endless band, by
wliich it was brought between the revolving rollers of a
I'apcr-pressing machine. The band of paper thus formed
w'.is glazed and polished by vertical rollers.

The motive power of the factory was electricity, which
was generated in .a dynamo driven by a 200 horse-power
turbine worked by water from the adjacent Liffey.

The brown wrapping paper sold by the company was
of a strong te.xture. excellent quality, and contained about
()(i per cent, of peat fibre. Considering, however, the
large amount of material present in crude turf which is

useless for the manufacture of paper, it will be readily
-een that the preliminary treatment of the peat should
be carried out in the immediate neighbourhood of the bog.
The accompanying illustrations from the author's

" Reports upon the Irish Peat Industries," part i., are
reproduced by the courtesy of the Royal Dublin Society.

Hucii Ryan.

ZOOhOGM AT THE BRITISH
ASSOCIATION.

The Physical Basis of Inheritance.

( ^NE of the most interesting features of the programme
of Section D was a discussion, jointly with

'miction K, on the physical basis of inheritance. In open-
ing- the debate. Prof. S. J. Hickson, F.R.S., dissented

Irom Montgomery's view that the inherited characters are

iransmitted solely by the chromosomes. The principal

piece of evidence which is quoted in support of this hypo-
tliesis is Boveri's experiment (1889) in which an enucleate

hinoderm ovum of one species, fertilised by a spermato-
iion of another species, produced a larva with purely

paternal characters; but similar subsequent experiments
have not always resulted in a larva with purely paternal

characters. Confirmatory evidence of the theory is held

to be afforded by (i) the constancy in the number of

chromosomes in the somatic cells
; (2) the reduction to half

the normal number of chromosomes in the sexual cells

;

and (3) the presence of similar heterogeneous chromo-
somes in the sexual cells of certain .Arthropods and their

mutual conjugation during fertilisation. If the theory be
true, it appears necessary to hold that the chromosomes
maintain their individuality, but there is convincing

evidence that in some animals this is not the case, e.g. in

certain Rhizopoda (e.g. Pelomyxa), Suctoria {e.g.

Ephelota, Dendrosoma), and Coelenterates. Moreover, if

it be true that the cytoplasm of conjugating cells is not

concerned in the transmission of hereditary characters, it

is difficult to account for the long duration of the period

of conjugation in Infusoria and the cases of fertilised

enucleate eggs which produced larvje with maternal

characters. Prof. Hickson suggested a possible explan-

ation, viz. that where the characters are comparatively
rigid, as in mammals, insects, and some other groups,

they are aggregated in definite masses, and may be

associated with the chrornosomes, but where it is advant-

ageous for the characters to remain more variable they
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are associated with tlie cytoplasm, as in tlie Protozoa and
some Coelenterates.

Prof. J. B. Farmer, F.R.S., said that although the

chromosomes are probably not the actual bearers of the

hereditary characters, they may produce their results by
acting upon some specific substance in the protoplasm of

the cell. He pointed out that the behaviour of the chromo-
somes in the heterotype division, preceding the formation

of sexual cells, provides an arrangement for the sorting

out of characters such as is shown to occur by breeding

experiments. The chromosomes themselves consist of

congeries of smaller entities—the chromomeres—which are

probably very numerous
;

possibly it is these smaller

entities which are associated with the hereditary

characters. Such an assumption would answer the often

raised objection that the characters exhibited by an
organism are more numerous than the chromosomes. In

any case, the heterotype division provides a mechanism
for arranging these entities on a mathematical basis.

The development of an organism on certain definite lines

is the result of interaction of the nucleus and cytoplasm,

and as there is no mechanism apparent in the cytoplasm

for the sorting out of characters, while such is present in

the nucleus, it seems reasonable to associate the latter

with the carrying of the hereditary characters. Moreover,
in many cases only the nucleus of the spermatozoon enters

the egg during fertilisation, and yet the parental

characters are conveyed.
Mr. R. C. Punnett pointed out that in the interpreta-

tion of the facts of heredity the student of genetics has
been led to the conception of factors in the gametes upon
which his unit characters are based. Between the postu-

lated behaviour of these factors in segregation and the

observed behaviour of the chromosomes in the divisions

of the germ-cells there is a striking agreement. Never-
theless, certain cases of dihybridism offer phenomena
pointing to the existence of gametic series in which the

four types of gametes are produced, not in equal numbers,
but in such ratios as 7 : i : i : 7 or 15 : i : i : 15. If the

cytologist desires to regard the chromosomal elements as

the physical basis of heredity, he must provide some
scheme which will include these phenomena.

Prof. V. H. Blackman stated his belief in the

chromatin as an active agent in the process of heredity.

Boveri's work on the multiple fertilisation of echinoderm
eggs seems to indicate that not only do the chromosomes
carry the hereditary properties, but also that they are

physiologically differentiated. The speaker suggested that

in the protozoan nucleus there is a duplication or even

a multiplication of the parts, and that it is not necessary

for the whole nucleus to divide or for chromosonies to be

evident ; a portion of the nuclear substance pinched off

may contain representatives of each of the characters.

Mr. R. P. Gregory pointed out that in all the somatic
cells the division of the nucleus shows a certain form of

symmetry, whereas just previous to the formation of

gametes this symmetry is replaced by another—the hetero-

type division. From experiments in regeneration and
vegetative propagation, it appears that all the characters

are distributed throughout all the cells of the organism,
whereas breeding experiments show that segregation takes

place on the formation of gametes, one form of symmetry
being replaced by another in precisely similar manner
to that indicated by the study of the nucleus. It is

iniDossible to believe that this is a mere coincidence.

Mr. A. D. Darbishire said he would only attempt to

answer one question, viz., Are there any characters which
depend for their manifestation on factors which exist in

the cytoplasm? His observations on the starch grains in

peas afford an affirmative answer. The difference between
round and wrinkled peas depends largely on the nature

of the starch grains. In round peas the grains are potato-

shaped, in wrinkled peas they are round in contour and
compound. In the hybrid the grain is intermediate

between those of the parents in three respects :—(1) in

contour ; (2) in compoundness, about half the grains being
simple and half compound : (3) in the number of pieces in

the compound grains, which is usually three, rarely two
(in non-hybrids it is six). As is well known, the form-
ation of starch grains depends upon certain plastids pro-

duced, not by the nucleus, but from others previously

existing in the cytoplasm.
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Mr. L. Doncaster held that the maternal characters in

the hybrid larvie referred to by Prof. Hickson were only

found in the very early stages, and could not properly be
called hereditary characters. He suggested that the

abnormal behaviour of the nucleus in the Protozoa might
be associated with their great simplicity of organisation,

no differentiation of chromosomes bearing hereditary

characters having yet taken place.

Prof. M. M. Hartog said that the essential part of the

chromosome in heredity appeared to be, not the chromatic

elements, but the achromatic basis, a view advocated also

by Boveri. He thought it was futile to attempt to exclude

tile cytoplasm from the genuine basis of heredity. With
reference to the suggestion, made earlier in the discussion

by Mr. C. C. Hurst, that cytologists should investigate

the relations between the nucleus and the external

characters of crosses. Prof. Hartog was inclined rather to

request breeders to investigate certain forms exhibiting

exceptional cell divisions. In at least two species of

Tradescantia single chromosomes are often left out in the

heterotype division of the pollen, and appear finally to be

digested. In several species of Hemerocallis at the same
stage the chromosomes are distributed into either three

or four cells, and the pollen grains are consequently

irregular in size, in number, and in the chromosomes they

contain.

Prof. Hickson, in replying to the criticisms, regretted

that there was not time to traverse them in detail.

Referring to Wilson's work on the heterogeneous chromo-
some in the nucleus of the testis cells of Anasa frisfis, he

pointed out that Foote and Strobell deny the presence of

such a chromosome. If, as was asserted during the dis-

cussion, specimens of this animal from some localities

possess this chromosome while others from a different

localitv do not, that is a strong argument against the all-

powerful influence of the chromosomes in regard to the

hereditary characters.

The Experimental Study of Heredity.

Mr. R. C. Punnett illustrated his lecture on this sub-

ject by a series of actual examples, drawn chiefly from

fowls and sweet-peas. He pointed out that the laws of

heredity associated with the name of Mendel apply equally

to plants and animals; the comb of the fowl, the stature

of the sweet-pea, the colour of the stock, the hair of

the rabbit, rust immunity in wheat, and some diseases in

man, all conform to the same laws of heredity. Experi-

mental work with animals may well lead to a solution

of many problems in human disease ; but, important as are

the practical results, this study has a still greater import-

ance in relation to our scientific conceptions, for it must
radically affect our views of the process of evolution, the

nature of mutation, and the physical basis of heredity.

Protosoa.

Mr. F. B. Rowley exhibited a series of models of

Protozoa—Amoeba, Vorticella, Parameeciuni, Actino-

sph.-erium, and the parasite of human malaria in blood

corpuscles—constructed chiefly of gelatin, which give an

exce)\ent idea of the appearance of these organisms in

life.

Mr. H. B. Fantham discussed the classification of the

Haplosporidia. He and Dr. Ridewood suggest the division

of the group into two sections :

—

(i) Polysporulea, in which the pansporoblast gives rise

to nine or more spores, e.g. Rhinosporidium, Neuro-

sporidium.

(2) Oligosporulea, in which the pansporoblast gives rise-

to a few (four) spores or to a single spore, e.g. Haplo-

sporidium, Bertramia, Coelosporidium.

The Movements of Spirochaetes,

Mr. Fantham pointed out that the nature of the move-
ments of Spirochetes would serve as an aid in separating

this genus from Spirillum. Knowledge of these move-

ments would therefore be of value in connection with the

vexed question of the nature of the organism of relapsing

fever. Spirochaetes, especially S. anodoutae, with its

pointed ends, usually move very rapidly, but in slowly

moving specimens the organism can be seen to move for-

ward while turning on its long axis. The motion can be
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resolved into two components ;—(i) a vibratory motion of

flexion of the body mainly for progression
; (2) a spiral

motion of the body as a whole due to the undulating
membrane—a spirally wound lateral extension of the ecto-

plastic periplast bearing striations (the contractile

myonemes). The body of a Spirillum bears flagella, and
is more rigid than thai: of a Spirochsele in motion. The
so-called flagellate (ciliate) stages of Spirochaetes are
merely due to the splitting off of myoneme fibrils from the

undulating membrane during its rupture, resulting from
violent contortions or approaching death.

Sonic Points in the Structure oj the Larva of
Lanice conchilega.

The Rev. G. .'\. Elrington described, in the pelagic larva
of Lanice conchilega, a gland situated on the dorsal side

of the oesophagus, and composed of a cluster of large pear-
shaped cells, the thin ends of which converge to the orifice

of the giand, which lies in the mid-dorsal line of the" neck"
region. I-Vom its staining reactions it is evident that the
gland is concerned in secreting the mucin of the gela-

tinous tube in which the larva is found enclosed. The
gland, which is not present in the adult or in a young
worm which was just beginning to form its sandy tube,

is evidently a transitory structure, which persists only so
long as the larva retains its transparent tube. In the

pelagic larva there are three separate nephridia, there
being no trace of the fusion characteristic of the nephridial
apparatus of the adult.

Mr. Arnold T. Watson expressed the opinion that the
gelatinous tube, in which the larva floats, not only serves
as a protection, but is also the means of collecting food
particles, which on being brought into contact with the
outside of the tube adhere to it. In order to secure this

food the larva from time to time partially emerges from
one end of the tube and applies to its surface the
ciliated groove which runs from end to end of its growing
tentacles. Development of the organism is thus carried
on to a stage further than would have been possible in

the absence of solid food. By the time the animal settles

down on the sea-bottom and begins to construct the mem-
branous sand-covered tube inhabited by the adult, the
mucus-secreting gland, being no longer required, dis-

appears, and owing to its dorsal position does so without
disturbing the formation of the permanent ventral
glandular structures which produce the membranous basis
of the tube of the adult.

The Development of Ophiothrix fragilis.

Prof. E. \V. MacBride, F.R.S., described the early
stages of development of this common British Ophiurid.
Two sets of cultures were studied, the first obtained by
fertilising the eggs artificially, the second by allowing
the ripe male and female naturally to shed their repro-
ductive products. In the first series, segmentation re-

sulted in the formation of a morula, an invagination
followed, and it then transpired that the interior cells

were precociously formed mesenchyme. The ccelom
appeared as a single vesicle at the apex of the gut. In
the second series segmentation resulted in the formation
of a thick-walled blastula, followed by a regular invagin-
ation. At the pole of the larva opposite the blastopore a
great crest of vacuolated cells—serving as a float—was
formed. (This crest was not seen in the larvne of the
first series.) The larva then assumed a triangular form,
the ccelom appeared at the apex of the archenteron as a
bilobed vesicle, and the crest slowly diminished in size.

The coelomic vesicle divided into right and left halves ; of
these, first the left, then the right, divided into anterior
and posterior parts. .Somewhat later, from the anterior
portion of the vesicle of both sides a sac was budded off;
that of the left side became five-lobcd, and gave rise to
the \vater-vasrular system ; that of the right side generally
remained small, but' sometimes also assumed the five-lobed
form, showing that it is a rudimentary fellow of the water-
vascular system. The larva of Ophiothrix fragilis affords
final and convincing proof that the echinodcrm larva
possesses three somites, the middle one of which becomes,
on the left side, the water-vascular system.
The differences in the early phas<?s of development of

the two series above described are probably attributable to
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the fact that the eggs withdrawn from the female and
artificially fertilised were not quite ripe, and therefore not
quite of the same chemical composition as those naturally
shed. In certain features the development of the artifici-

ally fertilised eggs resembles that of Ophiothrix brevis, a
species with shortened development, a fact which leads
the author to ask if mutations may not be due to slight

chemical differences in ova at the moment of fertilisation.

Sex in Crustacea, and the Nature of Hermaphroditism.

Mr. Geoffrey Smith's studies upon parasitic castration
show that animals belonging to widely different phyla,
but especially Crustacea, when attacked by various para-
sites, undergo an alteration in their sexual nature. At
first the gonad in both se.xes degenerates to a greater or

less extent ; thi' males assume in varying degrees the

secondary sexual characters proper to the female, while
those of the male practically disappear ; the females, with-
out assuming any male characters, suffer a certain amount
of degeneration of the secondary characters, e.g. the
ovigerous appendages. Finally, either on recovery from
the parasite or during the degenerative process, the male
may develop ova of large size in the testis, alongside
mature spermatozoa. The females never produce sperm-
atozoa in their ovaries. These results, which apply
especially to the effects of the parasitic Rhizocephala upon
the crabs they infect, show that hermaphroditism can be
called forth by an external cause acting upon a sexually

difforetitiated animal, and that it can only be called forth

in the male, not in the female. A partial temporary
hermaphroditism is assumed by other Crustacea (e.g. the

crayfish, spider-crab, and Orchestia) at particular seasons
when a period of growth, as opposed to one of reproduc-
tion, is being initiated. The conclusion that hermaphro-
ditism is a property of the male sex, developed in response

to altered conditions of metabolism, can be applied to this

state as found normally in Cirripedes and parasitic

Isopods, both of which lead a sessile, inactive existence

when adult, and have their vegetative functions developed

to a high degree. In the parasitic Isopods all the

individuals arc at first free-swimming males, which, on
settling down to their parasitic life, develop the hitherto

latent female part of their organisation. The presence in

some Cirripedes of males which may degenerate com-
pletely, e%'en in the larval stage, and other facts, suggest
tli'al all the individuals are priinarily males and subse-

quently females.

Mr. F. .\. Potts confirmed Mr. Smith's results from his

study of the effects of Peltogaster on the hermit-crab, in

which also the assumption of the character of the opposite

sex is confined to the male. Especially interesting is the

appearance, in parasitised males, of the tufts of hair

modified for egg-bearing, and the testes in many cases

contain ova.

Experiments on Seasonally Dimorphic Forms of African

Lepidoptera.

Dr. F. A. Dixey stated that it is often found that the

successive broods of Lepidoptera produced in the course

of a year differ widely in appearance according to the

ineteorological conditions prevailing during their immature
stages, the contrast being especially marked w'here there

is a sharp distinction between the periods of rain and dry

weather. Mr. Guy Marshall, working at Salisbury, in

Mashonaland, has succeeded in showing that, by artificially

varying the conditions to which the butterflies are exposed

during their immature stages, it is possible to bring about

in the midst of one season the emergence of a form
which under natural conditions would only have been pro-

duced in the other. The period during which the animal
is susceptible to climatic influences varies in different

soecies, the critical stage being in some cases confined to

the larval, in others to the pupal, condition. In one

instance (Belenois severina) the effect of moisture com-
bined with heat differs entirely from the effect of the

former alone.

The Function of the Spiracles in Sharks and JJays.

Mr. A. D. Darbishire concludes that in the dog-fish

water is drawn into the pharynx by way of the spiracles,

and to some extent by the mouth, and is expelled through
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the gill clefts. In the skate the spiracles play a more
important part, for when the animal is at rest all the

water which enters the pharynx does so by way of the

spiracles; none enters by the mouth. In Rliitia squatina

(the angel-fish) no movement of the spiracles is visible

;

there is a uniform current of water into the mouth and
spiracles, and the water is driven out again through the

gill slits by the undulations of the " gill covers."

The Systematic Position of Polyplcrtis.

Mr. E. S. Goodrich pointed out that Polypterus and
Calamoichthys, both from the rivers of tropical Africa,

forming the order Polypterini, have no near relations

among living fish. The presence of rhomboid ganoid

scales, paired gular plates, a persistent spiracular gill cleft,

true clavicles, a bilobed air-bladder, and a straight tail,

form a combination unknown it\ any other order. Owing
to their lobate pectoral fins, paired gulars, rhomboidal

scales, outwardly diphycercal tail, and to a considerable

resemblance in the disposition of the roofing cranial bones,

Huxley (1861) placed the order Polypterini in the group
Crossopterygii, in which it has been left by subsequent

writers, associated with such extinct forms as Osteolepis

and Holoptychius ; but on comparing Polypterus with these

fossils the resemblance is by no means close. The
similarity in arrangement of the surface bones of the skull

is only general, and such as may be found in most
primitive Tcleostomes. The scales of Polypterus and
Osteolepis are of very different structure, those: of the

former being of the true ganoid type. The tail is not

truly diphycercal, but of a modified heterocercal type, the

notochord, in the young at any rate, being turned up-

wards (as show-n by Budgett). In Actinopterygii there

may occur a median ventral gular plate as well as two
lateral series; two of the anterior plates of the lateral

series may be more or less enlarged, as in Palreoniscid.ne :

the paired plates of Polypterus may be the homologues of

these plates of the .Actinopterygii. and not of the more
median plates of the Crossopterygii. The skeleton of the

pelvic fin and girdle of Polvpterus is much more actino-

ptervgian than crossopterygian in structure. The re-

semblance of the fins of Polypterus to the lobate fins of

the Crossoptervgii was shown by Budgett to be superficial

only. The relationship of Polypterus to the .Actinopterygii

is supported bv a comparison of the structure of the scales

and of the fins, by the presence of large solid otoliths in

the ear, and the double nostrils on each side of the snout,

while the brain, the alimentary canal with its pyloric

ca?cum, the kidnevs and testes, the separate anus and
urinogenital apertures, are also consistent with this view.

Colour Variations in the Skin of the Hamster.

Prof. Simroth (Leipzig) exhibited a series of skins of the

hamster (Cricetus frumentarius), which is common in the

cornfields of some parts of Germany, and especially in

Thuringia. The usual coloration of the skin is grey along
the back and black ventrally, these two being separated
by a lateral reddish area, and there are three white or

pale yellow patches at the sides of the head and breast.

The skins, however, show great variations in coloration.

In one series the red areas and then the white patches

disappear, the upper side becomes grev, greyish-brown,
and finally black, so that the whole skin is now black.

In another series the under side becomes lighter, followed

by a similar change on the upper side, leading finally to

an albino, the rarest variation. The black specimens were
first noticed during the hot summers some years ago.

It is not yet clear whether these colour variations are to

be attributed to climatic conditions or are atavistic.

Photographs of a Young Living Okapi.

Sir E. Ray Lankester, K.C.B., F.R.S., exhibited photo-

graphs of a living okapi taken by Signor Ribotti at

Bambili, on the Welle Ri%-er, in the Congo Free State.

The animal is a young colt showing the striping of the

upper part of the fore and hind legs and hind quarters,

and the dark body colour, apparently as in the adult. It

is worthy of note that this is the first time that a European
has seen a living specimen of the okapi. Some doubt
having been recentlv expressed as to whether okapi is the

native name of the animal, Sir E. Rav Lankester remarked

that he had shown the photographs and a portion of a

skin to some of the .African- pygmies, now in London, who
recognised them, and at once spoke of them under the

name okapi.

Plankton Ini'cstigations off the Isle of Man.

Prof. Herdman gave an account of his plankton investi-

gations off Port Erin during April. These were under-

taken with the object of testing different kinds of open

and closing tow-nets, and of gaining information regard-

ing the detailed distribution of the organisms according

to locality, depth, and date. E.xamples were given of

very different results, quantitative and qualitative, obtained

from quite similar nets hauled not far apart as regards

both distance and time. Sudden variations in the vertical

and horizontal distribution of the plankton were discussed,

and the seasonal changes were also considered ; obviously

great care and much observation of the gatherings of

organisms are required before these can be considered as

adequate samples. Prof. Herdman concluded that our

methods must be investigated before the attempt to in-

vestigate nature on a large scale can be made, and also

that an intensive study of small, well-chosen areas is

necessary before conclusions can be drawn with regard

to relatively large regions such as the North Sea or the

.Atlantic Ocean.

.Mr. W. E. Collinge traced the rise, and pleaded for

the due recognition, of economic biology ; Prof. Simroth

gave an account of his pendulation theory in relation to

geographical distribution ; Mr. J. W. Jenkinson described

his further experiments on the development of the frog

;

Mr. T. V. Hodgson pointed out the principal features of

interest in the collections of Pycnogonids from several

.Antarctic expeditions ; and Prof. R. J. .Anderson detailed

his observations on the thickness of the skull
_

in

Mammalia ; but these papers cannot be well summarised

i-n the space here available. J. H. Ashworth.

PHYSIOLOGY AT THE BRITISH
ASSOCIATION.

THE phvsiological section has for several years devoted

one morning to seme subject of general interest.

This policy was inaugurated at Cape Town by the dis-

cussion on the effect of climate upon health; it was

followed up at A'ork by one on the physiological mini-

mum of rest for children, opened by Dr. T. D.

Acland ; and this year at Leicester by one on the

physiological and therapeutical value of alcohol. The

interest which this subject has aroused of late made it

a particularly appropriate one, more especially as the

matter has not been recently discussed in at all a dis-

passionate way. From this point of view the meeting

at Leicester was all that could be desired, and perhaps the

most remarkable feature in connection with it was the

very narrow margin which separated those who took

different views as to the value of alcohol.

The discussion was opened by Prof. Cushny, F.R.S..

who reviewed the effect of alcohol on the various systems

of the bodv. alluding especially to its very doubtful effect

as a stimulant to the alimentary system, its effects upon

the circulation, especially the heart, as recently worked

out by Prof. Dixon, arid its action upon the muscular

nervous svstem and on the power of the body to resist

toxic agents. In doing so he introduced some of the

subsequent speakers. Dr. Rivers gave an extremely

interesting account of the use of the ergograph in obtain-

ing records of the effect of alcohol. It was very remark-

able to see how great was the psychical element in ergo-

graph tracings ; this, indeed, was so marked that much
the same effect could be obtained by giving a dose of

alcohol and one which the patient thought was alcohol,

or even one which merely excited his curiosity. Dr.

Rivers has been able, in conjunction with Prof. Di.'ion,

to administer considerable doses of alcohol in forms which

were not .recognisable, and in doing so he has found no

certain beneficial effect on the power of performing

muscular work. .Some curves shown by Dr. Waller,

F.R.S.. were quite in harmony with this view. These
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results admittedly supported the contention put forward
by Sir Victor Horsley, F.R.S., and Miss Sturge, that the
ergograph gave results which were as yet too uncertain

to yield a verdict which could be considered as final.

On one point there was unanimity, namely, that alcohol

even in the smallest quantities was deleterious to the

52 i86z 1872 1882 1892
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fairlv represented that of the meeting, and it was sup-

ported by Prof. Schafer, F.R.S., Prof. Gotch, F.R.S., and
others.

The individual papers were perhaps fewer than is usually

the case. Prof. Sherrington, F.R.S., added another to

the series of communications on the coordination of reflex

muscular movements in the spinal animal which has
added so much to the interest of the British Association

meetings in the last few years. Very beautiful examples
were shown of graded reflex movements which took place

in response to graded stimuli. His experiments throw a

good deal of light upon the action of strychnine. This
drug appears to caLise an exaggeration of the rebound
which takes place normally after reflex inhibition. The in-

hibition may be re-established by giving chloroform. Two
practical points were brought out :—(i) that in many cases

the physiological units of musculature do not correspond
to the anatomical ones ; and (2) that there is a portion

of the gluteus maximus muscle which does not respond
either to ordinary reflex stimulation or to strychnine.

Papers on the physiology of nerve were read by Dr.
Alcock and Prof. Alacdonald. Interesting in themselves,
these communications were rendered doubly so by the fact

that their writers take a diametrically opposite view of

the nature of the nervous impulse.
Three reports were presented by committees ; they dealt,

respectively, with the metabolic balance sheet of the in-

dividual tissues, the ductless glands, and the effect of

climate upon health. Their work evoked more interest

than usual. The afternoon was spent in discussing the
report of the committee of which Sir Lauder Brunton is

chairman, and which is a very strong one. It has
worked very hard in its efforts to produce a schedule for

the collection of the necessary data for the comparison
of the climatic conditions of various localities with the

diseases which are prevalent in them. Along another
line the committee has been greatly strengthened by the

active interest of Prof. Zuntz, who came over to Leicester

and gave an account of the work which is now being
inaugurated in Berlin.

Prof. Zuntz is continuing the work which he and his

collaborators carried on in the high Alps, and at the
present time two travellers, Drs.. Schilling and Jaffe, are
making a corresponding set of observations upon them-
selves in Togo. It will be of great interest to compare
the effects of hot climate with the positive results which
were obtained upon the high .Alps. J. Barcroft.

TR-E KINGSTON EARTHQUAKE.
'X'HE offi-cial report on the Kingston earthquake, of

January 14 last, by Mr. Maxwell Hall, contains, in

addition to the customary compilation of accounts of time,

duration and violence of the shock, some interesting

records of the peculiar behaviour of the sea on the north

coast of the island. At .Annotto Bay and Port Maria the

sea receded, about three or four minutes before the shock
at Port Maria, at about the same time after it according
to the account from .Annotto Bay, the amount of the

recession being equivalent to a vertical fall of from 12 feet

to 20 feet ; after the shock the sea returned in a wave
which swept up the shore to 6 feet or 8 feet above its

norma! level. This phenomenon was only recorded at the

two localities mentioned, a fact which points to its being
probably due to movement of the land rather than to a

sea wave. At the Kempshot Observatory, St. James, the
masonry pier of the transit instrument, resting on solid

rock, was found to have been disturbed, so that the west
end of the axis was 32" higher than the east end. In
Kingston Harbour subsidence of the land was noticed
along the shore-line, of more than 24 feet in places, but
this appears to have been due to the shaking down of

loose accumulations of recent deposits, as there is no
indication of a permanent change of level in the centre
of the harbour or on land except near the shore-line.

Beside the official report, we have received from Prof.
Carmody, of Trinidad, a series of photographs taken in

Kingston on the second and third dav after the earthquake.
Two of these are reproduced, which show the character of
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the damage done ; this was greatest in the case of walls
facing east, those facing north or south being generally
uninjured. A noteworthy peculiarity was the fact that
arched openings seem to have withstood the shock while

the rest of the wall was destroyed ; as there is no form
of construction less suited than the arch to withstand the
strains set up by an earthquake shock, this can only be

ascribed to the badness of material used for building, the

arches having stood owing to the necessity for using better

material and more skilled workmanship! in their con-

struction.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

By the will of the late Mr. A. H. Blount, lord of the

manor of Orleton, Hereford, who died in London on

June 17, Yale University will receive a bequest the value

of which, after payment of duties. Sic, will amount to

about 80,000/.

The new session of Birkbeck College, London, will be

opened on Monday, September 30, when an address will

be given by Mr. G. G. Chisholm. The laboratories will

afterwards be open to inspection, and demonstrations will

be given. There will be an annual exhibition of students'

works on Friday, Saturday, and Monday, September 27,

28, and 30.

The Department of Agriculture and Technical Instruc-

tion for Ireland will, next month, award not more than
three commercial scholarships to young men having a
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sound general education and some commercial experience.

The object of the scholarships is to afford facilities for

the holders obtaining training in some higher institution,

approved by the department, with a view to their employ-

ment as teachers of commercial subjects in Ireland. The
scholarships are of the value of too/, each, and are tenable

for two years. Candidates must have been at least twenty-

one years of age on September i, and must fill in and
return a certain form to the secretary of the department

not later than September 25. The department also pro-

poses to award three industrial scholarships to persons

engaged in industries, such as the woollen, linen, leather,

and tanning industries. The scholarships will be of the

value of 8oi. each, and may be renewed for a second or a

third year at the discretion of the department.

The new buildings in Queen's College, Belfast, which
are to be formally opened by Lord Kelvin on September 20,

are for the purpose of affording increased accommodation
in the departments of chemistry, physics, engineering,

natural history and geology, physiology, pathology,

medicine, and surgery. The chemical buildings are now
completed by the erection of a large lecture room, a

lecture preparation room, and a museum for chemical
specimens. In physics there are new elementary and
advanced laboratories, and in engineering a laboratory,

a lecture room, and a drawing office. The additions to

the natural history and geological departments include a

laboratory for elementary classes in biology, a laboratory

for geologv and mineralogy, and rooms for advanced
classes and private research in zoology and botany. The
physiological department has been provided with three new
laboratories, viz. for histology, chemical physiology, and
experimental work, and the pathological department with
private research rooms for the professor and his assistant,

and a laboratory for advanced classes in bacteriology.

The medical buildings have been extended by the addition

of a class room, &c., specially designed for ooerative
surgery. The cost of these extensions has been defrayed
by private donations, with the assistance of a Government
grant.

A MEDICAL department of the Board of Education has
been established to advise and assist in the discharge of

the new duties imposed on the Board by the Education
(.Administrative Provisions) Act in regard to the medical
inspection of school children which local education authori-
ties are required by that Act to carry out in England and
Wales. The chief duties of the Board in this direction

will consist in advising and supervising local education
authorities as to the manner and degree in which those
authorities carry out this medical inspection ; in giving
such directions as may be necessary regarding the fre-

quency and method of such inspection in particular areas ;

and in considering and sanctioning such arrangements as
may be proposed under the .Act by individual authorities
for attending to the health and phvsical condition of the
children. The organisation and persotuicl of the Board's
medical department are not yet fully determined ; as a first

step Dr. George Newman has been appointed chief
medical officer of the Board. Dr. .Mfred Eichholz, who
has for nine years been on the Board's staff as medical
inspector of schools, will also be appointed to the n-.edical

department, and further appointments will be made in

dus course. The Board intends in the autumn to issue a
circular to local education authorities regarding their new
duties in the matter of medical inspection of school
children.

SOCIETIES AND ACADEMIES.
Paris.

Academy of Scien-es, Septemli-r 9 —M. Henri B'cqiierel
in the chair.—The contact phenomena of phonolitic
trachyte from Griounot. Cantal : A. Lacroix.—Bi-secondary
butylene chlorohvdrin : Eouis Henry. The sccondarv butvl
alcohol, CH—CH,—CH(OH)—CH„ was prepared svh-
thetically from ethylmagnesium bromide and aldehvde : this
was converted into the secondarv iodide, and from' this, by
the action of alcoholic potash, svinmetrical dimethyl-
ethylene was prepared. The chlorohvdrin results from the
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interaction of this hydrocarbon and hypochlorous acid.

Its physical properties are given.—The resistance of the
air : .\1. Jougfuet.—Contribution to the study of the alloys

of cobalt and tin : F. Ducelliez. The present note deals
with alloys containing between 57 per cent, and 66 per
cent, of tin. The alloys are probably formed of a mixture
of CoSn and Co^Sn,.—Celestite from Mokattam : M.
Couyat.—Parasitic phanerogamic plants and nitrates

:

Marcel Mirande. Parasitic phanerogams without chloro-
phyll cannot absorb nitrates from their hosts. The green
hemiparasites vary, some being capable of absorbing
nitrates from the host, others not.—Variation in the

ramification of umbels : H. Ric&me.—The causes of the

death of the young hippopotamus of the museum
menagerie : E. L. Trouessart. The animal died from
injuries to the head caused by the mother in repelling the
young hippopotamus from the breast.—The culture of the
turbot : R. Anthony.—The subterranean waters of the
Basque country : E. A. Martel.

Nii'.v South Wales.
Linnean Society, |i'lv 31.— Mr. A. II. Lucas, president,

in the chair.—The geology of Newbridge, near Bathurst,

N.S.W. : W. Noel Benson.—Revision of the Australian
species of the genus .Anthobosca (Hymenoptera : fam.
Scoliid.-e), with descriptions of new species : R. E.

Turner. By careful comparison with exotic species in

the British Museum collection, the author has convinced
himself that the insects classed in the genus Anthobosca
are the male sex of the insects usually known in Australia

as Dimorphoptcra (Sm.).—The Mollusca of the Mast Head
Reef, Capricorn Group, Queensland, part ii. : C. Hedley.
This part enumerates the Gastropoda collected on and
around Mast Head. Thirty-seven new species are de-

scribed and figured. The geographical range of shells

previously only noted on the one part from Torres Strait,

on the other from the neighbourhood of Sydney, is greatly

enlarged. Altogether, two hundred and two mollusca are

added to the known fauna of Queensland.
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THE GEOLOGICAL SOCIETY OF LONDON.
The History of the Geological Society of Louden.
By H. B. Woodward. Pp. xx + 336; illustrated.

(London : The Geological Society, 1907.) Price

ys. 6d. (to Fellows, 6s.).

THE history of the Geological Society of London
is rich in interest and instruction, as the society

is unique in the extent of its influence on the science

it was founded to promote. Geology had no chance
of a satisfactory beginning, because of its immediate
discovery of evidence inconsistent with the Mosaic
account of Creation and the universality of Noah's
deluge. Thus geology was driven at once into

cosmogony, and started where it should have ended,

and its immediate encroachment on the domain of

dogma involved religious controversies that were not

only tiresome, but demoralising. Classical and

mediaeval literature both contain some true descrip-

tions of geological phenomena, but such observations

were too occasional to influence the general trend of

thought. The men who wrote the first general geo-

logical treatises, from Burnet's " Sacred Theory of

the Earth " to Townsend, were essentially theo-

logians, who failed owing to their application of

spiritual laws to the natural world. The pioneers

of geology were not free to choose their own ground

and work on it at leisure ; it was their misfortune

rather than their fault that their views were often

the illogical offspring of observations distorted by a

cosmogonic squint. " .\ well-educated geognost " (a

term then used as synonymous with geologist),

according to Bakewell in 1S13, " has lost the use of

his own eyes."

This method did not suit the British mind, which,

in the domain of natural science, preferred facts that

could be verified by observation to the uncertain pro-

ducts of speculation. Mephistopheles, in Goethe's

Faust, speaking as the evil genius of Continental

science, sneers at the British respect for first-hand

facts :

—

'' .Are Britons here? They travel far to trace

Renowned battlefields and waterfalls."

The founders of British geology believed, above all

things, in such field work, and most of them were
interested in economic geology and were quite in-

different to cosmogony. Their studies were devoted

to the distribution of soils, as by Lister in 1684, and

the agricultural surveys begun by the Board of

-Agriculture in 1794 ; or to mining geology, such as

the papers of Strachey of 1719 and 1725 ; while

William Smith, engineer and surveyor, deplored
'• that the theory of geology was in possession of one

class of men, the practice in another." .Applied

geology was, however, then of no general interest,

and the science was judged by its contributions to

cosmogony. It was prejudiced, according to Lyell,

by " the imputation of being a dangerous, or at best

but a visionary pursuit"; and it was the mission of

the Geological Society to reform the methods of

geological work so as to remove any justification for
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this reputation. Its founders were full of contempt

for the vain wranglings between Neptunists and

Piutonists, between naturalists and theologians, and

it was their ambition to direct geological inquiry into

useful channels and secure a foundation of positive

knowledge, on which at some future date a geo-

logical system could be firmly based. This policy was
proclaimed in 181 1, when the society adopted as its

motto a passage from Bacon, which recommended
toil instead of talk. Its loyalty to this principle was
remarked by Fitton in 1817, who, in an account of

the societv's transactions in the Edi)iburi;li Review.

said that they were limited to the record of " strict

experiment or observation, at the expense of all hypo-

thesis, or even of moderate theoretical speculation."

.According to Lvell, in 1832, the ideal of the founders

was " to multiply and record observations, and

patiently await the result at some future period . . . ;

and it was their favourite maxim that the time was
not yet come for a general system of geology, but

that all must be content for many years to be ex-

clusively engaged in furnishing materials for future

generalisations "; and he claimed for the society the

credit of brilliant success as the reward of its con-

sistency to that principle.

The Geological Society had two English prede-

cessors, the .Askesian Society and the British

Mineralogical Society, founded respectively in 1796

and 1799, and amalgamated in 1806. The Geological

Society dates from November 13, 1807, when a party

of eleven men dining at the Freemasons' Tavern,

according to one version (the diary of Wm. Allen),

"instituted a Geological Society"; but according to

another (a letter by Sir H. Davy) they established " a

little talking Geological Dining Club." This mis-

understanding led to conflict between those who held

that the society should be a mere social dining club

and should not encroach on the domain of the Royal

Society by publication of important scientific work,

and those who intended that the society should raise

the status and advance the knowledge of geology by

a strenuous, progressive policy. Scientific London

had to face this problem. Is it better for e.ach science

to have its own society, or for all of them to unite

into one great institution? Some of the leaders of

the Royal Society thought that the inevitable competi-

tion and overlap between independent societies would

be injurious; they proposed that the Geological

Society should become a branch of the Royal Society,

which was to have the right to publish in the Philo-

sophical Transactions any papers it cared to select

from those read before the Geological Society. The

geologists, however, considered that scientific pro-

gress could best be secured by independent societies

working in friendly alliance. Their rejection of the

federal policy was probably the wisest course, but it

cost them the fellowship of Sir Joseph Banks and

Sir Humphry Davy, who resigned as a protest

against the alleged trespass on the sphere of the

Royal Society.

The dinner, though part of the original plan,

appears to have been always of secondary import-

ance, and was soon abandoned to an independent

geological dining club. The early meetings, how-

Z
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ever, consisted of dinner at 5 p.m., the reading of
papers from seven to nine, after which often followed
an informal assembly, wherein, soothed by smoke
and stimulated by wine, discussion was prolonged
until after midnight.

The Geological Society quickly justified its in-

dependence by raising the standard of scientific publi-
cation. It issued its Transactions on a scale of
magnificence which the society makes no attempt to
maintain. They were one of the finest scientific
serials of their day, and the style in which the
Government now issues the memoirs of our national
Geological Survey is beggarly in comparison. The
extravagance in illustration was possible owing to the
lavish generosity of the members. Many of them
were wealthy men, and they freelv spent their moneym promotmg the objects of the societv. Thus War-
burton advanced looo?. towards the preparation of
Greenough's "Geological Map of England," and
some of the members contributed an equal sum
towards its publication. Most of the founders and
early leaders of the society were men of distinction
and mfluence; they were peers, members of Parlia-
ment, city merchants, and men of that professional
class of which London is preeminentlv the home
According to Leonard Horner, the council of the
society elected in 1816 " was a Council fit to govern
the world."

The young society was at first exclusive, and did
not represent the whole of British geology. It
elected forty-two honorary members, but the list did
not include William Smith. This strange omission
IS not clearly explained by the author, who hints
that It may have been due to social prejudice
Possibly It was partly due to the fact that William
Smith, m spite of the immense theoretical value of
his work, was essentially an economic geologist, and
he, like the two other prominent workers at applied
Sieology, Farey and Bakewell, did not join the
society. They may have regarded it as too academic,
and the society may have regarded them as too com-
mercial. On the other hand, Robert Jameson kept
aloof because the society despised his high soaring
flights. He was elected an honorary member in
December, 1807, but that was before the publication
of his "Elements of Geognosy," of which the pre-
face ^is dated " The College, Edinburgh, January,
1808"; if this work, a statement of Wernerian
geology, had been published a few months before, it
should have cost him his honorary membership. His
election did not apparently affect liim, for he promptly
founded the Wernerian Natural History Society at
Edinburgh in 1808, perhaps in order to combat the
grovelling geologists of London, and he does not
appear ever to have joined the London society or
taken any part in its proceedings. Was it ignorance
or irony that led to the selection of the society as
trustee of the Jameson fund, established to com-
memorate its greatest British protagonist?
The early exclusiveness of the society was due to

Its enthusiasm as well as to its defined policy. The
election of new members had to be unanimous;
absence from meetings was to be punished by fines •

and no one could attend more than twice as a' visitor.
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Although the society was also a dining club, its first

ordinances were animated by the severe zeal of a
star-chamber. The members were delightfully con-
fident of their mission; according to the first con-
stitution " all questions on which difference of opinion
may arise shall be determined by ballot at the next
ordinary meeting," and according to the author

(p. 23) this rule appears to have been intended for

the summary settlement of geological problems, and
not of the society's business. But the society was
too successful for such regulations, which were burst

by the rapid growth in its roll of membership and
the immense influence of its scientific achievements.

-Ml this early history of the society and a summary
of its work is now accessible in Mr. H. B. Wood-
ward's monograph, which has been prepared for the

centenary meeting to be held on September 26 to 28.

The council is to be congratulated on having
entrusted the work to an author who has an un-

rivalled knowledge of the literature of British strati-

graphical geology, and is possessor of a rich store

of traditional personal information. Mr. H. B.

Woodward has been aided by many helpers.

Amongst others. Sir Archibald Geikie and Prof.

Bonney have read the proofs, Mr. Monckton has
contributed an account of the medals, Mr. Herries

has edited the reprint of the charter, and Prof. Gar-
wood has arranged the excellent series of photo-

graphs. The author has compressed into 336 pages
of fairly open print a condensed account of the work
of the society, a guide to the available materials as

to its history, summaries of the lives of the founders

and chief early members, and instructive reprints or

summaries of important discussions, one of which

shows the reception accorded to Buckland's announce-
ment of the former glaciation of the British Isles.

Numerous appendices give lists of early fellows, of

the presidents and the subjects of their annual
addresses, of the council, the officers and officials,

the awards of medals and funds, and reprint of the

charter. The information is condensed, but apari

from the appendices it is never dull; it is enlivened

by racy stories and witty epigrams ; the materials

have been wisely selected, and presented with Mr.
^^oodward's usual literary skill.

The author's personality comes out in selection

rather than in comment. He is perhaps too discreet,

for he hints at explanations where a definite state-

ment of his opinion would have been valuable. The
course of the society has not always run smooth, and
it is interesting to find that some of the modern
criticisms are similar to those made at intervals

through its life. A society with a strong policy and
a definite ideal cannot expect unanimous approval,
and its traditions have always been radical. It

secured on incorporation an unusually liberal charter,

and it has repeatedly been the pioneer in important
reforms. Amongst other innovations was the

admission of women to the meetings in 1S60, an
experiment abandoned, however, in 1863.

Mr. H. B. Woodward's history is worthy of its

subject. He naturally devotes most attention to

British stratigraphy, but one chapter might perhaps
have been devoted to the society's contributions to
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foreign g-eology, so many of which art- of first-class

iniportance.

The author is gently sarcastic regarding the nomen-
clature of some modern palaeontology published by
the society. The artificial Linnean system was
adequate for the biology of the eighteenth century,

which was innocent of such principles as " hetero-

genetic homogeneity." The plastic terminology that
is in process of development in correspondence with
the variability of life has lost in simplicity, while it

has gained in truth. Scientific names, like other
words, must be allowed to change in meaning, even
though the change may puzzle geologists as much
as a lawyer is puzzled to define such common terms
as mine or mineral. The author notes with apparent
regret that a fossil should be called a " konincko-
phyllid cyathophyllum " ; but the Geological Society

would be untrue to its inspiring traditions if it closed

its journal to those whose living faith in evolution is

much more than a mere verbal creed, and must be

expected to influence all their practice. J. W. G.

ANCIENT BABYLONIAN LETTERS.
Late Babylonian Letters. By R. Campbell Thomp-

son. Pp. xxxvi+226. (London: Luzac and Co.,

1906.) Price 15s. net.

OF all the ancient written matter that has been
discovered by modern archseological research and

deciphered by the professors of languages long dead,

perhaps the documents most interesting to the general

reader are those which reveal to us the dailv life of

the people who wrote them thousands of years ago.

These " human documents " are always interesting

reading. Royal instructions, reports of generals or

of astrologers, ministers or caravan-leaders, diplo-

matic correspondence, and last, but not least, the

ordinary letters from one man to another, whether
anent business or pleasure, have been during the last

half-century recovered from the past, and are now
supplementing in a most remarkable way the formal
annals of the historians. From Egypt we have the

famous " Tell el-Amarna Letters " of 1400 B.C., the

correspondence of the time of the priest-kings (1000
B.C.) published by Spiegelberg, and the interesting

series of Greek letters recovered from the sands of

Oxyrrhynchus by Drs. Grenfell and Hunt, not

to speak of the Coptic epistles of the monks
of Deir el-Bahari in the seventh centurv a.v., trans-

lated by Crum and by Hall. From far Turkestan we
have the wooden tablets inscribed in Kharoshthi char-

acters, discovered by Dr. M. A. Stein, which tell us

of the daily life of the Indian kingdom of Khotan in

the flourishing days of Buddhism ; and now Mr.
R. C. Thompson (late of the British Museum), of the

University of Chicago, has published an edition of

a series of late Babylonian letters, being " trans-

literations and translations of a series of letters written

in Babylonian cuneiform, chiefly during the reigns of

Nabonidus, Cyrus, Cambyses, and Darius," i.e. from
about 550 to 480 B.C. These letters are preserved in

the British Museum, and the original cuneiform texts

have been published by the Trustees.

The book is published by Messrs. Luzac and Co. in
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their admirably got-up " Semitic Text and Translation

Series." Print, paper, and binding are good and

appropriate. As a frontispiece Mr. Thompson gives

an adaptation (with English text instead of Baby-

lonian) of a remarkable Babylonian map of the world,

which we recommend to the attention of Mr. Beazley

for comparison with other ancient maps. We do not

believe, by the way, that this map, with its restricted

knowledge, really represents the world as known to

the Babylonians of the sixth century B.C. It is

obviously a copy of a far more ancient map, dating

from the days when the Babylonian knew of but little

beyond the limits of his own fens, which he conceived

as an island surrounded by the waters of the Persian

Gulf.

The perusal of these letters will be useful to the

modern historian who is not content merely to re-

capitulate the annals of his ancient confreres, but

wishes to give a picture of the civilisation of an ancient

people. With the exception of an occasional royal

epistle, such as the very interesting one of Ashur-

banipal (No. i, a century older than the rest) ordering

the collection of tablets for the royal library at Nineveh,

now in its entirety preserved on the shelves of the

British Museum, these letters were written by the

ordinary Babylonian " man in the street," the ordinary

middle-class inhabitant of Babylon, and his wife. For

the ladies of Babylon were as busy with the stilus as

those of London are with the pen, and many of Mr.

Thompson's collection were written by women. They

relate to the usual round of life of a civilised people

as led in an Oriental country. The letters of the

modern inhabitants of Cairo, Baghdad, Lahore or

Delhi must be very like them. Perhaps at Benares,

rather, we might get their ven,^ counterparts. For in

Babylonia, as in modern India, the temples of the

gods and the business of the priests were a great

factor in the city life, and a large proportion of these

letters " is connected with the business of the great

temple of the Sun-god at Sippar," with the landed

property belonging to the temple, from which the

priests drew their revenues, and with the arrangements

for the temple-dues, which were often paid in kind.

This is an ancient touch, which we should only find

paralleled now in India and the Far East. An
Oriental trait is the correspondence with regard to

the transport of food, goods, materials for building,

&c., by beasts. The back of a beast of burden was

then, as now in the same country, the only means of

transport. Babylonia has not progressed a step in the

direction of the improvement of transport since the

days when these letters were written ; and the com-
pletion of the Baghdad Railway seems still far off

!

Of the ordinary letters between man and man on

matters of interest only to themselves Mr. Thompson
gives many specimens. Travellers in a far country

write to their friends asking for news, and upbraiding

their faithless correspondents, for then, as now, " one

had not time to write." Husbands indite model
epistles to their wives, like one, highly commended
by the editor, which reads :

—

" Bv the grace of the gods I am well, as also is

Bel-iddin. See. I am sending a letter to Iddina-
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Marduk, the son of Ikisa-apli, that he may give thee
the gur of wheat. Be not remiss in the housework,
but be careful

;
pray the gods on my behalf, and

speedily let me have news of thee by the hand of some
traveller."

And so forth. In conclusion, we mav congratulate

Mr. Thompson on his interesting book, and, for the

nocessary amavi aliquid, warn him against indulging
in rather too breezy translations, such as " Why, an't

please thee, have I and my daughters to pass the

lime in thirst for a letter from thee? Rack thy brains

(for an excuse and then) by Samas, see why Bel-

iiballit, an't please thee, hath taken away all my
dates " (p. 175). Elsewhere (p. x.xxii) Mr. Thompson
presents an even more alarming version of the same
epistle :

—
" Why, pray, am I and my daughters to

pass the time thirsting for a letter from thee? Now,
gather thy wits together, and then, by Samas,
ubserve ! Why, pray, hath Bel-uballit taken away all

my dates? " This style of translation is hardly
sulliciently dignified, and is to be avoided. The lady

(iaga, who writes the letter to her father, was no
doubt a very energetic female, but Mr. Thompson's
version of her filial exhortation seems to us to be rather
loo energetic. The index and vocabulary at the end
aie very complete and useful.

PSYCHOLOGICAL SCIENCE.

Psychology—General Introduction. By Dr. C. H.
Judd. Pp. xii + 389. (New York: Charles Scrib-

Price -/S. 6d. net.

The Major Symptoms of Hysteria. By Dr. Pierre
Janet. Pp. x + 345. (New York : The Macmillan
Company; London : Macmillan and Co., Ltd., 1907.)
Price ys. 6d. net.

'

I
"HESE two books furnish yet one more proof—if

-•- further proof were needed at the present day

—

of the right of psychology to a place among the
primary sciences. In Prof. Judd's book we have a
concise and wcll-synthesised statement of the methods
and principles of the science, in the form of a general
introductory text-book; Dr. Pierre Janet shows the
exclusive importance of those principles in the
diagnosis and cure of a widespread disease.

Prof. Judd leaves his readers in no doubt as to his
general standpoint or the guiding idea of his book.
He develops his subject along the lines of " function "

in contradistinction to " structure," and " objectivity "

as opposed to the " subjectivity " of mere introspec-
tion, laying g-reat stress throughout on " organisa-
tion " as the general explanation of mental products.
In a well-worded preface he attempts to anticipate
criticism by summarising the general principles of
treatment which he has followed. Briefly they are :

( 1)
" \ functional view of mental life "; (2) the genetic

method
; (3) a coordination of physiological and ps)'-

chological data; (4) an endeavour to make clear " the
significance of ideation as a unique and final stage of
evolution." These principles he follows faithfully in
his book, the marked " objectivity " of treatment
almost amounting to materialism in the earlier pages.
Analysis of material conditions takes precedence of,
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and to a great extent supplants, introspective descrip-

tion of mental states ; moreover, the absence of any
definite discussion of the general relation of mind
and matter tends to intensify this impression of

materialism. But if such an illusion should arise

in the reader's mind it is quickly dispelled by
later chapters, more particularly by the chapter

on "The Concept of the Self." The nature of

this concept as ultimate and supreme for psychology,

though admitting of a developmental history, is very

well brought out. The chapter following this, on
" ^'oluntary Choice," is rather disappointing.

Parts of the book are of outstanding excellence.

The discussion of space-perception seems to the writer

an ideal of what a treatment of this difficult subject

should be The chapter headed " Experience and

Expression " is also very good. It brings out well the

importance of motor factors to the general structure of

experience, not in the form of muscular sensations , as

the first imperfect statements of the theory would have

had one believe, but as forms of " motor organisation "

in the central nervous system, in this chapter we
have developed in greater fulness that central idea of

organisation which dominates the whole book.

Two small points call for criticism. First on p. 97,

to explain contrast effects as merely after-effects in the

retina is surely a case of over-simplification. Un-
doubtedly the two classes of phenomena are closely

connected, but the relation is more complicated than

the text would have the reader believe. Secondly,

what is called the Principle of Fusion (.Association) on

p. 223 should not be dismissed as self-evident and
requiring no explanation.

On the whole, the book is an excellent treatment of

the general principles of psychology, and may be con-

fidently recommended to all earnest students of the

science. It is a book that should be read more than

once. On the title-page it is described as the first

volume of " a ssries of text-books designed to intro-

duce the student to the methods and principles of

scientific psychology." We can only say that our

experience of this volume encourages us to look for-

ward with eagerness to the publication of the later

volumes of the series.

Dr. Pierre Janet's book is a collection of fifteen

lectures given in the medical school of Harvard
University towards the end of last year. Much of the

material, cases and explanations alike, is taken from

previous publications of the author, as, e.g., " N^vroses
et Idees fixes," " L'etat mental des Hyst^riques," &c.,

but the form of exposition makes of it an independent
scientific and literary achievement for which all who
are interested in mental diseases will be thankful to

its author. Prof. Janet is admittedly supreme in the

domain of pathological psychology, and the present

book will do still more to confirm that estimate of his

position. His statement of the major symptoms of

hysteria is no mere external classification. Taking
somnambulism as the typical form of hysterical acci-

dents, he shows with copious illustration and acute

argument how such symptoms shade off into fugues,

double personalities, convulsive attacks, contractures,

paralysis, anaesthesias, &c., while exhibiting the same
essential relations in all these various forms. By the



September 26, 1907] NATURE 541

time lecture xiii. is reached, the evidence is over-

whelming as to the extent of hysterical symptoms and

the ground of their relationship to one another.

" Dissociation " and " suggestibility " are the words

employed to describe the underlying mental state, and

their exact meanings are very carefully and thoroughly

worked out. The final outcome is a definition of

hysteria, an enumeration of its direct and indirect

stigmata, and incidentally a theory as to the nature

of personal synthesis, with which this disease is so

closely connected.

To medical practitioners and psychologists alike the

work should be of supreme value. W. B.

THEORY AND PRACTICE OF LUBRICATION.

Lubrication and Lubricants. .4 Treatise on the

Theory and Practice of Lubrication, and on the

Nature, Properties, and Testing of Lubricants.

By Leonard .Archbutt and R. Mountford Deeley.

Second edition, thoroughly revised and enlarged.

Pp. xxxii+ 528. (London : C. Griffin and Co., Ltd.,

1907.) Price 2 IX. net.

'

I
'HIS work may be divided into two parts, which,

-I- in fact, have little connection with one another.

The first is that which deals with the chemical and
physical properties of lubricants generally, and will

appeal more particularly to analytical chemists, to

whom samples of lubricants are submitted for the

purpose of estimating their commercial value. So
far as one can judge, this part of the work is par-

ticularly clear ; full directions are given for carrying

out any of the tests, in order to obtain such things

as the free acids. This will, however, hardly appeal

to the average user of lubricants, as what he requires

is some simple mechanical test which will, more or

less, indicate the value of the oil. The second portion

of the work deals with the mechanical testing of oil,

and also the design and construction of bearings

generally, together with the general theorv of fric-

tion, as given in chapter iv. This is particularly well

written, and gives the full theory of lubrication as

developed by Osborne Reynolds, Goodman, and
Towers, and will repay a careful study. An account

is given of the various oil-testing machines as designed

by Thurstan, Smith, and Goodman. Judging from

our own experience, while these machines when
extremely carefully handled give trustworthy results,

one is never quite certain as to what is really being

obtained ; whether it is a test of the lubrication itself,

of the materials forming the bearing, or of the

condition of the bearing. We should be inclined to

say that it would probably be a small part of each,

and, moreover, it does not give much idea as to the

value of the lubricant for continuous use, which is

now the rule for engine work generally. Doubtless,

owing to the great length of the book, some 500

pages, the authors have been unable to devote a large

space to the design and lubrication of bearings,

although they give much useful information as to the

composition of bearing metals generally, and also the

admissible loads. They do not, however, give the

attention to forced lubrication which we consider it
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deserves. The whole tendency of modern engine

practice, either with enclosed or open engines, is to

substitute pressure lubrication for gravity, and this

has entailed wholly different construction of bearings

from those with the ordinary drip lubrication.

The large subject of ball and roller bearings is dis-

missed in some three pages, and, considering the

importance and growing use of the ball bearing in

large sizes, we think this type of bearing deserved

fuller attention. The mechanical lubrication by means
of sight-feed lubricators, which allows the attendant

to regulate exactly the quantity of his oil, is well

illustrated, and rightly so, because this method is

found in practice very considerably to economise the

oil supply. Splash lubrication, as used by Willans and

by many motor-car engineers, is alluded to, but its

defects as regards the oil working up into the motor

cylinders are not pointed out, nor is it shown that this

method of lubrication is fast being driven out in

favour of a pressure system. The authors, in the

chapter on gas-engine cylinder lubrication, give

some interesting analyses of the deposit found

in the cjlinders, and point out that the de-

posit is not wholly of a carbonaceous nature,

but contains quite a considerable portion of

sulphur obtained from the gas. They also re-

commend the use of pure mineral oils, as against the

mixture of a small quantity of a neutral fixed oil.

This wholly agrees with our own experience, namely,

that a pure mineral oil is the only one possible to

use when the compression of the engine is in the

neighbourhood of 200 lb. per square inch. It would

almost appear as if the whole difficulty of running

at very high compressions is to prevent deposits of

carbon. The only way to overcome this is to use

an oil which will entirely burn, and in very small

quantities. All those who are interested in lubrica-

tion generally will welcome Messrs. Archbutt and

Deeley's work, more especially those in a consultative

position, but we fear that, owing to its length and

the predominance of the chemical and physical side,

it will not be of the service to engineers generally

that a smaller and less scientific work would be, as it

must be borne in mind that the great majority of

those who have to use lubricants have neither the

time nor inclination to make accurate chemical tests.

F. \V. BURSTALL.

OUR BOOK .SHELF.

The Savage South Seas. Painted by Norman H.
Hardy. Described by E. Way Elkington. Pp.

xii + 2ii. (London: A. and C. Black, 1907.)

Price 20s. net.

To those who know the parts of Melanesia which
Mr. Norman Hardy pictures, or who, like the writer,

have seen much of his work, this book will come as

something of a disappointment; and this from no
fault of the artist, who is generally successful in

reproducing, not only the physiognomy, but the mus-
culature and the tricks of movement of the folk

whom he portrays. The truth is that the tone of the

reproductions (apparently made by the three-colour

process or one of its modifications) of Mr. Hardy's
water-colour sketches leaves much to be desired ; in

many of the reproductions there is a darkening of
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the colour scheme, giving crepuscular and storm
ejects—where none are intended—to many of the

landscapes, as plates 2 and 4. In the case of illustra-

tions showing figures, the tone of the whole group
may be so lowered that people, houses and utensils

show up in scarcely differentiated tints of brown
against a sky for the colour of which the writer

knows no warrant (illustration 19).

But there are also many charming and realistic

pictures, such as plates 3 and 33, though in the last

the excellence of the drawing and colouring of the

canoe and the figures seated therein is perhaps some-
what discounted by the excess of grey and brown in

the landscape.
Plate 16 may be picked out for special praise. It

gives a very real impression of the Rigo dubu, seen
at midday, when the glare of the sun lightens the
grey of its weather-beaten posts and renders the

yellowish soil on which it stands almost white.
In spite, then, of defects of the kind mentioned, the

illustrations of this book give a better idea of

Melanesia than can be obtained by photographs or
black and white drawings, and so the work must be
pronounced a success. Mr. Hardy is also to be con-
gratulated on the accuracy of his observation, for in

so few instances are there ethnographical inaccuracies
in the plates or their accompanying short descriptions
that it may be useful to point out the chief of these
in as far as they affect New Guinea. Probably no girl

ever danced her way to " the dubu dance " flirting her
petticoats the while, as is shown in the frontispiece.

Kaivakuku masks do not exist among the Roro
tribe, though they occur among the Waima and
Kevori, both Roro-speaking tribes. The feather
head-dresses of the girls (illustrations 14 and 15) are
distinctly yellowish, not red as shown in the plates;
indeed, red feathers are carefully excluded from this

dancing head-dress, the parrots providing the
feathers being subjected to special treatment in order
that their feathers may be of the desired colour.

In this book the illustrations so far exceed the
text in importance and quality that little need be
said concerning the latter, which contains many in-

accuracies and misprints, is written in poor English,
and generally falls far below the level of other
volumes contained in this series. C. G. S.

A Text-hook on Hydraulics, including an Outline of
the Theory of Turbines. By Prof. L. M. Hoskins.
Pp. V+271. (London: Archibald Constable and
Co., Ltd., 1907.) Price los. 6d. net.

This book is intended for the instruction of engineering
students during their university or college course who
have already acquired a good practical knowledge of
pure mathematics, and possess a fair elementary ac-
quaintance with the principles of mechanics. After a
short introductory chapter dealing with definitions and
principles, followed by a chapter on hydrostatics, the
flow of water through orifices under "different condi-
tions is considered, and Torricelli's theorem is stated,
and instances of its application explained. Bernoulli's
theorem, which the author calls the general equation
of energy, and upon which he bases his explanations
of the problems of the steady flow of liquids, and its
•applications, form the subject of the next four
chapters. Various formulas for the flow of water in
pipes under definite conditions are then deduced from
the general equation of energy; whilst a separate
chapter is devoted to a discussion of the methods of
estimating the frictional loss of head in pipes.

In treating of uniform flow in open channels, the
author, after referring to Ch^zy's formula, v = c^/rs,
as the basis for calculating the mean velocity, and
alludmg to Bazin's experiments for determining the
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inlluence of the nature of the surface and the shape
of the channel in modifying c, deals fully with the

well-known, general, empirical formula for c deduced
by Ganguillet and Kutter from the measurements of

flow in a wide range of channels, which is a function

of the slope, the hydraulic radius, and a coefficient of

roughness depending on the nature of the surface of

the channel. To facilitate the adoption of this com-
plex formula, a table is given of the values of c com-
puted for a certain range of conditions, and also a
graphic diagram from which they can be obtained by
measurement. The more complicated question of

non-uniform flow in ojjen channels is next discussed,

deduced in the first instance from the general equa-
tion of energy for streams of variable cross-section

;

and the portion relating to hydraulics is concluded by
a consideration of the different methods, direct and
indirect, by which the discharge of streams differing

greatly in volume can be measured.
The theory of turbines forms the subject of the last

seven chapters of the book, under the respective head-
ings dynamic action of streams, theory of steady
flow through rotating wheel, types of turbines and
water wheels, theory of the impulse turbine, and of

the reaction turbine, the tangential water wheel, and
turbine pumps. The book terminates with three

appendices, in which the general equation of energy
is applied to the steady flow of gases, relative motion
is explained, and tables of conversion factors are

given. The subjects dealt with are elucidated by one
hundred and thirty-seven simple diagrams in the text,

and examples are added in almost every chapter relat-

ing to its contents, for the student to work out, to

which the answers are appended. This book will be
valuable in training engineering students possessing a
fair knowledge of mathematics to solve any problems
in hydraulics they are likely to meet with in practice,

and it will also furnish them with an insight into the

principles on which the working and efficiency of tur-

bines are based.

Flora oj Sussex, or a List of Floivering Plants and
Ferns found in the County of Sussex. By Rev.
F. H. Arnold. Pp. xxii+154. (London: Simpkin,
Marshall and Co., Ltd.; Arundel and Horsham:
Mitchell and Co, 1907.) Price 5s. net.

This is a new and revised edition of the flora, includ-

ing phanerogams, pteridophytes, and Characeae,

brought out by the author in 1887. The principal

changes will be found in the additions to the species

and many new localities. The introduction is not

altered except for the increase in the list of contribu-

tors, to which are added the names of Mr. C. E.

Salmon, Mr. W. Whitwell, Rev. E. Ellman, and Rev.

E. S. Marshall. The last-named has been a most
energetic worker, especially in West Sussex, and
several of the new species were first discovered by
him. A complete revision will be noted for the species

of Rubus, for which the localities are provided chiefly

on the authority of Messrs. Salmon, Marshall, and
Rogers, and also a revision of the genus Salicornia.

-Among the species added to the county list are

Epilobiuni Lainvi, Wolffia arrhiza, Utricularia neglecta.

Chenopodium botryoides, Spartina To-wnsendi, and
Spariina altcrniflora, first found by the author. Most
of these species were previously known from adjacent
counties, as noted in the appendix, where the list has
escaped revision. The author was not fated to see the

publication of this book, which will be welcomed by all

systematic botanists sojourning in Sussex ; a note
saying that he dictated the preface on the very day
that he was taken ill is added by his daughter, who
has also prepared the three illustrations which are
included.
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LETTERS TO THE EDITOR.
[Tite 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.]

Reconstruction of Diprotodon from the Callabonna
Deposits, South Australia.

So.ME years ago, under dates June 21 and June 28, 1894,
Nature contained a notice of an extensive deposit, at Lal«
Callabonna. Soutii .'\ustralia, of fossil bones of Diprotodon,
Phascolonus, various species of e.\tinct kangaroos, and of

a large struthious bird, since named Genyornis newtoni,
in honour of the late lamented Prof. Newton, of Cam-
bridge, and in recognition of much personal kindness re-

ceived from him by the writer. Since that date various
and more detailed references to some of the forms repre-

sented in this deposit have appeared in the Transactions
and Memoirs of the Royal Society of South Australia

;

and now, at last, after a lapse of years, which may have
seemed unnecessarily long to those unacquainted with all

the circumstances of the case, we have lately com-
pleted at this museum a complete cast in plaster of the

skeleton of Diprotodon australis.

Some of your readers may be interested

in the photograph of this cast which
I now send you (Fig. i), as well as in

one which gives our idea of the re-

construction in the flesh of this mar-
supial (Fig. 2).

As has been previously mentioned in

your columns and in the other publi-

cation referred to, the state in which
the Callabonna fossils were originally

found, and the injury which they

suffered as the result of a long journey
on camel back to the railway line,

were such as to require the expendi-

ture upon them of much detailed pre-

paratory labour before they could be

restored to a sound and enduring con-

dition ; but while the ultimate result

has been quite satisfactory as regards

the appendicular skeleton, there have
been much greater difficulties, and not

so completely a satisfactory result, in

respect to the skull and vertebral

column. In both these categories the

bones were to a degree above all the

others soft, friable, broken, and in-

filtrated with saline matter that was
difficult to ren>ove. In the skulls

particularly, the constituent bones
^-^

were both broken and greatly dis-

torted. Those that had been found
lying on their sides were laterally compressed to an
extent that the whole cranial mass formed a flattened

slab which in some instances did not exceed a few
inches in thickness. In other cases the compression had
occurred in a dorso-ventral direction with a like result

of producing many fractures and much distortion of the

proper relation of parts. Fortunately, the distortion has

not affected every skull in the same way, so that in the

construction of the cast it has been possible to utilise un-
disturbed parts of different skulls.

Nevertheless, even with the considerable mass of

material available, both from Callabonna and from other

localities, there were some parts of the skull which were
never found in an intact condition, and it is in these re-

spects that the cast is not to our satisfaction.

For the information of those who will, it is hoped, '

eventually possess a copy of this cast, it may be well now
1

to mention those parts the correctness of which we cannot,

imfortunately, for the above reasons guarantee. Coming
under this category are the occipital region, with the

exception of the condyles and the immediate boundaries
of the neural foramen. In not a single skull from Calla-

bonna or from elsewhere was this extensive region without
such serious breakage and distortion as to render a

faithful reproduction of its details impossible. Conse-
quently, in our restoration we have followed as best we
could the details of Owen's figure (Owen's " Fossil
Mammals of Australia," Plate xix.. Fig. 3). Then another
part that was always greatly damaged was the anterior
or malar pier of the zygomatic arch, the broken parts
being generally telescoped

; thus we are not quite satisfied

that w-e have got this region as it should be, though in

other respects the zygoma is correct. Also, as might be
expected, the thin laminar edges of the lateral boundaries
of the mesopterygoid fossa were always broken, so that
we have been consequently devoid of objective guidance in

their reconstruction.

For the vertebrae, many of which were also in a par-
ticularly fragmentary and friable condition, a set belong-
ing to one animal which was numerically nearly complete
was used as models. Where parts of these were deficient,

as often occurred, they could generally be supplied by the
corresponding segment from another animal, but not
always so. We had no model for the neural spines of the
sixth and seventh cervical vertebra?, which are thus parts
added in conformity with what we conceive to be the
serial plan of arrangement. Fourteen vertebrae bear ribs,

and there are five of the lumbar series ; four are fused to

form the sacral mass, and there are nineteen separate
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segments in the tail. The ribs, with one exception, are

those belonging to the vertebra;, but as most of them
were considerably twisted or otherwise distorted, it was
sometimes necessary that they should undergo the oper-

ation known to wheelwrights as " cutting and shutting
"

before they could be set properly both to their respective

vertebra; and to one another.

As previously stated, the limb bones, from their fewer

fractures and better texture, gave much less trouble in

their restoration than those of the axial skeleton. Most
of them belong to the same individual as the vertebrfe,

but some, in a damaged condition, have been replaced by
other bones of suitable size. The peculiar feet, the struc-

ture of which was revealed by the Callabonna discovery,

have been described (Memoirs Royal Society of South
Australia, vol. i., part i.).

It is clear bv reference to the bones of other skeletons

in the Callabonna collection that the animal now repre-

sented was of medium size only, the height of the cast at

the shoulder being 5 feet 6 inches, but unfortunately the

skeletons of the very large individuals were much more in-

complete than that which served as our model. I think it

would be safe to place the height of the largest animals
in life at 6 feet, or perhaps even a few inches more.
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\\'ith regard to the restoration in the flesh, the photo-

graph which I send you was made by my friend Mr.
C. H. Angas, a skilful delineator of animals, with such

help as we could give him from the anatomist's point of

view. There can, I think, be little doubt that in its

general build the Diprotodon had considerable resemblance

to a gigantic wombat, and as such we have drawn him.

Opinions may, however, differ as to our treatment of the

muzzle. The huge overarching nasals, which greatly

exaggerate the somewhat similar formation in the tapir,

and the very massive bony internarial septum, must in-

dicate some special, and probably some protuberant,

development of the soft parts in this region. Bearing in

mind the many cranial, as well as other skeletal, re-

semblances between Diprotodon and Macropus, we have
consequently assigned to the former in our restoration

a snout of the same type as that of the latter animal, but

of greatly exaggerated size and prominence. In the case

of the ears, we have compromised between the extremes
of length of those organs as they occur in the kangaroos
and wombats, with, however, a nearer approach to the

I might add, though the information has already
appeared in your columns, that a copy of this cast is in
the possession of the Zoological Museum at Cambridge
University, and that portions of it, together with some
original bones, have been sent to the Natural History
Department of the British Museum. Replicas of it have
also been sent to the museums of Melbourne, Victoria,
and of Perth, Western ."Xustralia.

E. C. Stirling.
The Museum, .Adelaide, South Australia, August 6.

The Origin of Radium.

In a communication published in Nature of November
IS, 1906, I described some e.xperiments which had given
results indicating the growth of radium in a preparation
of thorium which had been previously precipitated in a
solution of a uranium mineral. I had found from other
e.xperiments that the thorium after this treatment con-
tained a radio-active body which did not decay appreci-

former proportions. The result, on the whole, has been
to make the head appear much more like that of a very
massive and bulky kangaroo than of a wombat. In the
original sketch we have presumed the animal to be covered
with a very dark short fur of wombat type. For a setting
we have delineated the Diprotodon amidst surroundings
that represent some present characteristics of Central
Australia. Thus in the background, to the left, is part of
the white expanse of one of those large salt-encrusted
clay pans of which Lake Callabonna, where the bones
were found, is an example. In the distance beyond the
lake is shown one of the flat-topped hills that are very
characteristic of the " desert sandstone " region of the
interior. The vegetation in the foreground is chieflv
" salibush " (Atriplex spp.), some species of which,
together with allied plants, having apparently formed the
principal food of the Diprotodon, just as these now supplv
the chief sustenance of the introduced Herbivora, while
here and there is a trailing plant of " parakylia "
(Llaytonia spp.). so well known to travellers in the dry
central regions for its moisture-holding properties.
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ably in the course of several years. It was a simple
matter to demonstrate that this active substance was not
radium, uranium, or polonium, and I therefore assumed
that it was actinium, since Debierne has stated {C.R.,
cxxx., 906) that ihe chemical properties of actinium
are similar to those of thorium, and since, moreover, an
emanation which completely lost its activity in less than
half a minute was evolved in small amounts from the
oxides of the thorium treated in this manner. I there'
fore suggested that actinium was the parent of radium
and the intermediate product between uranium and
radium.

Rutherford has recently given an account (Nature,
June 6) of some experiments in the course of which a
solution of actinium was successively precipitated with
ammonium sulphide in order to remove the radium
present. From the results obtained he concludes that the
parent of radium is distinct from actinium, and is

separated from the latter by precipitation with ammoniuir.
sulphide.

For the past ten months I have been continuing my
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experiments with the object of determining more definitely

the properties and chemical behaviour of this elusive

parent. The general manner of proceeding has been to

obtain as complete a solution as possible of known weights

of different uranium minerals. These solutions have been

treated in the manner described in my earlier communi-
cation, with special precautions and modifications. The
growth of radium in the solutions of the rare earths

finally obtained was determined by measurements of the

amount of radium emanation present at frequent intervals,

and the rate of growth was calculated by an expression

which took into account the rate of production of the

emanation by the radium. The minerals used included

carnotite, Joachimsthal pitchblende, gummite, uranophane,
and a specimen of very pure uraninite from North Caro-
lina containing only 003 per cent, of material insoluble

in dilute nitric acid.

The space available in these columns will permit of

only a brief mention of some of the more interesting

results. In confirmation of Rutherford's statement it was
found that the rate of production of radium was not in-

fluenced appreciably by the presence of radio-actinium and
its products, which were completely absent from most of

the solutions at the start. Continued observations of the

growth of radium in the first solution prepared indicate

that the rate of production of radium has been constant,

within the limits of experimental error, for a period of

more than 500 days.

I have attempted with one of my preparations to re-

peat the separation of the radium parent from actinium
by the ammonium sulphide treatment which Rutherford
has described. No separation could be detected when
freshly prepared, pure ammonium sulphide was used. It

was found that the radium parent can be quite completely
separated from actinium by repeated precipitation with
sodium thiosulphate under the conditions nsual for the

precipitation of thorium. In the case of a solution of the

parent substance with thorium and other rare earths
treated in this manner, less than i per cent, of the

parent present remained in the filtrate, as was shown
by the growth of radium in the two fractions obtained
in this process. Since ammonium sulphide is always open
to suspicion unless freshly prepared, and since on stand-

ing in loosely stoppered bottles it ultimately changes
wholly into ammonium thiosulphate, it appears probable
that the separation noticed by Rutherford was due to the

latter reagent.
An interesting relation has been noticed between the

growth of radium and the activity of the substances other
than thorium in my solutions containing the radium
parent. This proportionality is quite striking in those
solutions containing the more completely purified salts.

The activity of the substance present in these salts is

comparatively high, and is about equal to the activity

of the radium (itself) with which it is associated in the
mineral. More significant still is the fact that this radio-
active substance does not appear to possess any of the
characteristic properties of the recognised radio-activ'e

elements. It is impossible that it is uranium, thorium,
radium, or polonium. It has none of the properties that
have been given as characteristic of actinium. About
four-tenths of a gram of thorium oxide, containing an
amount of this new body sufficient to give a leak of 500
divisions per minute in an a-ray electroscope, did not
produce sufficient actinium emanation to permit its de-
tection in another electroscope of greater sensitiveness.
The thorium oxide had been prepared some weeks before
by the gentle ignition of the oxalate, and was very
porous. A strong current of air, about four litres per
minute, was drawn over the preparation. There was no
difficulty in measuring the thorium emanation evolved by
this material under these conditions.
That the active substance is not actinium is also in-

dicated by the fact that from a solution more than five

months old no active substances other than thorium pro-
ducts could be separated by treatment with ammonia, by
the formation of finely divided sulphur from sodium thio-
sulphate, or by the precipitation of considerable quantities
of barium sulphate in the solution. The first process
should have separated actinium X, and the two last should
have separated radio-actinium had these products been
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present. The solution contained about 3 grams of

thorium and a quantity of the new substance having an
activity equal to that of about 35 grams of pure uranium.
Another important matter is the behaviour of the o.xides

obtained by strongly igniting the hydroxides precipitated

by ammonia from a solution similar to the above. The
activity of these oxides remains nearly constant for long
periods, showing only a slight initial rise corresponding
to the formation of thorium X in the thorium present.

No rise corresponding to the formation of actinium X can
be observed, but if actinium were present a separation

of this product would be expected.

For these and certain other reasons I think that there

is good cause for believing that uranium minerals con-
tain an element emitting a rays, which is different from
the other elements that have been identified, which pro-

duces no emanation, and which resembles thorium in its

chemical properties. The activity of this element appears
to be about the same as that of the radium (itself) with
which it is associated in minerals. It is without doubt
a product of uranium, and is probably the immediate
parent of radium. It is very likely that this body is con-

tained in Debierne's actinium preparations and in Giesel's
" emanium " compounds, especially in the former, and
its presence may perhaps explain the confusion which has
resulted from Debierne's earlier assertions that actinium
accompanied thorium as opposed to Giesel's positive state-

ments to the contrary {Chem. Berichte, xl., 301 1). The
proportion of the total activity of a mineral due to the

actinium present is very small, for the activity which
can be attributed to actinium is less than 9 per cent, of

the total.

The rate of disintegration of radium as determined
from its growth in preparations similar to those described

above, separated with great care from very pure North
Carolina uraninite, indicates that the half-value period of

this element is about iqoo years. It is hoped that certain

experiments now in progress will make it possible to

determine this factor with a satisfactory degree of

certainty. Bertram B. Boltwood.
Sloane Laboratory, Yale University, New Haven,

Conn., September 9.

The Body of Queen Tii.

In Nature of September 12, p. 494, a summary descrip-

tion was given of the remarkable discovery made by Mr.
Theodore M. Davis, of Newport, R.I., of the tomb of the

famous Egyptian Queen Tii, Thyi, or Tele, mother of

the heretic-king Akhenaten, at Thebes. A remarkable
point with regard to this discovery has been raised by an
" Occasional Correspondent " of the Times, who Informs

us that the supposed remains of the queen, after having
been examined by Dr. Elliot Smith, turn out to be those

of a young man, at most twenty-five years of age ! It is

concluded therefrom that the discoverers were mistaken

in their attribution of these remains, and that the coffin

is not that of the queen at all, but of Akhenaten, whose
name appears on it ; but this cannot be the case. On
the catafalque the inscription definitely states that it was
given by Akhenaten to his mother Til, and the mention
of Akhenaten 's name only on the coffin need mean also no
more than this. The coffin is that of a queen ; the

diadem and necklace and other objects found are also

the parure of a queen, not of a king, and the heads of

the canopic jars are portraits of Tii.

The fact that the body found with the^e things is that

of a man would mean simply that, as Prof. Sayce says in

a letter on the subject published in the Times of

September 17, " the mummy of the Queen had been torn

to pieces like that of the King ; and that, subsequently,

when an attempt was made to put the tomb in order, the

first mummy that came to hand was thrust into the

Queen's jewelry wrappings, and coffin. It was not the

first time that the Egyptians resorted to similar measures,

and it would explain the otherwise puzzling absence of

funeral furniture in the tomb."
In an article published in the Graphic of September 14

describing the tomb, I assumed that the weight of Dr.

Elliot .Smith's medical authority was decisive, and that

therefore the body must be regarded as that of a man.
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,it the same time suggesting reasons for this fact more
or less similar to those advanced by Prof. Sayce ; but

the discoverer is by no means convinced that Dr. Smith
is right at all. Since penning my article in the Graphic
I have received a letter from Mr. Davis, giving his

reasons for his sturdy belief, in the same terms as one
received by Prof. Sayce, who communicates its gist to

the Times as follows :

—

" Immediately after the opening
of the tomb he had the mummy examined by Dr. Pollock,

of Luxor, ' and a prominent American obstetrician. . . .

In the presence of the doctor and surgeon, Mr. Ayrton,
and one or two other persons, the mummy was opened
and the bones exposed. In fact, the mummy had absorbed
so much moisture that it could not be unwrapped, but it

yielded to the touch and disintegrated to such an extent
that there was no difficulty in exposing the bones from
end to end. The pelvis was admitted to be the criterion

of the sex. Both doctor and surgeon instantly agreed
that it was the pelvis of a woman. The surgeon made
a most thorough examination, and explained to us why
it was a woman's pelvis, and what the difference is

between the pelvis of a man and a woman. He practically

stated that the ' greater breadth of the pelvic arch gives
one of the most easily appreciable points of contrast
between the male and female pelvis ; the pelvic arch in

the female forms an angle of from qo° to ioo°, while in

the male it averages from 70° to 75°.' " To me Mr.
Davis writes :

—
" In any event, I shall exhaust the ques-

tion of the se.x of the pelvis before conceding Dr. Smith's
opinion."

If, however, Dr. Elliot Smith is really right, and the
body is that of a man, the fact does not in any way
affect the discovery. The tomb, catafalque, coffin, canopic
jars, diadem, &c., are those of Tii, and the bones found
were in some way substituted for hers. They cannot be
those of .Akhenaten, as he must have been a middle-
aged man when he died. H. R. Hall.

Use of the Word " Telephotography."

NATtJRE of .August 20 Contained an article by Dr.
Shelford Bidwell entitled "Practical Telephotography."
May I enter a protest against the use of the word
" telephotography " to describe the method of trans-
mitting pictures to a distance? Without wishing to go
into the merit of the term, I would point out that it has
been applied for years to photography by means of a
lens consisting of a negative as well as a positive element,
as in the well-known " telephoto " lens of Dallmeyer.
There is already an extensive literature in which the
term " telephotography " is used with this meaning, and
to employ it now to describe something totally different
can only ultimately result in confusion. Would it not be
better to employ the term customarily employed, viz.

"phototelegraphy"? R. Child Bayley.
20 Tudor Street, London, September 7.

I believe that the word " telephotography " was coined
by myself, and first appeared at the head of an article

published in Nature on February 10, 1881, in which an
account was given of the earliest attempt to transmit
photographic pictures by electrical means. The term was
at the time generally adopted by the Press, and has found
its way into several books of reference. In the " Century
Dictionary " (1900) telephotography is defined as " the
art (not yet attained) of producing a photograph, distant
and invisible from the camera, by means of electrical
connections with a suitable apparatus near the object."
No other meaning is given.
The word was not employed in the sense in which it

appears to be now current among photographers until at
least ten years later, the date of Mr. Dallmeyer's invention
being 1891 ; but I have no great affection for my
neologism, and propose in future to write " telegraphic
photography," thus avoiding the possibilitv of confusion,

"r r °[°"^''^^'''''P'^^ " ' '^''^ '° '"^^" signalling by flashes
of light, as in heliographv. Shelford Bidwell.

Bcechmead. Oatlands Chase, Weybridge,
September 13.
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DOUBLE STARS.'

PROF. BURNHAM tells us in the preface to the
first mentioned of these works that when he was

attracted to the subject of double stars he had to
draw the main part of his information from an early
edition of Webb's " Celestial Objects." A useful
book, no doubt, and one which has given many an
amateur his first insight into a fascinating study,
but its modest dimensions compared with those of
the ponderous tomes the titles of which appear at the
foot of this column may serve to remind us of the
progress that has been made since that book occu-
pied a prominent place as a recognised authority. It

is in no small measure due to the difiiculties arising
from this scantiness of information that Prof.
Burnham experienced in his early days that we owe
this magnificent compilation. In those far-away
times it was necessary to collect the history of double
stars, to make manuscript copies of all the catalogues
that could be obtainrd, to note carefully all that was
published; and though this necessity may no longer
e.xist, these manuscript catalogues have been kept
posted up to date, and it is the final and complete
outcome of this long-continued work that has now
found its way into the printers' hands. We there-

fore get the results of accumulated experience in the
form that the author has found most useful.

The catalogue gives the approximate coordinates
of 13,665 stars, the position angle and distance at

a given epoch, the magnitude of the components, and
such other information as can be pressed into a single

line. The value of such a work consists in its com-
pleteness. It may be confidently assumed that some
information concerning every star recognised as

double within the area under review previous to 1906,
will be found here. .All who have worked with in-

complete or disconnected catalogues will know how
to appreciate the usefulness of this compilation. In
no department of astronomical research is the litera-

ture more scattered. Amateurs have contributed
much to double-star measurement, and their observa-
tions are necessarily distributed through many
channels. To collect and make available these many
sources of information is a task of no common diffi-

culty, and is perhaps only possible to one who has
narrowly watched the growth of the material and
sifted the details .ts the observations appeared. Alert-

ness, industry and a keen interest in the subject were
as necessary as access to publications or orderly

method of arrangement. No one was better equipped
for the task than Prof. Burnham, and we may be
grateful that he has accomplished it.

• The notes to the catalogue will be of greater in-

terest to those who are concerned in the attainment
of astronomical results than is the catalogue itself.

Here are recorded a sufficient number of measures to

show the motion where there has been any relative

change, and so far as possible its character and
amount, or to exhibit the unchanged relation of the

components where no motion has been detected.

References to the original places of publication,

which would be used In subsequent calculations, are

given for each star. The author gratefully acknow-
ledges that he has been given a free hand in the

selection of observations and comments, and he adds
that he " has omitted nothing that in his judgment
would be worth giving." Here the author assumes
the position of a critic, a position for which he is

admirably fitted by his long training and close study.

Many will be prepared to surrender their judgment
1 "A General Tatalocne of Dnuble Stars within rii° of ihe North Pole."

By S. W. Burnham. Pn. lv+ 256 (Wa.shington, D.C. : Published by the

Carnegie Institution. igo6.)

"A General Caialoeue of Double Stars." Part ii. Notps to the Cata-

logue. Pp. viii+257-1086. (Published by the Carnegie Institution, 1906.)
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and accept his ruling. All will be cautious how they
dissent from his expressed opinions. But it seems
to us tliat to recommend the wholesale rejection of
a large number of published measures of double stars
is a drastic proposal, from which a less stern critic

than the author might well recoil. It may be
admitted that the possessors of small telescopes have
always struggled to measure objects for which their

instruments were unfitted. Indeed, a double-star
observer never seems happy unless he is trying to

measure something he can see very imperfectly.
But simple dissatisfaction with the manner in which
an observation has been made does not olfer any
adequate criterion for the rejection of doubtful obser-
vations, and we can hardly accept the assertion " that
there need be no difficulty or hesitation in deciding
as to the proper material to be used." This, as it

stands, is a hard saying, and we may very well
doubt if we have correctly understood the author.
He is on safer ground when he declines to deduce

any inferences which might be based on tlie grouping
of statistics. He is at present content to collect facts

and to regard as premature any attempt to establish,

or even suggest, theories on the limited information
at command. The remark is made that very little

has been done in the way of finding close pairs below
the ninth magnitude, and that the effect of recent
discovery in this direction may controvert the conclu-
sions drawn from the older measures. This may
doubtless be true, but the lack of sufficient data has
seldom prevented the adoption of a working hvpo-
thesis. Certainly when Prof. Burnham sums up
what has been accomplished in a century of double-
star observing the results seem somewhat meagre
for theory building, and emphasise the necessitv for

that careful and systematic measurement upon which
he insists. There are only eighty-eight systems for

which orbits have been found, and of this number
only thirty-four can be regarded as of any value.
.'Vs to the remaining fifty-four systems, the periods
and " all the elements of the orbits are wholly uncer-
tain and worthless. They cannot be regarded even
as approximations . . . and in some instances it is

not certain that they are physical systems at all."

This severe criticism can be justified. Perhaps some
of these indecisive results and the eagerness to build
upon unsuitable observations may be traced to the
influence of Herschel, and the apparent success that
attended his ingenious device for deriving an
approximate orbit. iVIore rigorous methods have,
however, given results of scarcely greater trustworthi-
ness, and the tendency now is to leave double-star
orbits severely alone.

It may be of greater practical utilitv to note that
our knowledge of double stars has suffered from the
want of organisation among observers. As the

author puts it, " .Since the observations of Struve the
work of micrometrical measurement of double stars

has not been wiselv distributed. .A vast amount of

time has been practically wasted in the duplication of

measures of the prominent and familiar pairs and
in observing objects which need no attention exceot
at long intervals." But Prof. Burnham may here be
reminded that it is not enough to suggest that the
working lists of double stars should be more carefully

selected. What is wanted is authoritative leadership
and symoathetic guidance. Such an influential

position the writer of these books might worthily
occupy. His competency no one would question.
The necessitv for cooperation among astronomers
and the judiciou'; husbandintf of resources is be-

coming more and more recognised. The beneficial

effect of oreranisation in cooing with large masses of
work is acknowledtred. Isolated and unmethodical
labour is accompanied by many evils, but none more

;
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noticeable than that of overlapping and needless
duplication. These evils cannot be entirely avoided,
but they can be reduced to a minimum.
Overlapping may to some extent be beneficial. An

example is supplied by the very admirable work
which Mr. Lewis has lately published through the
Royal Astronomical Society. But it is not often that
two experts work on so nearly parallel lines. Mr.
Lewis has done in a very thorough and masterlv
manner for the Struve stars what Prof. Burnham has
accomplished for a larger number. Mr. Lewis's work
may be the more efficient, in the sense that it enables
us to dispense with a larger number of original
authorities, but there would have been no great dif-

ficulty and some advantage in combining the merits
of botli compilations. It is not necessary to give
illustrations of the way in which observations are
duplicated. It is difficult to quote instances in which
independent lines of investigation are being pursued.
The Lick Observatory has made the search for close
double stars of feeble magnitude peculiarly its own.
In this department is doubtless found an admirable
employment for large optical power. Mr. Burnham
has added many new doubles to our catalogue, but
apparently finds a sufficient field for his energy in the
re-measurement of recognised doubles. Throughout
the Lhiited States a vast number of observers are
interested in double stars, but in their work it is

impossible to recognise any well-developed plan. On
this side of the Atlantic, besides the excellent work
that is being done at the Royal Observatory, which
again demands large aperture, we have an army of

amateurs, headed, we may sav, by Mr. Maw, the
late president of the Royal Astronomical Society,
whose contributions to the general store would be
increased in value if designed to form part of a
definite scheme. Too often double-star measure-
ment is the refuge of the leisured amateur, who finds
in this kind of work an agreeable occupation. Such
irresponsible observers stand particularly in need of

direction, and if some scheme of cooperation could be
formulated. Prof. Burnham's intimate acquaintance
with the subject would be of immense assistance.
He has admirably arranged the material that is to

be observed ; he has made us apprehend the extent
of the field of labour and the abundance of the
harvest ; he has shown what can be done by unweary-
ing industry and painstaking perseverance; let him
complete his work by organising the labourers and
infusing into their work system and continuity.

FOOD INSPECTION AND ADULTERATION.
CIR JAMES CRICHTON BROWNE, 'as president
--^ of the Association of Sanitary Inspectors, de-

livered last week the customary address at the annual
meeting of the association. His remarks, devoted
largely to the question of purity in foodstuffs, were a

forcible presentation of matters which, well known to

those concerned in the problem of food-control, de-

serve the serious attention of a wider circle, since as
consumers and as citizens all are interested in the
points brought forward.
The most important topic dealt with was that of a

pure milk supply. It is " the primary and paramount
food question." There is no need to enter here into

details of adulteration, but it may be slated that

according to the Local Government Board reports ten

per cent, of our mill< is eitlicr adulterated with water
or impoverished by the abstraction of fat, or both

;

whilst a much larger proportion is so manipulated as
to leave it only just within the official limits taken as
criteria of genuineness. Moreover, the practice of

sophistication appears to be extending.
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Unfortunately, however, milk is a product which,
naturally, varies much in quality. As a consequence
there are difficulties, well linown to those who ad-
minister the Sale of Food and Drugs Acts, in the
way of preventing the manipulation mentioned. To
avoid punishing the innocent some latitude must be
allowed to the guilty—and the guilty take full advan-
tage of it. It does not follow that less latitude should
be given. Careful consideration will show that as
regards the official " standards " by which milk is

judged, the balance is held as evenly as is practicable
between the consumer on the one hand and the pro-
ducer on the other.

At the moment, what seems to be the most pressing
question of milk supply is the matter of cleanliness.

Whether the milk is genuine or whether it is watered,
at least the introduction of filth ought not to be
tolerated. Dirty byres, dirty cows, dirty hands ; an
atmosphere of dust and micro-organisms ; tuber-
culous udders and uncleanly churns ; these may each
and all have a part in contaminating the foodstuff

which, as Sir James puts it, " enters into the diet of

a vast majority of the population, and forms the

almost exclusive food of its most susceptible units."

There is here a very real need for improvement. Nor
does it appear certain that any new legislation is

necessary. The Public Health Act and the Dairy,
Cowsheds, and Milkshops Order would perhaps
suffice as regards the machinery ; but there is often

local reluctance to put the machinery in motion.
In the matter of butter, to which Sir James devoted

a part of his address, the hands of the authorities

will be materially strengthened by the new Butter and
Margarine Act. It w-as quite time. The chief mal-
practices to which this article of food is subjected

were described some months ago in the columns of

this journal (Nature, vol. Ixxiii., p. 466). One or two
examples from the report of the principal chemist of

the Government Laboratory may be cited to illustrate

the recent history of the matter. During last year a

creamery in this country was visited under the

authority of a search-warrant, and the process of adul-
terating butter with lard was found in full swing on
the premises. Other such places are known to use
condensed milk for incorporation with butter. Again,
an unscrupulous individual was found offering for sale

a process for the " scientific " manipulation of butter

by blending it with beef-fat or lard ; and eventually

he was indicted for inciting to commit a misdemean-
our. He was sent for trial, but the Old Bailey never
saw him ; the authorities had to be content with
estreating his bail for 800L
As remedial measures Sir James Crichton Browne

mentions provisions that were either previously

existent or have been included in the Butter and
Margarine Act of last session. The importer is held

responsible for the genuineness of the butter he im-
ports, and must find his remedy against the foreign

producer. All butter factories must be registered, and
be subject to inspection. .Any oils or fats found that

are capable of being used in the adulteration of butter

are to be considered as intended to be so used unless

the contrary is proved, and their presence constitutes

an offence under the Act. Though not all that could
be wished, the measure will be a valuable one in many
respects, and should do much to check fraudulent
manipulation of butter.

But a much more drastic and far-reaching enact-
ment is just now coming into force in the United
States, and the working of one of its provisions in

particular will be watched with much interest in this
country. Its effect is to ensure that articles of food
and drugs shall be labelled so as to show the pur-
chaser, within limits, exactly what the articles are.
The description must not " be false or misleading in

NO. T978, VOL. 76]

any particular," whether as to composition, quality,
origin, or what not. Thus an article must be stated
on the label to be " prepared with glucose," " coloured
with sulphate of copper," "dyed with aniline dye,"
or to be " composed of fragments and scraps from a
mushroom cannery," and so on, as the case may be.
Moreover, in the case of certain drugs—morphia,
cocaine, chloral, chloroform, and others—the propor-
tions must always be stated on the label. If the pre-
paration is found not to agree with the description
it is deemed to be " misbranded," and offends against
the Act. It is too early yet to say exactly what the
effect of this compulsory candour will be, but
obviously it affords a powerful means of enforcing
commercial honesty. This, however, is not all that is

being done. So long as a substance is left undefined, so
long is it possible for a " trade custom " to be alleged
in defence of malpractices. Witness, for instance, the
discussions upon " what is whisky? " and " what is

brandy? " which have recently arisen in this country.
Hence the new American law is being supplemented
by a series of schedules defining the various food pro-

ducts and fixing certain " standards " in respect of

them. The appointment of a committee to draw up
similar regulations for the United Kingdom has been
urged, but at present little more has been done in the

matter.
Another point of much importance touched upon by

Sir J. Crichton Browne is the open or veiled

antagonism of some local authorities to anything like

reforming zeal on the part of their medical officers,

analysts, and inspectors. The personal interests of

influential councillors may clash with the public wel-

fare, and an official may find his tenure but short if

he becomes too zealous. How, it is asked, can a

public official act impartially if the fearless perform-
ance of his duty brings him into the position of

having to prosecute his employers?
" Vice," says Sir James, " is mind in the wrong

place." Perhaps our present system of local govern-

ment often puts men in the wrong place.

C. SiMMONDS.

SCIENTIFIC WORK IN INDIA.

THE Asiatic Society of Bengal continues to make
satisfactory progress, its membership having

increased from 343 in 1904 to 407 in igo6. In his

annual address for the latter year the president,

Sir A. Frazer, Lieutenant Governor of the Province,

expressed his disappointment that so few civilians

and members of other services have joined the

society. He suggested that the society did not make
itself sufficiently known ; that the increasing use of

English in Bengal discourages the use of the ver-

nacular tongues ; but he chiefly attributes the lack

of official interest in the work to what he calls

"the prevalence of mere officialism." He therefore

proposes to appoint a joint committee of savants and
officials to investigate the question, and to endeavour
to bring about more satisfactory relations between the

society and the services.

It is well that the attention of the authorities has
been directed to this important subject. Such a
committee is, however, hardly likely to throw much
new light on the matter. The causes enumerated
by the president have no doubt tended to increase

the prevailing indifference felt by Indian officials to

scientific inquiry and the study of the people, their

languages, superstitions, and beliefs. But, in spite

of the cheerful optimism of the Lieutenant Governor,
the causes of this failure lie nearer home than he
would be disposed to admit. All services naturally

take their tone from their leaders, and, as a matter
of fact, the Indian Government has always regarded
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investigations, scientific or literary, beyond tlie imme-
diate range of olticial routine, witii some Qegree of

suspicion. Tfiey claim all the time and powers of

mmd which tiieir servants possess for their own
special work; they have hitherto been unable fully

to realise the value of a personal knowledge of the
country and its people; they suppose that any studies
of this kind tend to divert attention from the con-
tinuous desk work, the compilation t.t statistical

reports which they consider the main duty of the
civilian, or the supervision of his men which is the
business of the soldier. With this is combined the
impression that men of genius are out of place in

the Indian bureaucracy, which prefers tne safe
person, who meekly follows the codes and circulars

of the Revenue Board, to one who is disposed to

raise awkward questions and inquire into matters
beyond the narrow range of official duties. Hence
the scientific inquirer, the linguist, naturalist, or
anthropologist, rests under a certain suspicion that
he is neglecting his real duties.

Fortunately, the present political situation is tend-
ing to modify this old-fasnioned official view, and
it is becoming obvious that the Government servant
needs, above all things, an insight into the little-

known beliefs and prejudices of the peasantry, while
an officer destitute of scientific training, with no
interest in the counlry and its development, is an
unprofitable servant. It may reasonably be sus-
pected that many of the present difficulties in Bengal
are due to a fact which Sir A. Frazer mentions
incidentally, without apparently realising its import-
ance—that junior ol^lcers in Bengal fail to master
the vernaculars of the people because most of their

work on municipal and other boards is done in asso-

ciation with native gentlemen who prefer that the
business should be conducted in English.

In spite of this lack of cooperation on the part

of the official classes, the out-turn of the society's

work for the past year is excellent. Dr. Annandale
continues his studies of the fresh-water fauna, dis-

cussing the little-known Polyzoa which are found in

fresh and brackish pools, with some undescribed
fresh-water sponges from Calcutta and other parts of

the country. He also deals with a specimen, recently

discovered by accident in the museum, of that rare

cat, FeXis tristis, and Major Anderson describes

Brcvnia Vredeiiburgi, a new Echinoid from the

Indian Ocean. Botany is represented by Mr.
Burkill's notes on the pollinisation of Indian flowers,

with a special account of Gentiana coronata. In the

zoological field Lieut. -Colonel Phillot deals with
various varieties of falcons, and translates the

chapters on hunting dogs and cheetas from an
Arabic treatise on falconry of the tenth century. The
chemical laboratory of the Presidency College con-

tributes notes on a new way of preparing mercurous
iodide, and on nitro-ethane as a solvent of iodoform.
The anthropological and numismatic supplements

are as interesting as usual, and the materials col-

lected in the late Tibetan e.xpedition are being
worked up by Ral Sarat Chandra Das and other

native scholars.

The society also continues its useful series of inde-

pendent memoirs. M. M. A. Gruvel contributes a

learned monograph on " Cirrhipedes opcrcules de
rindlan Museum de Calcutta," and Mr. E. R. Watson
discusses the fastness of the Indigenous dyes of Bengal.
On the ethnographical side Mr. E. H. C. Walsh
contributes a paper on the coinage of Tibet, and Dr.
Annandale and Lieut. -Colonel Phillott, in the second

part of their " Miscellanea Ethnographica," deal

with Malayan weapons and the plan of a Persian
gentleman's house. The most important contribu-

tion to this department Is the monograph by Mr.
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R. B. Bnlnbridge on the Saorias of the Rajmahal
Hills. These are but an isolated fragment of a
widely-spread, broken tribe found in Orissa, Chota
Nagpur, Western Bengal, Madras, and the Central
Provinces. The author speaks rather vaguely of
their ethnical character. He seems to identify them
with the Male, and he adds that the Santals call
them Munda and the Hindus Paharia or hillmen.
He notes that they combine, as many Dravidians
do, a high nasal inde.x with dollchocephaly, but, in
opposition to Sir H. Risley, he endeavours to dis-
tinguish them from typical Dravidians, like the
Santals and Oraons, and suggests that among the
Saorias the original Dravldlan type has become modi-
fied by admixture with Aryan blood. But consider-
ing the isolation of their territory from the plains
of Bengal, cross-breeding with high-caste Hindus
does not seem probable. The author is obviously
well acquainted with the people whom he describes,
but his lack of literary skill and of anthropological
training makes his memoir disappointing in com-
parison with the accounts of the same people by Sir

H. Risley and Colonel Dalton. At the same time,
he has collected much useful information on their

social customs and religion which will furnish a basis
for a full account of the tribe by some more com-
petent writer.

THE CULLINAN DIAMOND.
'X'HE Cullinan diamond, which the Transvaal

-'• Government, acting upon the proposition of the
Prime Minister, General Botha, has recently decided
to present to the King, was discovered at the
Premier Mine near Pretoria, in the Transvaal,
on January 25, 1905. The stone was found
projecting from the side of the open-work-
ing or excavation in the " pipe " area about
18 feet from the surface. After a preliminary
cleaning it was found to weigh 3024I carats, or 1.37
lb. avoirdupois ; consequently it is more than three
times the weight of the largest diamond previously
known—the famous stone found in 1893 at Jagers-
fonteln, in the Orange River Colony, which weighed
972 carats. A few days after its discovery the stone
was examined and measured by Dr. F H. Hatch
and Dr. G. S. Corstorphlne, who published a descrip-

tion of it in the Transactions of the Geological
Society of South Africa (vol. vlll., pp. 26-7, 1905) and
in the Geological Magazine (.Xpril, 1905, pp. 170-2).

According to this description the stone measures
4 by 2i by 2 inches. It is bounded by eight sur-

faces ; four of these are faces of the original octa-

hedral crystal, and four are cleavage faces parallel

to the octahedron. Evidently the stone is a portion

only of the original crystal, which had the shape of

a distorted octahedron. The original octahedral

faces are distinguished by typical striatlons, the

bands varying in width from o-i to 04 centimetre, by
mammlllatlons and by triangular plttlngs, like deeply,

etched figures, the largest of which has a side of

o 65 era. On the other hand, the cleavage surfaces

are characterised by greater smoothness and conse-

quently by a more perfect reflection of light. Parallel

to the largest cleaved surface there is an air layer

between two internal cleavages, producing a " rain-

bow " or Newton rings.

The crystal is of remarkable purity. Two spots

are visible, one on the surface, the other about i cm.
within the crystal. The colour approximates to a
blue-white. The stone was named after the chair-

man of the Premier Diamond Company. It is the
joint property of the company and of the Transvaal
Government, the latter being entitled to a share in

the profits made by the company.
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NEW LABORATORIES AT QUEEN'S
COLLEGE. BELFAST.

ON Friday last, September 20, the buildiiifjfs

recently erected to provide much-needed addi-
tional accommodation for the scientific departments
of Queen's College, Belfast, were formally opened.
These buildings include the Donald Currie laboratory
and lecture-room for chemistry, the Musgrave
laboratories for pathology and bacteriology, the Jaff6
laboratory for physiology, the Harland laboratories
of physics and engineering, and rooms for the de-
partments of biology, pharmacology, and surgery.

Lord Kelvin had promised to visit the city of' his
birth and early life in order to perform the opening
ceremony. Unfortunately, a few days before the date
fixed, the sudden and serious illness of Lady Kelvin
made it impossible for him to fulfil his engagement.
Lord Kelvin sent to Belfast the text of the address
\vhich he had prepared for the occasion, and this was
read to the meeting by his nephew, Mr. James Thom-
son, whose father. Prof. James Thomson, formerly
occupied the chair of engineering in the college.

The buildings were declared open by Sir Otto Jaff6,

chairman of the committee in charge of the " Better
ISquipment Fund," and a prominent benefactor of the
college. The meeting was afterwards addressed by
Sir Christopher Nixon, vice-chancellor of the Royal
"UnrversitT,' of Ireland, and bv Prof. Letts.

In the beginning of his address Lord Kelvin traced
the development of university education in Belfast
from the foundation, about 1815, of the " Academical
Institution," of which the collegiate part was after-

wards merged in the Queen's College. He expressed
the hope that the college would soon receive the full

status of an independent university. After enumerat-
ing the laboratories to be opened on that day, the
Jiddress proceeded as follows :

—

Now that you have them open and ready for use, what
:are you going to do with them? Your chiefs in the
different departments, professors, assistant professors,
assistant workers, and students, will, I am sure, soon give
very good and useful answers to that question. None of
your chiefs will be likely to follow the example of a good
old university professor of a bygone age in the sister island,
who was the happy official possessor of many very fine and
•costly instruments, in which he took great pride. He
devoted himself whole-heartedly to keeping them in order.
Your seven laboratories extend over the whole field of

lifeless matter and of matter associated with life. We may
be sure that in none of them will there be any lack of
useful occupation. Personally, I need hardly say, I envy
most the workers in the laboratories of physics, chemistry,
and engineering.

At the present stage of the era which commenced with
Henri Becquerel's discovery of radio-activity in salts of
uranium and in metallic uranium, the very thought of
physics and chemistry, a now united science, compels us
to think of radium, in which Madame Curie discovered the
clement of Becquerel's wonderful radiation. I hope the
physical and chemical laboratories of Queen's College, Bel-
fast, will try to find if the radium clement does occasionally
explode into fragments. If they find that it does, the
laboratories will, I trust, hold an official conference with
the professors of Greek and logic, and come to a con-
clusion whether or not it is a convenient fiction to call the
radium element an atom. It may remain quite convenient
to continue calling radium an 'element. Indeed, I well
remember a time in Belfast when we used to call earth,
air, fire, and water "the four elements."
Whatever may betide, I hope the physical and chemical

laboratories of Queen's College will " be full of radio-
activity until we have more intimate knowledge of radium
'

i"i,^'^
have of iron, with its magnetic quality.

,„J."'''^'*^
'"""y happy recollections of Queen's College in the

tifties and 'sixties, when my brother was professor of
'engmeerrng there. What would he not have given for the

admirable and useful engineering laboratory of which
Queen's College takes possession to-day?

I have somewhat later recollections of Queen's College,
full of personal and scientific interest, when Thomas
.Andrews was making his immortal discoveries in it regard-
ing the continuity of the gaseous and liquid stales, now
celebrated throughout the scientific world. I well remem-
ber, too, his showing me, on a promisingly practical scale
of magnitude, the electrical transmission of power through
a pair of copper wires, from one Gramme dynamo driven
by hand to another taking the work from it. No doubt
Andrews showed this to his students at a time when, by
most engineers and scientific men, engineering applications
of electromagnctism were looked on as chimerical fancies
of ingenious, non-practical professors or other weak
persons. Who can say whether the seed thus sown, about
1870, or 1871 or 1872, through university action in the
north of Ireland, may not have germinated in the Portrush
electric railway, which has given to Ireland the first historic
title to the utilisation of water-power by electric trans-
mission to many miles, instead of to a few yards, as shown
to the students of Queen's College in Andrews's lecture-
room ?
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PROF. L. F. VERNON-HARCOURT.
T"" HE death of Prof. Vernon-Harcourt, following so
-• soon after that of Sir Benjamin Baker, not only
deprives the civil engineering profession of another
illustrious member, but leaves experimental science
the poorer for the loss of one of her most devoted
sons. The branch of civil engineering work with
which Prof. ^"lrnon-Harcourt was inost closely asso-
ciated was that concerned in the maintenance and con-
struction of waterways. Harbours, docks, rivers,
canals—all and everything, in fact, which appertains
to the provision and improvement of routes and ter-

mini for water-borne traffic is included under this

head. In this special domain Prof. Vernon-Harcourt
was an acknowledged authority, and the treatises

thereon which caine from his pen, and the opinions
which he expressed, invariably carried with them that
conviction which is the rightful due of sound know-
ledge and ripe experience.
He came of distinguished ancestry. The son of an

admiral, the grandson of an archbishop, he could
scarcely fail to leave his mark in any profession he
might take up. A brilliant career at Oxford (he

graduated in i86i with a first class in mathematics,
and the following year in natural science) was fol-

lowed by three years of steady, persevering study
in the practice of civil engineering under the late Sir

John Hawkshaw. Then came ten years of responsible
executive work, first at the South-\^'est India Dock,
then on Alderney Breakwater, on Rosslare Harbour,
and the railway to Wexford. Finally, in 1878, he
established himself as a consultant, with offices in

Westminster, and four years later he was appointed
professor of civil engineering at University College,
London. His active connection with I'niversity Col-
lege was maintained practically up to the time of his

death.

Prof. Vernon-Harcourt will perhaps be best remem-
bered by his writings, which have won for their author
a deserved and unquestioned reputation. In 1882

appeared " Rivers and Canals " (second edition,

iSq6), followed in 1S85 by " Harbours and Docks,"
in 1891 by " .Xchievements in Engineering," and in

iqo2 by " Civil Engineering as applied to Construc-
tion." All these works are characterised by lucidity

of style and soundness of thought, and they are to be

found to-day on the bookshelves of most practising

engineers. In addition thereto. Prof. ^'ernon-Har-
court contributed to the "Encyclopaedia Britannica,"
and wrote copiously for various learned societies—the

Institution of Civil Engineers, the Royal Society, the
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Society of Arts, and the International Association of

Navigation congresses. He was president of the

mechanical section of the British Association meeting-

of 1S05, and a number of distinctions were conferred

upon him from time to time, including a commander-
ship of the Imperial Franz-Josef Order of Austria-

Hungar\', in recognition of his ser\'ices on an Inter-

national Jur\' on Canal Lifts.

There is no novel or startling departure in theory

or practice, no gigantic masterpiece of constructive

skill, associated with Prof. Vernon-Harcourt's career,

but his name will long be held in respectful remem-
brance bv those who can understand and appreciate

the solid and enduring character of his unobtrusive

work. His investigations in 1886 in regard to the

-Seine estuary, and the patient care with which, from
a number of artificial models, he deduced the probable

effect of various systems of training works, com-
manded the attention and interest of the profession,

such that his position as an expert authority on fluvio-

maritime works henceforward became preeminent. In

1S96 he made an inspection of the River Hooghli, and
drew up for the Calcutta Port Commissioners a valu-

able report on the means of improving the navigable
channel. Only last year he was consulted by the

Mersey Docks and Harbour Board in regard to cer-

tain training works proposed for the estuary of the
Mersey.

Prof. Vemon-Harcourt did not reach the allotted

span of man, and the announcement of his death at

the age. of sixt\'-eight is received on all hands with
unfeigned expressions of sorrow and regret.

The celebration of the centenary of the Geological

Society of London is to commence this morning with a

reception of delegates by the president, Sir Archibald

Geikie, K.C.B., F.R.S.. at the Institution of Civil

Engineers. The history of the society is traced in a review

which appears elsewhere in this number, and we hope
to give an account of the centennial celebrations in our

next issue. The president will deliver an address this

afternoon on the state of geology at the time when the I

Geological Society was founded, and a banquet will be

held at the H6tel M^tropole this evening. To-morrow will

be chiefly devoted to visits to museums, galleries, &c., con-

cluding with an evening reception at the Natural History

Museum. On Saturday, short excursions will be made to

places of geological interest within easy reach of London ;

and on Monday the visitors will divide into two sections,

one of which will go to O.xford, the other to Cambridge.

.\t both universities there will be further hospitalities, and
honorary degrees will be conferred upon a few of the

guests.

The fourteenth International Congress of Hygiene and
Demography was opened at Berlin on Monday in the

presence of the Crown Prince and representatives of the

Diplomatic Corps, the Prussian Ministry, the Berlin

Municipality, and other official bodies. The congress was
formally welcomed in the name of the Emperor William

by the Prussian Minister of the Interior, Herr von

Bethmann-Hollweg.

The Scottish Arctic Expedition under Dr. Bruce arrived

at Tromso on September 22, all well. I>r. Bruce 's com-

panion, Mr. H. Johansen, will stay at Spitsbergen for the

winter, together with Mr. Lerner. The Times corre-

spondent at Ottawa reports that Dr. Stefansson, of the

Anglo-.American Arctic Expedition, has arrived at Victoria.

He left Captain Mikkelsen and the other members of the

expedition well on Herschel Island in July.
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A CONFERENCE for the purpose of discussing subjects

connected with the work of museums and art galleries

and kindred institutions will be held at the Royal Museum
and .\rt Galleries, Salford, on Friday, October 18, and
will be attended by members of the Museums Association

and other persons interested in museum work.

The Berlin correspondent of the Globe states that during

the ensuing four months, that is, from now to January 15,

the German Army authorities intend to carry out an

important series of experiments in wireless telegraphy at

Metz and Strasburg, and at the six leading fortresses of

Konigsberg, Thorn, Danzig, Posen, Cologne, and Mainz.

One thousand reservists, who have served as military

telegraphists, have been called up to work with the military

telegraphists now serving with the Army.

Spe.^king at Liverpool on September 19, at the Liver-

pool Imperial Products Exhibition, Mr. Haldane, M.P.,

again took the opportunity of urging the importance of

a scientific foundation for our Empire. He reminded his

hearers that the secret of prosperity, the secret of winning

the fruits of the earth, lies in mind, in knowledge, and in

the direction applied to the energies which abound around

us, and can be turned to the service of man. What is

true of ordinary industry is true of the great enterprise

of making the best of the possibilities of those vast tracts

of the world which constitute the British Empire.

The official results of the International Balloon Race of

September 15 show that six balloons travelled more than

800 kilometres before descending. The following par-

ticulars are given, among others :

—
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Continental firms, which could not have been said of the

previous exhibition. The importance and adaptability of

electric driving is well illustrated by the machine-tool

section, and individual operation is greatly in evidence.

This is especially the case in one exhibit, as the whole

of the machines are individually driven, and the absence

of complicated belting as compared with neighbouring

exhibits adds greatly to the attractiveness of the machines.

Modern electric-tool equipment of every description is well

represented, and the heavier machines are also provided

in most cases with electric motors, such as plate-bending,

girder notching, shearing machines, as well as pumps,

winches, &c. Motor starters, iron-clad switches, and

electric fittings suitable for workshop use are also ex-

hibited. The exhibition should do much towards helping

the electrical industry in workshop practice. Power is

obtained for all the motors driving the various machinery

shown from the local borough supply, and no independent

steam units are employed, their place being taken by

single-phase motor generators supplied direct at 2200 volts,

converting to 220 volts continuous current.

We learn from the .Mlahabad Vioncer Mail of

September 6 that the programmes of work of the various

scientific departments for the current year, as settled by

the Board of Scientific .'\dvice, have been published. The

following points are of general interest :—(i) schemes have

been completed for the establishment of a central research

station and agricultural colleges at Poona, Lyallpur,

Cawnpor, Bhagalpur, Coimbatore, Nagpur, and Manda-

lay, and a staff of three European specialists has been

sanctioned for each ; (2) new agricultural stations are to

be started (a) at Aligarh for the improvement of colton,

{b) at Partabgarh for the study of rice and sugar-cane,

(c) at JuUundur, (d) at Bassein, and (e) at Bhagalpur and

Bankipur (Bengal). The special investigations connected

with the improvement of Indian cottons and wheats will

be continued, but the scheme for the improvement of

Indian tobacco will largely remain in abeyance until the

appointment of a specialist for this purpose. The study

of sugar-cane diseases and of practical measures for the

suppression of cotton boll-worm in the Punjab will also

be continued. The lead mines of the southern Shan

States, the tin deposits in Mergui, Tavoy and Karenni,

the oil beds in the Irrawaddy. valley and the Arakan dis-

tricts, the volcano of Popa in the Myingyan district,

Burma, the copper beds of Singhbhum, and the manganese

mines in the Central Provinces, are all to be the subj<?ct

of geological investigation.

Dr. a. Graham Bell has erected on his estate at Benin

Breagh, N.S., a tower, 80 feet in height, built of the

tetrahedral cells which he invented to secure great strength

and lightness in the construction of kites. The engineer

was Mr. F. W. Baldwin, of Toronto, who stated at the

opening ceremony that the tower weighs less than five

tons, and will carry a weight of 50,000 lb.

From the report for last year we learn that the collec-

tions in the Albany Museum, Cape Colony, are making
exceptionally rapid progress, the number of specimens re-

ceived in the zoological department being in excess of that

in any previous year. It is likewise stated that the value

of the institution as a means of education is also steadily

increasing.

We have received a copy of a report on trials of the
South African locust-fungus in India, by Messrs. E. J.
Butler and H. M. Lefroy, issued by the Agricultural Re-
search Institute, Pusa (Bulletin No. s of 1897). aid pub-
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lished at the Government Press, Calcutta. Unfortunately,

little or no success has attended the attempt, the effects

of the fungus on several species of locust being nil, while

in the case of the migratory locust of the north-west such

effects as were produced appear to be of no practical value.

As regards the last-mentioned species, the authors observe

that " the conditions of nature are much more in favour

of the insect, and against the fungus, than those under

which the experiments were made, and if we can only

anticipate a small percentage of infections the method will

certainly fail."

The trophy shown in the accompanying illustration is

offered by the Scientific American for competition for

heavier-lhan-air ll\in<* machines. In order thiii *he com-

petition might be held under the auspices of experts, the

trophy has been given under a deed of gift to the .Aero

Club of .Xmerica, to be ccmpetcd for annually by both

.Vmerican and foreign inveiitors. The first competition

was announced to be held at the Jamestown Exposition on

.September 14 for a flight of i kilometre in a straight line,

but the result has not yet reached us. The competition is

to be progressive in character, that is to say, if the flight

of the predetermined distance has been accomplished this

year, next year a longer flight will be required. After

every competition the name ^f the winner will be in-

scribed on the trophy. If it is wou 'h.-je times in diffei?nt
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years by any competitor, the trophy will become his

personal property. This fine example of the silversmith's

art is of real beauty. From a green onyx base with a

silver cartouche rises the massive silver trophy, measur-

ing 32 inches over all. At the summit, projected away
from the earth, is an aeroplane in high relief, standing

away from the silver globe, with its frame held together

by silver guy ropes. The trophy is valued at 5ooi.

The life-history of a trypanosome infesting the alimen-

tary canal of a leech (PonlobdcUa muricata) parasitic on

skates and more rarely angler-fish is discussed by Miss

M. Robertson in the Proceedings of the Royal Physical

Society of Edinburgh, 1906-7, part iii. Possibly, despite

a marked disparity in point of size and appearance, this

trypanosome may be the earlier stage of Trypanosoma
raiac, but this has still to be confirmed. After describing

in detail (with a number of coloured illustrations) all that

is at present known concerning the development of the

trypanosome in the leech's intestine, the author proceeds

to discuss its methods of division, which exhibit consider-

able diversity. Some of such divided individuals suggested

the conjugation of a male and female element (gamete),

but further examination negatived this interpretation, and

showed that division is the sole factor in the phenomenon.

This suggests caution in regard to other alleged instances

of conjugation among Protozoa, although theoretical con-

siderations render it probable that such a process really

occurs at some stage of development.

In connection with the preceding paragraph, reference

may be made to a paper by Miss H. D. King, in the June

issue of the Proceedings of the Academy of Philadelphia,

on a new sporozoan parasite (Bcrtrawia hufouis) foimd in

" Bidder's organ "—a rounded body at the fore-end of the

testis—of the common American toad. The interest of the

discovery lies In the fact that hitherto scarcely any sporo-

zoans have been recorded in amphibians ; but, as the author

observes, these creatures are probably as much subject to

parasitic infestation as other vertebrates, and they may
accordingly be expected to yield many new forms if

thoroughly examined.

From an article on the history of the tomato, con-

tributed by Mr. W. Durkop to Naturwissenschaftliche

Wochenschrijt (September i), it appears that the plant

was introduced into Europe, probably into Spain or

Portugal, from Peru, shortly before the year 1560, and

was first cultivated for its ornamental appearance. Fruits

of different colours and shapes were grown in the sixteenth

century, but the cultivation declined until the last century,

when the fruit came into favour as an esculent.

Mr. T. H. Gates has published in the Botanical Gazette

(February and July) two interesting papers dealing with

the cytology of Oenothera Lamarckiana and the mutant

Oenothera lata raised by de Vries. The author investi-

gated the development of the anther in Oenothera lata,

but was unable to discover why the pollen fails to mature,

although it appears to be connected with the early dis-

integration of the tapetal cells. The pollen of Oenothera

Lamarckiana was used for raising a hybrid in which the

sporophyte stage showed twenty or twenty-one chromo-

somes, thus differing remarkably from the parents, which

both contain only fourteen chromosomes in this stage.

The July number of the Indian Forester opens with a

brief appreciative notice, contributed by Mr. S. Eardley-

Wilmot, referring to the work of the late Sir Dietrich

Brandis, the founder of the Indian Forest Department, and
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friend of many senior officers in the service. A record of

the flowering of the bamboo Cephalostachyum pergracile

in Lower Burma is reported by Mr. E. V. Ellis. The

flowering, although not quite complete, was observed over

several hundred acres, and the plants were of two different

ages, but neither mature. Gregarious flowering over a

few acres had been noted previously. Mr. A. M. Burn-

Murdoch communicates a note on damar collection in the

Federated Malay States, and Mr. M. Hill provides an

account of the introduction of the mahogany tree,

Siuietenia mahagoni, into India.

The first translator into modern Persian of Morier's

famous novel, " Haji Baba," was Haji Shaikh Ahmad-

i-Kirmani, a member of the so-called " heretical " sect of

the Babis. He retired from Persia to Constantinople in

order to continue his studies, and when the Sultan became

alarmed at the assassination of the late Shah, Nasr-ud-

din, the Turkish authorities basely surrendered the Babi

to his hereditary enemies, by whom he was slain at

Tabriz. When his version of " Haji Baba " reached

Ispahan, it was welcomed with enthusiasm by the Persians

as the first great novel written in their language ;
but

when they became acquainted with the English original it

ceased to be popular, and was regarded as a satire on all

grades of Persians from the Shah downwards. This

translation has now been reprinted in Calcutta by Lieut.

-

Colonel Phillott, Secretary to the Board of Examiners,

who has added a brief grammar of modern Persian and

a body of valuable notes explaining, not only the slang

and popular expressions which abound in the book, but

many usages, superstitions, and beliefs of the people. In

its present form the book is certain to become popular

among all who desire to learn, not so much the classical

language, as that now spoken in Persia.

As exhaustive monograph on the asbestos and man-

ganese ore deposits of Ilocos Norte, by Mr. Warren D.

Smith, is published in the Philippine Journal of Science

(vol. xi.. No. 3). The deposits occur in the northern

portion of the island of Luzon, and are of considerable

extent. The region is of special interest from the varied

character of the geology. More diverse features are

exhibited than in most parts of the archipelago. The

region is primarily one of metamorphism, and this meta-

morphism is regional rather than local.

An interesting note by Prof. Omori on the tilting of

the ground during a storm appears in the August Bulletin

of the Japanese Imperial Earthquake Investigation Com-

mittee. On October 10 and 11, 1904, a cyclone, the centre

of which passed over the sea to the east of Tokio, was

accompanied by a tilting of about 3*" towards the area

of low pressure; on January 10 and 11, 1906, the track

of a cyclone centre passed over land, close to Tokio, from

south-west to north-east, and was accompanied by a tilt-

ing, first to the east and afterwards, as the low pressure

passed eastwards, to the westward, the total change of

inclination being about z'-Sy. In the latter case the

ground rose under the area of low pressure, in the former

it sank. The difference is attributed to the fact, recorded

in a previous paper, and noticed in Nature of November

3, 1904, that the sea-level commonly rises by more than

the amount necessary to compensate for the diminution

of barometric pressure, so that the resulting pressure on

the sea bottom is actually greater with a low than with

a high barometer. This number of the Bulletin also

contains, among other papers, a note on the long-distance

records of the Turkestan earthquake of August 22, 1902,

in which we notice that the word " mean " seems to
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have a peculiar significance in Japan, as the mean value
is tabulated of a group of two observations, one of which
is excepted !

The engineering experiment station of the University of
Illinois has published a Bulletin (No. 13), by Dr. N.
Clifford Ricker, professor of architecture, describing an
extension of the Dewey decimal system of classification
applied to architecture and building. The decimal classifi-
cation has been largely adopted in libraries in Europe and
America, and the proposed extension should prove useful
to architects and engineers for classifying collections of
lantern-slides and photographs, and for a card index to
technical periodicals.

The Director-General of Indian Observatories has issued
a memorandum, dated August 8, with reference to the
probable monsoon rainfall, during August and September,
1907, based on data obtained since the publication of the
previous memorandum of June 8. .'\mong the chief factors
taken into consideration were the excess of pressure in
South America in July, while in the Indian Ocean the
deficiency still persisted. It has previously been pointed
out that these conditions are favourable to Indian rain-
fall, and Dr. Walker thinks it likely that the total amount
during August and September will reach or exceed the
average.

September has so far proved exceptionally fine over the
entire country, and the whole period since the sth or 6th
of the month has been almost entirely rainless. At Green-
wich rain fell on each of the first five days, the aggregate
measurement being 0-44 inch, but no rain has fallen sub-
sequently, the dry weather continuing practically for three
weeks. At Yarmouth the rainfall to September 25 was
023 inch, whilst the average for the month is 2-41 inches,
and at both Clacton-on-Sea and at Dover the rainfall

amounts to 027 inch. The rain has been heavier and
more frequent in the north, and at Sumburgh Head there
have only been three days without rain, the total measure-
ment to September 24 being 2-64 inches, which is only
068 inch short of the average for the whole month. Much
mist or fog has prevailed during the past week in many
parts of the country, and radiation frost has occurred at

night. At Greenwich the exposed thermometer on the
grass fell to a,"--] on the morning of September 23, and
there have already been four frosts in the open, as shown
by the exposed thermometer, since the commencement of
the month. \ change in the type of weather is in pro-
gress, and the steadily falling barometer foreshadows the

setting in of unsettled conditions.

In accordance with the decision of the International

Union for Cooperation in Solar Research that a re-deter-

mination of the wave-lengths of certain standard lines

should be carried out by independent observers by the

interference method of Drs. Fabry and Perot, Mr. A. H.
Pfund, of Johns Hopkins University, has, according to

a note in the Physical Review for .'\ugust, recently

measured the iron lines, and has obtained values which
differ from those of Fabry and Perot by less than one
part in a million. Mr. Pfund is now engaged in measur-
ing the wave-lengths of the titanium lines.

The Zeitschrift filr Instrumentenkunde for August con-
tains a short account, by Dr. von Rohr, of the life and
work of the late Dr. S. Czapski, of Jena, so well known
for his masterly article on Abbe's theory of optical instru-
ments in Winkelmann's " Handbuch der Physik." He
was born in 1861, and after a university education became
Abbe's private assistant in 1885. He possessed a
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wonderful power of grasping the essential points of any-
thing new brought to his notice, and Abbe found in him
a friend to whom he ultimately entrusted the publication

of his theories.

Two papers from the pen of Dr. L. \. Bauer which
have appeared recently serve lo remind us of the

prominent position w^hich the United States is taking in

the extension of our knowledge of the magnetic state of

the earth. The first, in the Technology Quarterly for

June, summarises the recent results obtained from a de-

tailed survey of the United States and from the voyages
of the survey ship Galilee across the Pacific. The second
is the official report of the department of research in

terrestrial magnetism of the Carnegie Institution of

Washington, and deals with the voyages of the Galilee

from October, 1905, to October, 1906, in greater detail.

From the latter we gather that the charts of the Pacific

at present in use give variations of the compass less

than the true value by 1° or 2°, a very serious defect from
the navigator's point of view.

Some curious observations made a few years ago by

Dr. A. Heydweiller as to the electrification of the human
body by the bending or stretching of the knee or elbow
joint receive their explanation in a paper by Drs. S.

Tereschin and A. Georgiewsky in the Physikalische Zeit-

schrift for September i. According to the latter, the

electrification produced is due entirely to friction of the

foot of the person experimented on on the insulating

stand on which he is placed, or, if he is clothed, to the

friction between body and underclothing or between under
and overclothing. For the electric charges produced in

these circumstances the human body is comparatively a

good conductor.

In the Revue scienlifique for August 31, Dr. C. I'^ry

gives a short illustrated account of the new methods of

determining high temperatures in industrial operations.

For temperatures up to 700° C. he recommends a thermo-

electric couple of iron-constantan, from that to 1300° C.

one of platinum and its alloys, in each case in combin-

ation with a self-registering arrangement. Where the

thermo-couple would be injured if brought into direct

contact with the source of heat, he advocates the use of

his own pyrometer, in which the radiation from the source

is concentrated by a concave mirror on to the thermo-

junction. For sources of small dimensions at temperatures

above 900° C, optical pyrometers, e.g. Wanner 's, are the

most useful.

The question of the improvement of the " small power

load," to which electric supply companies and borough

electricity committees are perforce paying more attention

at the present time than heretofore, is raised in an article

by Mr. H. S. Hatfield in the Electrician of September 13.

The difficulties attendant on the development of the small

power load, and the inability of the private lighting con-

sumer to avail himself of the offer of cheap power, have

been up to the present very great, owing to the fact that

the supply must be separately metered, and it is necessary

either to instal duplicate wiring or to use submeters. The
cost of a separate service generally bars the use of heat-

ing and power appliances by the small consumer. The
submeter system is free from the objection of first cost to

a great extent, and the meters may be removed and used

elsewhere, but so far this system has not been adopted

to any extent. The objections to the submeter system

have been that, although the capital expended on meters

would not be irrecoverable, still the cost of four or five
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trustworthy meters would be considerable ; also the average

electricity meter is very unsightly. A new submeter

which overcomes a great many of the objections of the

existing meters is, however, now obtainable, and should

help largely towards the development of the small power

load. The meter is of the mercury-electrolytic type, and

has been proved to be very accurate ; it fits over the

ordinary two-pin wall plug. It is an inexpensive matter

to fix this meter in several rooms wherever a consumer
may wish to employ a heating appliance, and he is able

to read the meter without trouble and know exactly what
his radiator or kettle—as the case may be—is costing

him.

Under the title " Probleme der katalytischen

Forschung " (Leipzig: Veit and Co., price 1.20 marks)

Dr. Gertrud Woker has published in pamphlet form an

inaugural address delivered at the University of Bern. A
suggestive review is given of such questions as the nature

of the catalytic changes occurring in the oxidation of

sulphur dioxide by nitrous fumes in the chamber process

of making sulphuric acid, the problems of autoxidation,

the action of the so-called oxydases within the organism,

and the nature of the transformations brought about by

enzymes in general ; finally, the relationship between

toxins and anti-toxins is discussed as a phenomenon of

physical chemistry governed by the law of mass action.

The first meeting of the new session of the Entomo-
logical Society of London will be held on Wednesday next,

October 2, when a paper will be read on the butterflies

of Mauritius and Bourbon by Lieut.-Colonel N. Manders.

We have received from Messrs. F. Darton and Co. their

illustrated price list of standard meteorological and other

instruments. Some useful notes are given for the benefit

of students and others, together with a list of text-books

recommended ; the latter might be revised with advantage.

Before establishing new stations, observers would do well

to consult recognised meteorological authorities, especially

as regards the installation and proper exposure of the

instruments.

OVR ASTRONOMICAL COLUMN.
Astronomical Occurrences in October :

—

Oct. I. iSh. Jupiter in conjunction with the Moon.
(Jupiter 1° li' S ).

2. I2h. 58m. Minimum of Algol ((8 Persei).

4. Saturn apparently without rings.

5. gh. 47m. Minuiium of Algol {0 Persei).

8. 6h. 35m. Minimum of Algol (6 Persei).

14. I7h. Mars in conjunction with the Moon. (Mars
l°47'S.).

18. 6h. Saturn in conjunction with the Moon. (Saturn

2°15'N.).
18-22. Epoch of October meteors. (Radiant 92°-!- 15°.

)

22. 22h. Mercury at greatest elongation, 24° 20' E.
26. igh. Venus in conjunction with o LibrtE. (Star

o'5'S.).

28. 8h. 18m. Minimum of Algol (/3 Persei).

29. gh. Jupiter in conjunction with the moon. (Jupiter

l"4i' S.).

Spectrum of Daniel's Comet (1907^).—Photographs of

the spectrum of comet igoyd, taken with a Zeiss prismatic

camera, vi'cre obtained by Herr H. Rosenberg at the

Gottingen Observatory on August 9, 11, and 14, with
exposures of twenty-five, twenty-eight, and eighteen

minutes respectively. The results of the measurements of

the spectrograms are uncertain to about + 10 Angstrom
units, but certainly show that the spectrum includes the

chief hydrocarbon and cyanogen bands, with a continuous
spectrum extending from about 505 fipi. to 370 /iti. The
brightest bands are those coinciding with the two heads
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of the third cyanogen band at \\ 3883 and 3872 re-

spectively ; the third strongest band of the seven measured
coincides with the fourth carbon band at \ 4737- Two
bands at X\ 4055 and 4035 are as yet unidentified. The
photograph of August 9 showed bands at 473, 438, 423,
404, and 388 fifi in the spectrum of the comet's tail, all

of which were apparently of equal length and strength.

A continuation of the ephemeris of this comet, com-
puted by Herr J. Franz from Dybeck's elements, appears
in the same journal (_Astronomische Nachrichten, No. 4200,

p. 401, September 12); the following is abstracted there-

from :

—

Ephemeris i2h. (M.T. Berlin).

1907 a (true) S (true) log r log .i Bright-

Sept. 25 ...II 4-8 ... +5 47-1 ... 9-8550 ... 0-2085 ... 4-89

29 ... II 219 ... +4 32-1

Oct. 3 .. II 37-7 ... -1-3 20-7 ... 9-9264 ... 0-2453 ... 3-00 ^

The Lowell Expedition to the Andes.—.\ second com-
munication from Prof. David Todd to Dr. W. J. S.

Lockyer gives additional information concerning the work
of the Lowell expedition, of which Prof. Todd is in

charge. It appears that at the chief station of the ex-

pedition, Alianza, more than 7000 photographs of Mars
were obtained during the period June 17 to August i.-

Prof. Lowell's discussion of these will form a most,

important addition to areography, as they show, covering

a complete round of the planet, the changing appearances

of the two polar caps, a multitude of. "oases," and-

hundreds of the " canals," many of which are plainly in

the geminate form.

The photographed images of the planet, as enlarged by
the Gaertner camera, are of about three-sixteenths of an
inch diameter, and will admit of much further enlarge-

ment. Exposures of about two seconds were given on
Seed and Cramer plates.

September Meteors.—The appearance of several bright

meteors during the present month is reported from various

quarters, but no details of the paths are given. One very

fine one was seen at South Kensington by Mr. H. E.

Goodson at iih. 20m. on September 9. The meteor itself

disappeared behind a house-top, but left a splendid trail

which persisted for fully one-quarter of a minute. Judg-
ing from this trail, the direction of the meteor's flight

was along a line from 3 Ursae Minoris, passing half-way

between 9 and t Draconis. The meteor was very brilliant

and swift, and was followed almost immediately by a less

bright one, which pursued nearly the same path.

Photographs of Phceee.—Using the 30-inch reflector of

the Greenwich Observatory, Mr. Melotte has obtained a

series of photographs of Phoebe, Saturn's ninth satellite.

The results derived from provisional measurements of the

plates show that Dr. Ross's ephemeris, published in the

second edition of the American Ephemeris for 1907, is

essentially correct (the Observatory, No. 3S7, p. 366,

September).

Solar Activity and Terrestrial Phenomena.—We have

received from MM. Cirera and Balcells, of the Tortosa

Observatory, Spain, a discussion of the relations observed

to exist between the variations of solar activity and of

terrestrial magnetism and electricity during the first three

months of this year.

From this discussion the observers arrive at the follow-

ing conclusions :—(i) the solar activity increased in

January, passed a maximum in February, and decreased

during March ; (2) the regions of activity exhibited motions

in the opposite direction to the sun's rotation; (3) the

variations of activity often commenced in the chromo-

sphere. Regarding the correlation of these variations with

magnetic and electrical perturbations, the following con-

clusions were arrived at :—the perturbations either coin-

cided with the appearance of a region of activity on the

eastern limb of the sun, with the passage of such a

region over the sun's central meridian, or with an extra-

ordinary increase of activity near to the central meridian.

On March 22 an observed strong perturbation coincided,

in time, with the central-meridian passage of a region

which had been active during the previous rotation of the

sun, and on certain dates in January and February the
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perturbations were more intense on the meridian passage
of a region which, having been active before, was increas-
ing in activity.

Three excellent drawings of the great January to April
(1905) sun-spot made by Prof. Mascari are reproduced in
No. 7, vol. x.\.\vi., of the Uemorie della Societa degli
Speiiroscopisti lialiani.

The Juvisv Observ.atory.—An interesting description,
illustrated with photographs, of the Juvisv Observatorv
appears in the August and September issues of the BullcUn
de la SocUte astronomique de France. The observatorv
was founded in 1883 by M. Flammarion, and is principall'v
engaged on planetary observations.

BOTANY AT THE BRITISH
ASSOCIATION.

'
j
'HE time of Section K was considerably occupied in

joint meetings with other sections. Thus there was
a joint discussion with Section D on " The Physical Basis
of Heredity," of which an account will be found in
" Zoology at the British Association " (N.\ture, September
'9. P- 530). and another with Sections D and L on " The
Teaching of Biology in Schools," which is described in
" Education at the British Association " (Nature,
September 12, p. 505).
A third joint meeting was held, with Sections C, D,

and E, to hear an address by Prof. Conwentz, the Prussian
State Commissioner for " Naturdenkmalpflege," on "The
Preservation of Natural Monuments." Prof. Conwentz
explained that the phrase " natural monuments " was
new in Germany as well as in England, but we should
recognise that there could be monuments of nature as well
as of art. The constant inroads of cultivation and of
industrial undertakings have led, and are leading,
especially in countries with crowded populations, to the
disappearance of scientifically interesting and even unique
natural objects and types of scenery. A widespread feel-

ing has arisen that as much as possible should be done
to prevent such destruction, and this has recently led, not
only to much local effort directed towards this end, but
in Prussia to the institution of a special State depart-
ment under the Minister of Education for the purpose of
directing and coordinating such efforts. This department
(of which the lecturer is the head) has no funds allotted
to it for the actual purchase of land bearing natural
monuments, nor is it considered that purchase is the right
procedure except in special cases. The aim is rather to
get private owners interested in the natural monuments
on their property, and to induce them to be responsible
for their safeguarding and preservation. In the case of
Government land, the Forestry Department cooperates
by making regulations prohibiting the felling of unique
trees, the total clearance of particular types of woodland,
&c. Prof. Conwentz's department is prepared to initiate
all effort of this kind in Prussia. Its activity has already,
during the single year of its existence, met with consider-
able success. Many areas of primitive marsh and water,
heath and woodland, often containing rare and interesting
characteristic species of animals and plants, have been
saved from destruction, and arrangements made for their
permanent preservation. The necessary work falls under
three heads :—first, the cataloguing of the natural monu-
ments of the country ; secondly, the mapping and scientific
description of such monuments; and thirdly, the under-
taking of appropriate means for their preservation.

Prof. Conwentz directed attention to the numerous
organisations in this country the work of which tends
towards this general object, but pointed out that none of
them have precisely the same ends in view as his Prussian
department. He particularlv mentioned the Commons
Preservation Society, the Kyrle Societv. the National Trust
for the Preservation of Places of Historic Interest and
Natural Beauty, and the Central Committee for the Survev
and Study of British Vegetation. He suggested that the
Ust-named organisation might add the preservation of
British vecctalion to its objects, and also that efforts in
this direction might be helped bv the British Association.
He pointed out that love for and care of the characteristic
natural scenery of the homeland was one aspect of true
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patriotism, and should act as a check on the purely
materialistic development of modern civilisation. The
lecture was illustrated by a beautiful series of lantern-
slides showing types of protected scenery in Germany, and
also of many British examples of a similar kind.

Discussion on the Cytology of Reproduction in the
Higher Fungi.

This occupied most of Monday morning, August 5.

Three papers were read, and were loUowed by a discussion.

In the first paper Miss Eraser and Jliss Chambers
described the development of the ascocarp in Aspergillus
{Eurotium) herbariorum. The archicarp consists of a
unicellular trichogyne, a unicellular ascogonium, and
septate stalk. An antheridium, divided into a stalk and
antheridial cell, is present, and usually fuses with thi

trichogyne ; both structures are ca>nocytic. After normal
fertilisation or its equivalent, the ascogonium becomes
septate and produces ascogenous hypha;. A sheath i:

developed, and finally asci are formed. In these, nuclear
fusion takes place, and three divisions follow, giving rise

to the nuclei of the eight spores.

The authors regarded the genus .Aspergillus as primitive,

and related its archicarp to that of other groups of

.Ascomycetes. They pointed out that the male organ
closely resembles the antheridium of discomycetous forms

;

on the other hand, if the antheridial cell, instead of fusing
with a neighbouring archicarp, were set free from its

parent hypha, it would scarcely differ from the spermatium
of the Pyrenomycetes. They held, with Wolfe, that a
similar development had taken place among the Floridece,

and regarded the .Ascomycetes as a monophyletic group.
Miss Wclsford's paper dealt with fertilisation in

Ascobolus furfiiraceus. She confirmed Harper's statement
that the archicarp, or scolecite, originates as a row of

uninucleate cells. These subsequently become multi-

nucleate, and one increases in size and gives rise to

ascogenous hypha;. Nuclei migrate into this cell and
undergo fusion before passing into its branches. Miss
VVelsford regarded this process as a form of reduced
fertilisation, and suggested two interpretations—either

(i) the scolecite is a multicellular female organ and the

fusions are those of female nuclei in pairs, or (2) the

ascogenous cell only is female, the other cells of the

scolecite being vegetative and representing a funciionless

trichogyne and stalk ; in this case fertilisation probably
ctjnsists of the union of a female and a vegetative nucleus.

In the third paper Miss Eraser gave an account of the

cytologv of Uumaria ruiilans. In this species sexual

organs are not developed, but a reduced form of fertilisa-

tion obtains, the nuclei of the vegetative mycelium fusing

in pairs. -Asci are developed from hyphse which contain

fusion nuclei ; these show sixteen chromosomes, the sporo-

phytic number, in their mitoses. In each ascus three

nuclear divisions take place ; the first is heterotype, the

chromosomes dividing transversely , and the second homo-
type. These bring about a reduction, related here, as in

all other investigated organisms, to normal or reduced
fertilisation. During the prophases of the heterotype

division, a second nuclear fusion occurs ; Miss Eraser
suggested a mechanical explanation for this process, and
showed that it was occasionally omitted. The sixteen

chromosomes which are present throughout the meiotic

phase represented the reduced number for two nuclei.

The fusion in the ascus is compensated by a peculiar

process of reduction taking place in the third division, and
termed by Miss Fraser hrachymeiosis. Sixteen chromo-
somes are formed from the spireme, and eight p.iss -with-

out fission to each daughter nucleus. The reduced number
for one nucleus thirs appears.
The author considered that this process probably

occurred in connection with other asexual fusions also.

She related her observations on Uumaria rutilans to the

facts described for Phyllactinia (Harper, 1905) and other

.Ascomycetes. In conclusion, she pointed out the close

analogy between the two fusions in the life-history of

Uumaria, and suggested that the type of compensating
reduction (whether meiotic or brachymeiotic) might be use-

fullv employed to differentiate between sexual and asexual

fusions.

The discussion was opened by Prof. Farmer, who agreed
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that the spermatium of the Florideae, and no doubt of the

Ascomycetes, was closely related to a freed antheridium.

He suggested the existence of a further analogy in con-

nection with the events %vhich follow fertilisation. In

Ascomycetes a second nuclear fusion takes place in the

ascus ; in the Floridea; cell fusions occur, but the nuclei

are indifferent or repelled. The cases described by Miss
Eraser in which ascus nuclei continued their development
without fusion might be regarded as intermediate. Prof.

Farmer emphasised the dual aspect of nuclear fusion ; the

process was not primarily originated to associate paternal

and maternal characters, but possessed a deep physio-

logical significance.

Prof. Blackman also accepted the theory put forward
as to the phylogeny of the male organ. He regarded the

variety of female organs among Ascomycetes as diflicult

to reconcile with their monophyletic origin. The occur-
rence of both ccenocytic and uninucleate structures was a
specially difficult point. With regard to the sexuality of

the Ascomycetes, a fairly complete series now existed, in-

cluding Pyronema (Harper, iqoo) and other forms with
normal fertilisation ; Lachnea (Fraser, 1907) and Humaria
grantdata (Blackman and Fraser, 1906), where the nuclei

of the ascogonium fuse in pairs ; Ascobolus, where fusion

is probably between a female and a vegetative nucleus

;

and Humaria rutilans, where sexual organs are lacking
and the vegetative nuclei fuse. Prof. Farmer, in a recent
paper, had grouped such various forms of reduction under
the general term pseudapoQamy, but Prof. Blackman felt

that a more detailed classification was required. A further

stage would be that in which no fusion took place, and
one would then expect a corresponding difference in the
divisions in the ascus.

Prof. Blackman accentuated the importance of Humaria
rutilans as the first case in which the behaviour of the
chromosomes in asexual fusions had been elucidated, and
dealt with the difference between synaptic and non-
synaptic reduction, associating the latter with the fusion
of undifferentiated nuclei. In Humaria there is no physio-
logical difference between the two fusions, but the first

is obviously the relic of a normal fertilisation. He re-

garded the definition of a sexual fusion as dependent on
the origin of the process, and not on the subsequent
behaviour of the nucleus.

Prof. Hartog considered the attempt to differentiate

between fusions of sexual and of vegetative nuclei in the
ascogonium as puerile, since the pronuclei lose their dis-

tinctive sexual characteristics before fusion. He pointed
out that brachymeiosis differs from other known types of
division in that a sorting, but no splitting, of the chromo-
somes takes place, and referred to the unexplained fusions
of three gametes in the Volvocineae.

Dr. Darbishire spoke of the complex structure of the
multicellular ascos'onia of Lichens, and Prof. Buller sug-
gested that a studv of the nhenomena of spore distribution
mi^ht throw light on the phvlogenv of the .Ascomvcetes.

Miss Fraser, in replying, dealt with various points raised
during the discussion, and pointed out that the diflficultv

of relating coeno'-vtic with uninucleate forms was lessened
by the occurrence of both states in the scolecite of
.Ascobolus.

Physiological Papers.

Prof. H. E. Armstrong read a paper by Dr. E. F.
.\rmstrong and himself on " Enzymes, their Mode of

Action and Function," which, it is understood, will shortly

be published in the Annals of Botany. The authors
pointed out that the distinctive feature of the chemical
changes gomg on in the bodies of organisms was the fact
that they are under the control of the action of the bodies
called enzymes. Great progress had been made in our
knowledge and activity of these bodies within recent years,
one of the outstanding conclusions being that all chemical
equations involving their action are to be written as re-

versible changes. It has for a long time been usual to think
of ferment action as mainly concerned with destructive
mr^iabolic action, but it is probable that the constructive
aciivity of enzymes is really far more important biologically.
'1 ho authors illustrated the probable structural relations of
enzymes to. the organic substances upon which they act
liv reference to the structural formulas of various sugars,
showing that when a given enzyme can act upon several

different substances it is because it can work upon a group
of atoms common to all these, and in each case holding
together the other groups. In the case of albuminoids a
complex enzyme is required, but the conception of a
skeleton which can only be packed with atoms in a par-
ticular way enables us to see that it is unnecessary to
assume a mechanism so complex as the structure that has
to be produced. It is probable that we should conceive
of the constructive activity of enzymes in this way—that
the enzyme is a skeleton on which the complicated organic
body can be built up. Dr. E. F. Armstrong replied to
some questions put by Prof. Reynolds Green and others.

Prof. Bottomley communicated some results of his
experiments on the inoculation of nitrogen-fixing bacteria
in plants other than the Leguminosoe, and stated that
tomatoes had been made to produce a greatly increased
crop by this means, the bacteria having been first culti-

vated in tomato-juice ; in wheat the bacteria had been
induced to establish themselves in the cortex of the
root, though no nodules like those on the roots of

Leguminos^ are formed. The economic possibilities of

these results, if capable of further development, are
sufficiently obvious. Prof. Farmer remarked that this was
a case in which we ought to have concluded that if the
organism could be cultivated outside the plant it could
be got to live upon other plant-cells containing carbo-
hydrates. It had been shown that rusts could be induced
to live on different hosts by special training. It was
known that wheat can go on for an unlimited number of

years producing about thirteen bushels In the acre, but
this would probably be much exceeded without manuring
if the wheat plants, by the aid of these bacteria, were
enabled to fix atmospheric nitrogen.

Mr. F. Darwin read a paper on the cotyledon of
Sorghum as a sense organ. It was directed towards con-
firming the belief that the cotyledon is the seat of geo-
tropic sensitiveness, evidence for which was given in a
paper read before Section K at Dover (iSqq), and published
in the .4nnals of Botany. The results given in the present
paper were obtained partly by Czapek's " glass-boot

"

method and partly by an adaptation of Piccard's centri-

fugal method. The conclusions, though not perhaps
finally convincing, are strongly in favour of the view that
the cotyledon is the geosensitive region. The paper also

contains observations on the traumatic and heliotropic

curvatures of Sorghum.

Morphological Papt-rs on Ptcridophytcs and
Ptcridosperms.

Prof. Bower read a paper on the embryology of Pterido-

phytes, embodying the result of his recent work on this

subject. He pointed out that there are two types of

pteridophytic embryo :—(i) the Lycopod type, w'hich agreed
with the Bryophytes in having a suspensor ; and (2) the

fern type, in which there is no suspensor. The main
point he wished to bring out w^as that there is a definite

polarity in the embryo defined at once by the first segment-
ation, the centre of the " epibasal segment " forming one

pole coinciding with the stem apex. On the other hand,

the polarity of the embryo with regard to the axis of the

archegonlum is quite variable, as is the number and
time of origin of the first leaves and roots, and also of

the haustoria and protocorms. In Isoetes there is no
suspensor; the initiation of the polarity is changed, and

is even variable within the species. The embryo of

Isoetes is inverted as compared with an ordinary Lycopod
embryo, but is otherwise in line with the other Lycopods.

The initial polarity of Botrychium obliquum, according to

Lyon's account, is also exactly inverted as compared
with Ophioglossum. Goebel's position, that the organs of

a plant are laid down in the most suitable positions

according to circumstances, is not confirmed by the study

of embryos. .After the first segmentation the polarity is

definitely fixed. There was an interesting discussion, in

which Dr. Scott, Prof. Oliver, Prof. Weiss, and Mr.
Worsdell joined, and which displayed a general agreement
with the author's conclusions.

Mr. Gwynne-\'aughan contributed a striking paper on

the real nature of the so-called tracheids of ferns. The
author was led by some observations on fossil

Osmundacea? to investigate the pitting of the xylem
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'merits of modern ferns, and was led to the unexpected
,ult that the "pits" are really quite open, placing the

Luvities of adjacent elements in free communication, while
the pits themselves communicate with one another in the
thickness of the wall, a " pit-closing- membrane " being
tjuite absent. In other words, the wall of the typical
xylem element of a fern consists of corner columns joined
by pairs of separate horizontal bars. In development the
corner columns and bars are gradually lignified, while
the pectic substance forming the rest of the primitive wall
becomes granular and disappears. In Pteris aquilina the
substance joining the two bars of each pair remains,
though the pits themselves are open. The author exhibited
preparations fully demonstrating the facts described in his
paper.

Prof. F. W. Oliver read a paper on the structure and
affinities of Physosioma elegans (Williamson), a pterido-
spermous seed from the Coal-measures, in which he gave
a full description of the seed in question. Williamson
afterwards called it I.agcnosloma physoides, and it is

certainly closely allied to the Lagenostomas. Neverthe-
less, it possesses certain curious and unique features which
well warrant its separation, and lead to the conclusion
that it represents one of the most primitive types of
pteridospermous seed as yet discovered.
Mr. D. M. S. Watson described the cone of Botbro-

dendron (Lepidodendron) niundujn as practically a Lepido-
strobus with the radial extension of the sporophylls very
much reduced, a state of things that would be expected
from a consideration of the vegetative organs. It appeared
that there had been a confusion with Miadesmia, the
block containing the latter plant also having fragments
of two other Lycopod cones, of which this is one. The
idea of an immediate connection with -Spencerites must
be given up. In the course of the discussion Prof. Weiss
remarked that we now know Bothrodendron more com-
pletely than any other fossil Lycopod.

Papers on Schizophyta.

Mr. David Ellis read a paper on the phylogenetic con-
nections of the recent addition to the thread-bacteria,
Spirophyllum fcrrugineum, Ellis, in which he showed that
the new species links the iron-bacteria with the genus
Spiromonas, and suggested that the definition of Migula's
order Chlamydobacteriacea; should be modified so as to

include both of these genera.
Mr. B. H. Bentley read a paper, on cell-division in

Merismopedia, in which he described a process like

karyokinesis in the cells of this genus. The paper was
somewhat adversely criticised by Mr. Wager.

Ecological Papers.

Prof. Vapp communicated a paper by Prof. H. H. W.
Pearson (Cape Town) describing a botanical excursion to

the Welwitschia desert. The conditions obtaining in this

desert (German South-West Africa) are remarkably severe
—the annual rainfall varies from zero to 3 cm., the
illumination is very intense, and surface deposits of salt-

petre and other salts are frequent. This severity of con-
ditions, which must affect the germination of seedlings,
results in an extreme paucity of vegetation. One may
sometimes walk for miles without seeing a single flower-
ing plant, while as regards species, in the British terri-

tory of Walfisch Bay, the total phanerogamic flora, ex-
cluding that of the Khusib river-bed, probably docs not
number more than twelve species. Welwitschia itself has
a range extending from 14° to 23° S. latitude. It seems
to prefer more or less sheltered and sloping valleys at an
elevation of about 100 feet above sea-level. The author
gave some interesting observations respecting the pollin-
ation of Welwitschia, adducing evidence to show that it

is largely effected through the agency of a parasitic hemi-
pterous insect (Odontopus), which is apparently never
absent from the plant.

By^ comparing the Welwitschia plants of known age
at Kew with the youngest seen in Damaraland, Prof.
Pearson estimates that the latter cannot be less than forty
to fifty years old. From this it follows that the con-
ditions necessary for the successful germination of the
seeds of Welwitschia occur but rarelv. As there are not
wanting indications that the rainfall of this area was once
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considerably in excess of the present one, it is to be
feared that the effective reproduction of Welwitschia is

now more rare than formerly, and that, with the con-
tinuance of the climatic conditions at present prevailing in

western Damaraland, the species is doomed to become
extinct in its native region.

Prof. R. H. Yapp gave a paper on the hairiness of

certain marsh plants. A considerable number of plants

found in damp or marshy habitats possess a more or less

dense covering of hairs. Many of these plants, however,
show seasonal differences in respect of hairiness. Thus
the leaves formed in spring on low-growing shoots are
usually small and glabrous, while the later leaves,

especially those on the erect flowering shoots, are larger,

and increasingly hairy. Spiraea Ulmaria was referred to-

in some detail. In spring this species successively forms
glabrous, partly hairy and densely hairy leaves. The
partly hairy leaves show a regular distribution of the

tomentum on their lower surfaces, the leaves decreasing
in hairiness from above downwards, while the margins
are generally more hairy than the central parts of the

lamina. This distribution of hairs is suggestive, in view
of the fact that if Spiraea ulmaria, var. demidata, an
entirely hairless variety, be grown in an exposed situ-

ation, its leaves suffer more than those of the hairy
form, and that the withering due to exposure first begins
in those parts of the leaf which, in the hairy variety, are
the first to be covered with the tomentum.

Other Papers.

Mr. R. P. Gregory read a paper on the inheritance of

certain characters in Primula sinensis, in which he dealt

with experiments on the inheritance of long and short

styles, leaf form, colour of stems and petioles, and, lastly,

of flower colour. While some of these characters obey
simple Mendelian rules, the colour inheritance presents

very complex problem? which are by no means completely

elucidated. Two distinct classes of whites in flower colour

were separated. Sutton's " Snowdrift," with pure green

stems, is a true albino, but in all the other races of white-

flowered plants a character occurs which inhibits the

development in the flower of a colour potentially present

in the plant. The results of crossing these " dominant
whites " with coloured flowers are complex. Various
partial explanations of the observed results were suggested

by the author.
Local Papers.—A paper on Charnwood Forest, illus-

trated by particularly beautiful lantern-slides, was read
by Mr. W. Bell, the local secretary, in which the scenery

and vegetation of the forest were treated descriptively and
historically, and by a comparison of old lists of species

with those found at the present day the effect of drainage
and cultivation on the native flora was brought out.

Mr. .'\. R. Horwood read a paper on the disappearance

of certain cryptogamic plants from Charnwood Forest

within historic times. In this paper the great impoverish-

ment of the lichen flora was particularly noticed, and was
attributed largely to the effect of smoke, a similar pheno-
menon to that observed in the region affected by the

Lancashire and Yorkshire smoke-cloud.
Semi-popular Lecture.—Prof. Weiss delivered the semi-

popular lecture on " .Some .Advances in our Knowledge of

the Pollination of Flowers." The lecturer dealt with the

newer work on this subject, and discussed its bearing
upon the older views of the mechanisms of pollination.

Exctirsions.

By invitation of Mr. C. C. Hurst, an excursion (in con-

junction with Section D) took place to Burbage to examine
the results of his experiments on Mendelian heredity in

rabbits, sweet-peas, S:c., and also to witness a demonstra-

tion of the inheritance of eye-colour in man, for which

about 100 school children from the families studied by

Mr. Hurst were assembled. Most unfortunately, rain to-

some extent interfered with the success of these extremely

interesting demonstrations, but Mr. Hurst very kindly_ re-

peated them in Section D at a later period of the meeting.

The allelomorphic pair of characters in eye-colour studied

bv Mr. Hurst are the presence or absence of "brown pig-

ment on the front of the iris. Eves with the former
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character are called duplex, ^ with die latter simplex.

•' Duplex " is dominant to " simplex.'

A successful excursion to Charnwood Forest, under the

o-uidance of Mr. Bell, took place on the Saturday

fAugust 3), and an excellent idea of the vegetation of the

uncultivated portions of the forest was gained by the

nii;mbers of the section.

FCONOMIC GEOLOGY iN THE UNITED
STATES.

s TRIKIXG evidence of the work which the United

— States Geological Survey is carrying on for the direct

.idvancement of mining interests throughout the country

i-. afforded by a batch of eight Bulletins recently received.

These Bulletins cover 1562 pages, and are copiously illus-

trated with plates and coloured geological maps. I he

most valuable of the series is Bulletin No. 315, dealing

with contributions to economic geology in 190b, the object

of which is to secure prompt publication of the economic

results of investigations made by the survey. This

Bulletin deals with the metals, structural materials, and

other non-metals. A separate bulletin will be issued later

dealing with survev work on coal, lignite, and peat. In

investigations of ores during the year, reports are given

bv Mr. W. Lindgren on an interesting group of thin veins

carrying wolfram in Boulder County, Colorado, which now

constitute one of the most important sources of tungsten

in the countrv; bv Mr. H. S. Gale, on some new deposits

of the uranium and vanadium-bearing mineral carnotite

which occur in the upturned Dakota sandstones east of

the coal basins in Rio Blanco County, Colorado, deposits

of importance as a further possible source of radium; and

by Mr. G. F. Kav, on the deposits of silicate of nickel

near Riddles, in Oregon. Much work was done in con-

nection with iron ores, and reports are given on the red

ores of the Birmingham district, Alabama, by Mr. E. K
Burchard ; on the brown iron ores of the Russellville dis-

trict, .\labama, bv the same author; and on the grey iron

iires'of Talladega Counlv, Alabama, by Mr. P. S. Smith.

Mr A C. Spencer describes the magnetite deposits of

Pennsylvania, and Mr. S. H. Ball the important iron-ore

district at Hartville, Wyoming, and the titaniferous iron

ore of Iron Mountain, Wvoming. An interesting investi-

gation was made on glass-sands by Mr. Burchard. He

gives the results of chemical and physical tests, not only

of glass-sands now in use, but also of sands from un-

developed deposits which seem available for use as glass-

m.aking material. Prof. A. H. Purdue deals with the

recentlv discovered phosphate fields of Arkansas, and

Messrs'. F. B. Weeks and W. F. Ferrier describe a new

and important phosphate district at Montpelier, Idaho, in

the western United States. The discovery has opened up

a new industry in the West.

The progress of investigations of the mineral resources

of Alaska in 1906 is dealt with in a separate report

(Bulletin No. 314). An increase of nearly 50 per cent, m
ihe value of the gold output of 1906 over that of the

previous year is the best evidence of the advancement of

the mining industrv in Alaska. Copper mining has under-

gone a rapid expansion, and other mineral deposits, such

as coal, marble, tin, and gypsum, have also received con-

siderable attention. The progress has consisted in the

development of the older districts rather than in dis-

coveries of new mineral fields.

The Juneau gold belt, Alaska, forms the subject of a

separate report by Mr. A. C. Spencer (Bulletin No. 287).

This belt comprises the mainland strip of south-eastern

Alaska from Berners Bay on the north-west to Windham
Bav on the south-east, together with Douglas Island. The

ore's met with are mainly gold, though silver is usually

present in small amounts.' At the mines of the Treadwell

•group in Douglas Island, the methods of mining employed

represent the highest possible attainment in the successful

working of low-grade ores. For the last few years the

average value of the material passing through the mills

has been onlv about S.?. per ton.

The zinc 'and lead deposits of the Upper Mississippi

Vallev are described in great detail in a report by Mr.

H. Foster Bain (Bulletin No. 294). The presence of ore
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deposits in this region was well recognised as early as

16S7 but the early work was restricted to lead mining

the zinc ores being disregarded. The rise in the price ot

zinc ore in 1S99 attracted attention to the district, and

since 1903 its development has been rapid. The author

gives an account of the present condition of the district

and a statement of ideas relating to the formation of ores.

The geology of the district is simple. The region is one

of unmetamorphosed, little disturbed, sedimentary rocks

of Pala30zoic age, and there are no igneous rocks nor

recent ones near it. The ore-bearing rock is a massive

dolomite. The ores, consisting of blende, smithsomte with

i<alena and marcasite, occur in crevices, in honeycomb

masses in pitches and flats, and as disseminations. Ihe

ore bodies are doubtless due to concentration or recon-

centration through the action of underground waters.

A apoloaical reconnaissance in south-western Nevada and

eastern California is described by Mr. Sydney H. ball

(Bulletin No. 308)- Ore deposits in the area described

appear to be confined to the PaU-eozoic rocks, the post-

Jurassic granitoid rocks, and the older Tertiary rocks.

The economic geologv of the Independence quadrangle,

Kansas, is described by Mr. F. C. Schrader and Mr

Erasmus Haworth (Bulletin No. 296), who Present the

substance of what is known concerning the distribution

occurrence, and development of petrolettm and natural gas

?n the quadrangle, and note briefly the more important

industries growing out of these ."^t""'
''^^^^^J ,^,';.

F C. Clapp describes the economic geology of the Amity

quadrangle Eastern Washington County Pennsylvania

^Bulletin No. 300). The main interest in th.s area which

s situated near the centre of the north end of the Pitts-

burg coalfield, lies in the facts that it has been the seat

of extensive petroleum and natural gas development and

that it is almost entirely underlain by at least one valuable

seam of bituminous coal.
. , ,, c r- ';„n;van

In the last report to be noticed Mr. E. C. Sullivan

discusses the interaction between minerals and water

solutions, with special reference to
g.-'^f'"'

Ph;"°?}^"J|

(Bulletin No. 512). -Mthough not directly the result ot

geological field'' work, it has an important bearing on

such work in that it is a chennical nvestigaUon of some

of the problems most frequently met with in the study

of the origin of ore deposits. Some of the changes that

°ake place at ordinary temperature when water solutions

are brought into contact with rock-forming minerals have

been investigated. The result has been to make .

apparent that chemical reaction between natural s, icates

and salt solutions is a very general phenomenon, taking

place to a decided extent immediately upon contact, and

that the outcome is mainly an exchange of bases in

chemitally equivalent quantities between solid and solu-

tion The metal of the dissolved salt is precipitated, and

an equivalent quantity of silicate is decomposed, and its

bases enter the solution. Salt solutions as decomposmg

agents are much more active than pure water, and are

comparable with acids in this respect.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Two courses, open free to teachers in London schools,

have been arranged at Bedford College for Women
(University of London) for the Michaelmas term; they

are-—dl" The Organisation of Nature-study Courses in

London Schools," lecturer, Miss M. R N Holmer,

Saturdavs, 10.30, beginning October 5 : (2) Geology for

Teacher's of Physical Geography, lecturer Dr. C. A.

Raisin, W^ednesdays, 6 p.m., beginning October 9.

In connection with the garden produce, poultry, and

honey competitions of the Kent County Council and of

the National Potato Society at the South-Eastern Agri-

cultural College, Wye, Kent, on Wednesday, October 2,

a conference will be held, when an address will be giveii

by the principal, Mr. M. J. R. Dunstan, to be followed

by discussion.

Six lecture^., open to the public without payment or

ticket on the'" Historv of Statistics and the Nature and

Aims 'of Modern Stati'stical Methods," will be given at
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University College by Mr. G. U. Yule on Wednesdays at

5.30, commencing Wednesday, October 9. A course of ten

lectures will be delivered on Saturday mornings, beginning

on Saturday, October 12, by Mr. F. L. Grant, on " Recent

Developments in the Teaching of Arithmetic." This

course is open, without fee, to all teachers in London
schools. Teachers wishing to attend should apply for

forms to the executive oflicer, London County Council

Education Offices, Victoria Embankment, W.C. Forms
should be returned by Monday next, September 30.

At the autumnal meeting of the Association of Chambers
of Commerce, held at Liverpool last week, the following

resolution was carried :
—"That it is of the highest import-

ance that the education of boys be continued after leaving
school ; that employers be urged to use their influence in

inducing boys to attend evening classes and to give facili-

ties for such attendance ; that in every locality there should
be schools provided for secondary and commercial educa-
tion and for teaching the scientific and artistic principles
underlying local industries to boys and domestic economy
to girls." The association also carried unanimously a
resolution urging the Government to bring in at an early
date, as foreshadowed in the King's Speech in 1905, a
measure for the conversion of the ISoard of Trade into a
Ministry of Commerce on modern and representative lines.

The " Scholarships and Training of Teachers' Hand-
book " for 1907-S, just issued by the London County
Council, gives particulars of the Council's scholarships
and other scholarships open to London children, together
with regulations for the admission of pupil teachers,
biirsars and student teachers, and for admission to train-
ing colleges, and a list of London secondary schools. The
county scholarships of the Council provide a complete
scheme under which a boy or girl may proceed by various
stages from the public elementary school to the highest
grades of education, whether at a university, technical
college, or other institution providing advanced training
for a professional career. The scholarships consist of
junior county scholarships (ages of candidates, eleven to
twelve), intermediate county scholarships (ages fifteen to
seventeen), and senior county scholarships and exhibitions
(ages, nineteen to twenty-two years). The first class
(awarded to all candidates—about 2000—who reach scholar-
ship standard) provides free education at public secondary
schools approved by the Council, and a maintenance grant
of bl. a year; the second (not less than 100 scholarships),
free education at approved secondary schools or technical
colleges up to a fee of 25/. a year, and a maintenance
grant of 25?. or 30/. a year; and the third class (fifty
scholarships) provides a maintenance grant of 60/. a year
for three years, and tuition and examination fees up to
30/. a year. In awarding these senior scholarships, regard
is paid to the past successes of the candidates, the financial
need, and the recommendations of the teachers under
whom the candidates have worked. All candidates for
scholarships may be required to present themselves for
medical examination, and no award is confirmed if a
candidate is found physically unfit to take advantage of
a scholarship. In addition to the junior, intermediate, and
senior scholarshins, the Council awards a number of
technical, industrial, and other scholarships, particulars of
which are given in the handbook. All the scholarshins
are confined to candidates resident in the administrative
county of London whose parents have incomes not exceed-
mg i6o;. a year in the case of the junior scholarships, and
400;. a year in those of the intermediate and senior
scholarshijjs.

SOCIETIES AND ACADEMIES.
P.ARIS.

Academy of Sciences, September 16.— i\r. A. Gaudrvin the
chair.—Observations on ' the electrical action of tlic sun
and moon : .•\lbcrt Nodon. This work was carried out
at the observatory on the Pic du Midi, at an altitude of
2877 metres. The results generally confirm those obtained
at lower altitudes; the sun induces a positive electric
charge varying from i to 6 volts per minute, according
to the state of the atmosphere. The solar charge is
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absorbed by passing through a cloud or layer of moist
air. The full moon produced a positise electric induction
analogous to that of the sun.—.A new flying apparatus
called the gyroplane : Louis Breguet, Jacques Breguet,
and Charles Richet. The lifting force is supplied by
rotating planes, driven by a 40 horse-power motor. The
apparatus sustained its own weight, together with that
of a man (540 kilograms in all), for one minute at a
height of 0-6 metre above the ground, and descended
slowly as the velocity of the plane was reduced.—A method
for the rapid estimation of carbon and hydrogen in organic
substances : Pierre Breteau and Henri Leroux. The
vapours driven off by heating the boat containing the sub-
stance in a current of oxygen are burnt by an electrically
heated spiral of platinum wire, a diagram of the arrange-
ment being given. It is claimed that the time required
for a combustion is only from fifteen to forty minutes,
according to the nature of the organic substance. No
test analyses are given.—The conservation of the arterial
pressure in man after the application of high-frequency
currents in the form of autoconduction : J. Bereroni6,
Andre Brocai and (j. Ferrie. The apparatus used gave
a frequency in the solenoid of between 400,000 and
410,000, with effective intensities of between 15 and 20
amperes, or from seven to ten times greater than those
described up to the present. The conditions for the most
advantageous use of the apparatus are given, together
with details of experiments on ten subjects. The net
result is that high-frequency currents are without action
on the arterial pressure.—Remarks on the preceding com-
munication : M. d'Arsonval. A discussion of the possible
sources of the discrepancies between the results given by
the authors of the preceding paper and those of earlier

observers.—The agents of coagulation of the milk con-
tained in the juices of Broussonetia papyrifera : C. Gerber.
—The light-receiving terminations in the compound eyes
of the Muscidje : Pierre Vigier.
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THURSDAY, OCTOBER 3, 1907.

PROBLEMS OF ANCESTRY.
Vorlrii^^e itbcr bolaiiiscl'.c Stammcs^i;t'schichic,

gchalten an der Reichsuniversitdt zu Leiden. Ein
Lclirbuch der Pflanzensystematik. By J. P. Lotsy.

^'ol. i., Algen und Pilze. Pp. iv + 828. (Jena:

Gustav Fischer, 1907.) Price 20 marks.

THE motive inspiring the production of this im-

portant work is indicated on the title-page in

the " motto " quoted from Coulter:

—

" The most difficult as well as most fascinating
problem in connection with any group is its phylo-
geny. The data upon which we base opinions con-
cerning phylogeny are never sufficient, but such
opinions usually stimulate research, and are necessary
to progress."

Its pages show how stimulating the inquiry has been
to the author, and we have seldom met with a book
more likely to awaken inquiry in its readers or to

suggest further research. Very different values may
be placed on the conclusions as to the phylogeny of

several of the groups, and on the characters regarded

as of chief importance in forming the system of classi-

fication, and further information on many points is

very desirable ; but there can be only one opinion as

to the manner in which the information is conveyed
to the reader. Under each group is an admirablv
clear and full, yet concise, statement of the investi-

gations that have been made upon it, and of their

results, while an extensive classified bibliography

refers the student to the original and full sources of

information. Numerous illustrations, original or

.-ifter those of the best monographs, add greatly to

the usefulness of the work, and to its worth as an
exponent of the most recent researches into the struc-

ture and cytology of the alg» and fungi.

The form of the book appears somewhat artificial,

its substance being divided into thirty Vorlesungcn
of very unequal length, e.g. that on Exoascineae

(xxvi.) of four pages, and that on Basidiomycetes
(XXX.) of eighty-eight pages. As these could scarcely

have each been the subject of a single lecture, and as

the longer Vorlesungen in some cases include

several groups, this arrangement does not appear so

convenient as the more usual division into chapters

and sections.

The course of lectures opens with the discussion of

what constitutes a living being, and of the agree-

ments and differences between plants and animals,

but very soon passes to the consideration of the

simplest organisms as individual "energids," the

multiplication of these, and the bodies built up of the

combinations of" energids." An outline of the scheme
of classification given early in the first lecture derives

all plants from Protomastigina, and traces the sup-

posed derivation of the several groups from these

early forms, and their relations with one another.

The system of classification of the green algae is

stated by Dr. Lotsy to be largely based on that set

forth by Blackman and Tansley in 1902 in the " New
Phytt>logist." Great importance is attached to the

number and arrangement of the cilia borne by the re-
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productive cells, or at least by the male gamete;
and these characters are employed in tracing the
relationships between widely different groups, e.g.
the Isokontae are regarded as representing the ances-
tral condition of the Pteridophyles and seed-plants.

Scarcely less importance is given to the studv of
the "energids," or very simple units of individual life,

the progress being traced from the monoergid to the

polyergid organisation within the larger groups, with
resultant advance in complexity of structure. That
the conception is one of much value in stimulating
inquiry cannot be disputed, but it may be questioned
whether it is not carried too far in practically identi-

fying the energid with the nucleus. The very dif-

ferent behaviour of the nuclei of the reproductive cells

within a single family, and even within a single

genus at times, especially among fungi, may well

suggest the need of caution in such matters.

It is stated in the preface that the plan of the work
was resolved on after perusal of a lecture by Dr.

Hugo de Vries, in which a higher plant is regarded

as a double organism. Dr. Lotsy was led to en-

deavour to trace out in theory how the return to the

stage of a single organism is effected, and thus

arrived at the conception of the two generations

denoted as x and 2x. The book before us embodies

the effort to determine the extent of each of these

generations, and in which groups of Thallophyta it is

possible to detect them, the essential distinction be-

tween them being the well-known reduction in the

number of chromosomes in the nuclei of the one

generation to one-half those of the other. With this

as a clue. Dr. Lotsy seeks to determine the relations

of gametophyte and sporophyte in the Thallophyta,

extending to these the conception of the alternation of

generations so familiar in its applications to the

.Vrchegoniatae. He shows a remarkable familiarity

with the results of the most recent as well as of the

classical researches into the structure and reproduc-

tion of the various families, and applies his lead-

ing ideas in a very consistent and able manner. We
think that the known is still too limited to permit

of a secure foundation being laid for the universal

employment of such a criterion ; but such a theory,

applied with the author's thoroughness and width of

view, must stimulate further investigation, and thus

do excellent service in the study of botany. The

doubts that must be felt with regard to the validity

of some of the assumptions and conclusions will

themselves lead to inquiries that must advance know-

ledge still more effectively. Several very important

discussions of wide interest are introduced in relation

to certain groups that illustrate them, e.g. that on

the asexual cells and the gametes in Chlamydomonas

leads to the consideration of the part taken by the

nuclei in inheritance and artificial development of

the egi^ under the stimulus of inorganic salts in solu-

tions. \'olvox gives further occasion of discussion

on heredity, as does also Hydrodictyon, in which the

effects of sugar and other substances on the methods

of reproduction receive notice, and the relations of

the X and 2X generations are compared with what

occurs in Uredineae. Illustrations of similar kind are

introduced from among animals also. The functions

A A

J
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of the various structures in cells nrc also discussed;

c.^. the " vacuole " in Codiaceae loads to the consider-

ation of its nature, of the " tonoplasis " of de Vries,

and of the granules of which protoplasm is built up.

So under the bacteria their relations lo other organisms

as foes or as friends, and their importance in many
and different aspects, are well set forth.

But it is needless to multiply examples of the many
questions of extreme interest that find a place in the

book, such as the existence and significance of

" physiological species " among parasitic fungi, the

very complex series of forms and relations to their

hosts in Uredinea', and others too numerous to

mention.

Xor is it possible in a brief review to attempt lo

supply any adequate notice of the system of classifi-

cation employed, or of the links shown or suggested

lo exist between the groups. The algae and the

fungi are not kept apart, but are grouped together

into a system under the ideas explained above. In

conclusion, we have to express the hope that this

volume may in no long time be followed by the other

two, which are to treat of the archegoniate and seed-

forming pl.ints. The author has earned the grati-

tude of botanists by placing within their reach an

altogether stimulating book which should do much lo

win new workers to the absorbingly interesting

Thallophyta.

'IHE COMMERCIAL USE OF PEAT.
Peat, its Use and Manufacture. By P. R. Bjorling

and F. T. Gissing. Pp. xii-(-i73; illustrated.

(London : C. Griffin and Co., Ltd.) Price 6s. net.

THl.S book contains a practical account of the

different methods of preparing peat for com-
mercial purposes, and of the uses to which peat can
be applied. In Nature of April iS, 1901, the atten-

tion of our readers was directed to the peat industry

of Sweden, and its use there .as fuel for generating
steam both for stationary and locomotive engines;

also in the number of May 31, 1900, to the exhibits

at the Vienna li^xhibition of that vear of carpets,

blankets, and clothing inade from this material.

According to the authors of the book now under
notice, there are 35 million acres of peat land in

Great Britain and 6 million acres in Ireland. The
peat varies in depth from 2 feet to 40 feet. Peat
is also abundant in Canada, Denmark, Holland,
Germany, Russia, and other countries.

The chief importance of this material at the pre-

sent time is its value as fuel in districts where coal
is scarce. Its great bulk as compared with coal, and
its high percentage of water, have, however, hitherto

proved obstacles to its extended use. The valu.-ible

portion of fuel is its carbon content, and in this

respect peat is inferior to coal. An average sample
of peat contains 427 per cent, of carbon, 4 per cent,
of hydrogen, 274 per cent, of oxygen, i-6 per cent,
of nitrogen, and 24 per cent, of ash. In some speci-
mens the carbon reaches as much as 66'55 per cent,
of carbon. Wood contains 52 per cent, of carbon,
brown coal 66 per cent., Swedish coal 78 per cent.,

and English steam coal 81 per cent.
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The following results are given of the testing of

peat fuel as against coal at Horwich, in Lancashire,

under a steam boiler. Coal got up steam to 10 lb.

pressure in 2h. 25m., and to 25 lb. in three hours.

Peat fuel got up steam to 10 lb. in ih. 10m., and

to 25 lb. in I a hours. Twenty-one hundredweight of

coal maintained steam at 30 lb. pressure for 9!! hours,

whilst liij cwt. of peat fuel maintained steam at the

s.-mic pressure for .S hours.

Peat has been used on the Bavarian railways for

more than sixty years, and has been found

economical. It is claimed for peat that, being free

from sulphur, it has a much less detrimental effect

on the heating apparatus than coal or coke. .\s

regards cost, pressed peat costs ys. 41/. per ton.

Saxony coal 4^. gd., and Ruhr coal 5s. 5^. ; but if

cost of carriage be taken into consideration, the peat

is ys. ^d. against S.?. iirf. and 9X. 8d. for the coal.

Kxpcriments were made .on the Hartford and

Springfield Railway, when a locomotive engine ran

in express time 52 miles with 14,000 lb. of peat ; and

it was found that two-thirds of a ton of peat was

equal to one ton of coal for locomotive purposes.

Several other trials made with peat for locomotive

purposes are given by the authors, and there is no

doubt in countries where coal is scarce and peat

plentiful the peal bogs may be utilised with very

great advantage.

(ias has also been made from peat with very

successful results, and in Sweden it has been used

for regenerating, puddling, and open-hearth fur-

naces for the last. thirty years. It has also given

very satisfactory results for illuminating purposes in

Ireland. From a single pound weight of peat one

hour's light can be produced; in some peat there

is as much as 14,000 cubic feet of gas per ton. In

Sweden a ton of peat was found to yield 9295 cubic

feel of gas of twenty-four candle-power, a ton of

English coal tested at the same time yielding 7063

cubic feet of gas of fifteen candle-power, the by-

products being also largely in favour of the peat.

Paraflin for candle-making is also distilled from peat.

.Another use to which peat has been largely applied

is in the manufacture of paper, which dates back in

Ireland to 1835. Yarn for weaving purposes is also

made from peat. There is now being sold by Messrs.

Bord and Son, of London, underwear manufactured

from peat. It is also considered an excellent material

for bandages and surgical purposes. The other uses

In which pe.it can be .-qjplied are numerous, even

alcohol being (ibl.iined.

The greatest problem encountered in the manufac-

ture of peat fuel is the extraction of the moisture

from the peat. There are three general processes in

use—air, pressure, and heat. The former is best in

a country where a sufficient period of dry weather

can be counted on. The various methods resorted to

are described by the authors of this book, and illus-

trations of the machinerv given. The latest pro-

cess for converting peat into fuel is by electricity,

which has been tried in Ireland. The peat, after

being raised from the bog, is delivered into a rotary

hydro eliminator, in which it is subjected to a

gradually increasing pressure. The eliminator is
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continuous in action, the wet material passing in at

th<; lop and leaving- it at the bottom in a partially

drii-d condition. It is then passed on to the electrifying

machine, where an alternating electric current is

passed through it, and is then again passed on to

a kneading and moulding machine. The cost of

manufacturing fuel by this process is such that it

can be sold at a large profit. The fuel produced is

' id, dense, and comparatively smokeless. Electro

I (oa! averages 30 cubic feet to the ton, ordinary

i .iveraging 45 cubic feet.

BOOKS ON WIRELESS TELEGRAPHY.
1 Handbook of Wireless Telegraphy ; its Theory and
I'ractice. By Dr. J. Erskine-.Murray. Pp. .\vi +
;j2. (Lx)ndon : Crosby Lockwood and Son,
H,<<7-} Price 10s. 6d. net.

.\iiliotis generates sur la TeUgraphie sans Fil. By
K. de \'albreuze. Pp. vi + 169. (Paris: L'Eclairage

lAtctriiiiie, 1907.)

THERE is a stor)-, probably apocryphal, of a

learned professor who undertook to edit the

writings of a colleague At the end of the first

paragraph he started to write a footnote, with which
he proceeded until he had completed a treatise in

several volumes of far superior value to the work he
was supposed to be editing. Dr. Erskine-Murray has
adopted e.xactly the opposite system in writing his

"Handbook of Wireless Telegraphy," as the follow-

ing rough summary of its contents will show. He
apparently started out with the good intention of

writing the book himself, and in the first few pages
has succeeded in presenting from a somewhat
original point of view the similarities and differences

between the various known systems of telegraphy.

But on the ninth page appears the first sign of weak-
ness in a half-page verbatim quotation from Sir

Oliver Lodge; there is little harm in this, it is true,

or in the quotation of equal length from \'on Bezold

three pages farther on. But it represents apparently

the incubation stage of a disease which subsequently

develops alarming severitj'. At p. 17 we find it

establishing a firm hold in a five-page quotation from

Hertz. Then for a time all goes smoothly, and we
read a description of the earlier wireless telegraphy

experiments from the author's own pen with feelings

of relief. But on the sixtj'-second page there is a

serious relapse in the form of a quotation twenty-

eight and a half pages long from a paper on co-

herers published by Dr. Eccles in the Electrician. .At

the end of this quotation we are told that the results

may be summarised in a few words—the summary-

occupies sixteen lines. We would suggest that in the

next edition of the handbook Dr. Erskine-Murray

retains only the summary and gives the necessary

reference to the original paper.

.After such an experience we are not surprised at

meeting on p. too the first of three successive quota-

tions occupying, with a dozen or so lines of inter-

polated reference, more than twenty pages ; on p. 124 a

three-page quotation from a paper b\' Lieut. Tissot

;

on p. 129 five pages from a paf>er by Mr. Duddell.

Then, after a brief rest, comes a twenty-page descrip-
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tion of the Lodge-Muirhead system from an article
by .Mr. .Marillier in the Electrician, and immediately
after this twelve pages descriptive of tests on the
Fessenden system, including some very uninterest-
ing official correspondence; and so the handbook
proceeds to a finish with two more quotations
fourteen and fifteen pages long respectively, and nine
others var>ing from one and a half to six pages in

length. The only thing that causes surprise in the

latter part of the book is that, when Dr. Erskine-

Murray refers to Euclid's " well-known work on
geometry " in support of his contention that the

surfaces to be kept clean in relay contacts are " thin,

very thin," he resists the temptation to quote at

length from that authority (with kind permission of

the author).

It is hardly necessary to say that when in a book

of 31S pages, 140 are verbatim quotations from other

writers, the whole is not particularly coherent.

With all due respect to Dr. Erskine-Murray, we
submit that this handbtxjk is a striking example

of how not to write on wireless telegraphy or

anv other subject. Books on scientific or technical

subjects have a quite definite function to fulfil, distinct

from that fulfilled by publications in scientific journals

or papers. One does not look to them for new dis-

coveries, or rarely even new theories, but one expects,

in a handbook at least, to find a clear risume of

existing facts and theories welded together into a

consistent whole possessing some sort of literary as

well as scientific homogeneity. He who takes up

this handbook with such expectations is destined, we
fear, to grievous disappointment, though he may find

much of intrinsic value and interest, particularly, for

e.xample, the seventeenth chapter, on theories of trans-

mission.

.M. de Valbreuze's book is of a different stamp;

there is nothing in it very novel, either in subject-

matter or treatment, but it gives from start to finish

a clear and carefully-thought-out account of electric-

wave telegraphy. The author starts in a manner

rather characteristic of French writers by a fairly

full account of the most elementary electrical and

magnetic principles. In fact, it is not until half-way

through the book that we are introduced to wireless

telegraphy proper. Nevertheless, room is left for a

summary of the more important researches and de-

scriptions of the leading systems. Though in no

sense an advanced treatise, the book is likely to prove

of interest to the expert as well as to the beginner;

at least, it can be read through without tedium, and

can be recommended to all who, possessing little or

even no electrical knowledge, are anxious to become

acquainted with the leading principles and practice

of wireless telegraphy.

We have already, on more than one occasion, com-

mented in Nature on the number of books which

have been written on wireless telegraphy. Each year

sees fresh ones added to the list, and still an in-

satiable public, its imagination fired by the mys-

terious mechanism of this newest art. Is, Oliver Twist

like, asking for more. The two volumes before us

show how, in different manners, this craving may
be allaved. Maurice Solomo.n.
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OVR BOOK SHELF.
Machine Design. By Prof. Charles H. Benjamin.

Pp. vii + 202. (London : Archibald Constable and
Co., Ltd., 1907.) Price 8s. net.

Few men are more qualified to speak with
authority upon the experimental side of machine
dfsifjn than the author of this little book. Indeed,
we are inclined to the opinion that it mij^ht well have
bfcn entitled "Experimental Machine Desiffn," since

it deals almost exclusively with Prof. Benjamin's
classical experiments upon the behaviour of certain
machine parts when tested to destruction. Our
general opinion of the book can be summed up in a
ver\- few words—"excellent as a sample." We
trust, however, that it is but a sample of what the
author intends to give to the engineering world in
the near future.

Regarded, however, as a general treatise on
machine design, we are bound to confess that it is

somewhat disaupointing, since such a very small
portion of the book is devoted to the correct propor-
tioning of even the commonest constituent parts of
machinery. The faults of the book are faults of
omission rather than of commission ; to a large
extent the matter given is original and cannot fail to
be of great value to designers of machinerv. The
analytical treatment of some of the problems dealt
with is both new and ingenious.
We have noticed a few slips, but thev are mostlv

unimoorlant. On p. 6 the modulus of elasticity for
crucible or tool steel is given as 40.000,000 lb', per
sauare inch. We have tested a great many specimens
of such steel, but have never obtained a value of
more than ^2,000,000 lb. On pp. 11 and 74 the torsion
modulus of a square shaft is given as rfV4'24. but
.iccordine to .St. Venant. Lord Kelvin and others,
this should be d'l^Si. The value given for the ellip-
tical section is also in error; it should be fea^/51.
The experimental investigations of Prof. Benjamin

on the bursting strength of cast-iron cvlinders, the
strength of flat plates, gearing, flv-wheels, and
pulleys are of the greatest interest. If onlv
designers of machinery would take to heart some of
the lessons tausrht bv these exoeriments. we should
less frequently hear of the disastrous failures of flv-
wheels. &c. We trust that he will continue his
researches in many directions and incorporate them
in a future edition.

On the whole, the illustrations are good. They
are clear without giving too much detail, which is so
often a fault in many books of this r\pe ; but in
some instances the diagrams are crude, and are, in-
deed, incorrect. For example, the stuffmg-box shown
m Fig. 36 is not such as one would expect to find in
a treatise on machine design.

.Some of the friction experiments quoted were
carried out in a very crude fashion, and the results
nre liable to be very misleading. For an example of
this see p. 107. Except for the minor faults that we
have pointed out, we can heartilv recommend the
book to students and draughtsmen generallv.

Flowers and Trees of Palestine. Bv Miss .\. .\.

Temple. Pp. xii+172. (London: 'Elliot Stock,
r907.) Price 6s. net.

Arising out of a tour in Palestine, Miss Temple has
compiled for the benefit of other travellers a list of
the principal plants of the countrx". The list, which is
arranged alphabetically, furnishes the popular and
scientific names, also the localities; certain features
of some of the genera and species are added, but they
are of little determinative value. Preceding the list
are four chapters containing an account of the char-
acteristic flowers, thorny, "

tropical, and subalpine
plants, and of the trees. A number of good illus-
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trations are pro\ided which are taken from the
author's photographs.

.Miss Temple discusses the interpretation of the
Biblical names, following as her guides in this matter

1

Canon Tristram and Dr. Post. The interpretations
are obscure, although there is unanimity in most i

cases. The identification of " the lilies " has given
rise to controversy. The author favours the view
that the flower signified especially as the " lilies of

the field," is.'liicmodc coronaria ; Dr. Post for another
reference inclines to the gladiolus ; these flowers are
more probably signified than Lilium chalcedonicum
and Lilium candiduni, which are found, although
rarely. It seems unnecessary to introduce .\canthus
for any reference to "nettles," and Jew's mallow
is generally understood to be Corchoriis oliloritts

or capsularis, not Corchoriis trilociilaris. Other-
wise, except for one or two obvious mistakes, the
identifications are acceptable. .Although the inform-
ation in the descriptive chapters is slight and l?cks
continuity, the render can, with the help of the illus-

trations and the list of plants, obtain a fair idea of
the brilliant nature of the flora, and the traveller should
be able to identify the more conspicuous plants.

Familiar Indian Birds. By Gordon Dalgliesh. Pp.
viii+71 ; illustrated. (London : West, Newman and
Co., 1907.) Price 2S. 6d. net.

That many persons in India, especially new arrivals,
feel the want of an easy means of identifving the
commoner birds of the country is indisputable, and
this want the author of the booklet before us has
endeavoured to supplv—largely in the form of reprints
from notes in scientific and other journals. In the
main, the notices are interesting and to the point; but
there appears a lack of judgment in regard to the
species selected for mention. The omission of the
adjutant stork is a glaring instance of this; while in

the section on herons it is obvious that the egret or
" paddy-bird " should have figured as the main head-
ing, in place of the ordinarv British heron. Then,
again, it is a mistake to have selected such birds as
the heron, moorhen, and barn-owl as the subjects for

pictorial illustralir>n. when so few characteristic Indian
species are depicted. Neither can much be said in

pra'ise of the illustrations them-elves, that of the
myna being specially poor. Bv the time the book
reaches a second edition, it may also be hoped that

the author will have learnt to write sentences of a
more grammatical type than the one standing second
in the account of the jungle-babbler, or the third and
fourth (taken together) on the seventh page. R. L.

Progresstis Rei Botanicae. Vol. i., part iii. Die Fort-
schritte der Immunitats- und .Spezifizitiitslehre seit

1S70. By R. P. van Calcar. Pp. 1 10 (-,t,t, to 642).

(Jena : Gustav Fischer, 1007.)

The third and final part of the first volume of this

publication, issued under the auspices of the Inter-

national .Association of Botanists, is assigned to a
survey of the study of immunity, compiled bv Dr.
R. P. van Calcar. Due credit is given to botanists
for the early conceptions of the theor)-, and the gradual
evolution of the subject by pathologists is traced up.
The author presents an explicit and critical account
of the experiments and views elaborated bv
MetschnitofT, Ehrlich, and Pfeiffer; he describes the
phenomena of agglutination, and discusses the argu-
ments in connection with toxins and antitoxins, the
taxonomy of the tubercle bacillus and the role of
ferments. .Although the field has been explored chiefly
from a medical point of view, a knowledge of the
general theories regarding the action and nature of
bacteria is also required by plant pathologists, and the
summary is eminently suitable to a botanical public-
ation.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for opinions

expressed by his correspondents. Neither can he undertake
to return, or to correspond with the writers of, rejected

manuscripts intendel for this or any other part of Nature.
So notice is taken of anonymous communications.]

Science and Government.

No one will contest the principle that it is in every way
desirable that the State should support liberally such kinds

of scientific work as are beyond the means of private

institutions or individuals, it is, for e.xample, a scandal

that the relatively small sum is not forthcoming which
would bring our Ordnance Survey into touch with modern
geodesy ; but the importance of such matters will not be

appreciated until the literary atmosphere in which our
statcmen and officials are reared is penetrated by a scien-

tific way of thinking. Nor is there at present any widely

spread educated opinion which might react on the Govern-
ment. A member of the House of Commons stated in his

place that the sooner coal is exhausted the better, as

electricity will do its work. One of our important journals

thinks it plausible that the Jamaica earthquake should

have been predicted in Europe by the " weather plant,"

and that telegony may have some bearing on marriage
with a deceased wife's sister.

But 1 am by no means convinced that the argumentum
ad hominem contained in your issue for September 12 is

very helpful. Taking the revenues of the United States

and of the United Kingdom as approximately equal, the

disparity between an expenditure of (say) 2J and \ millions

on "science" is at first sight overwhelming » but a little

analysis of the figures w-ill, I think, put a somewhat
different construction upon them.

Of the total, the Department of Agriculture and that of

Commerce and Labour take 2,107,670!., or say two

millions. It is assumed that the whole of this goes to

scientific work. It would be less inaccurate to describe

it as applied to technical purposes ; but even that would

not quite correctly state the position.

The United States Department of Agriculture publishes

an annual report in a bulky volume. Its contents deal

largely with purely administrative matters ; the rest is

mostly educational, even popular, and can scarcely be re-

garded as adding much to agricultural science. Nor is

it intended to do so. The object of the department is

rather to disseminate and apply existing knowledge than

to add to it by advanced research. The explanation is

obvious ; agriculture is the fundamental industry of a

country which Is still largely in the condition of an un-

developed estate, and cultivation is carried on by a popula-

tion which is to a considerable extent only imperfectly

instructed in the art. -Agriculture in the United States is

far from having reached its intensive stage ; this may be

illustrated by the fact that while the mean production of

wheat in the United Kingdom is thirty bushels to the

acre, in the United States it is only thirteen.

The expenditure of the United States Government on

Agriculture is rather a political necessity than the out-

come of sympathy for science. All other industries are

protected by a tariff; but protection is useless for agri-

culture which has to export Its surplus produce, and it

is probable that by restricting the imports by which the

exported produce Is paid for, protection diminishes the

exchange value of what the farmer produces. The United

States Government is therefore compelled practically to

subsidise the farmer In various indirect ways—by the free

distribution of seed, for example—as It cannot directly

protect him. The writer in Nature has omitted to set

out In comparison what Is done for agriculture In the

United Kingdom. The Board of Agriculture and Fisheries

has a vote of 130,355!., and the Irish Department of

Agriculture and Technical Instruction one of 190,146!.,

or 320,481!. in all. Now the area of the United Kingdom
is one-thlrtleth that of the United States ; but our State

expenditure is per square mile 4J times as great. It

should be noted that this includes Kew and the Ordnance

Survey.
But this is not the only omission on the per contra side

of the account which appears to me likely to be extremely

misleading to foreign readers of Nature. I shall not
attempt to make iable II. complete, as I have not the

means at hand. But there is no mention of the Royal
College of Science (including the School of Mines) in

London or of the similar institutions in Dublin ; one of

the science museums, the Government Laboratory, the

Standards Department, the Patent Oflice Library, the
Oxford I-orest School, the Botanic Gardens at Edinburgh
and Dublin, and the research work of the Local Govern-
ment Board. Nor should the ethnographic department at

the British .Museum (Bloomsbury) be overlooked.
Ihe first three heads in Table I. represent what the

United States Government does for pure, i.e. for non-
technical, science. They amount to 382,690!., after deduct-
ing the casual and temporary item of 250,000!. for building

;

but a further deduction of 107,000!. must be made for

surveying public lands and forest reserves, as these are
merely administrative services. This brings the expendi-
ture on pure science down to 175,090!., an amount which
does not strike me as anything to be particularly proud of.

The fact is that the attitude to science of .American
statesmen is not very different from that of our own ; indeed,

on the whole, I doubt if it be not even less sympathetic.
The Smithsonian Institution has become an independent
trust something like our British Museum, and the fact

may be recalled that it owes Its foundation to the munifi-
cence of an Englishman. It is by no means liberally sub-

sidised by the Government. Nor has the United States

any national botanic establishment on the scale of Kew.
\\'hat one would like to find imitated in this country

Is the noble idealism which impels those who are possessed

of great wealth in the United .States to place it at the

disposal of the community for the advancement of learn-

ing. Our own Royal Society might be entrusted with
funds which it would know how to apply to purely scien-

tific purposes. This would be more useful than giving of

medals and scholarships to distribute. Our ancient uni-

versities, Oxford and Cambridge, are in urgent need of

endowments, which would enable them to strike out their

own line unhampered by the purely educational aims of

the colleges ; but State aid dries up the streams of private

liberality, and brings with it the cramping atmosphere of

official supervision. W. T. Thiselton-Dver.
WItcombe, September 17.

Sir W. T. Thiselton-Dver agrees, at all events, that

the attitude of British statesmen towards science leaves

much to be desired. Statistics can, of course, be treated

in many different ways, but, despite the criticisms in the

above letter, the general conclusion of the article referred

to remains substantially cotrect. The data are avowedly
incomplete ; only those who have attempted to collate the

material scattered throughout Government publications

appreciate wholly the difficulty of the task.

.Although Sir W. T. Thiselton-Dyer maintains that but

a small part of the grant to the U.S. Department of

Agriculture is devoted to scientific research, the facts of

the case seem to support the conclusions of the article.

For the fiscal year ending June 30, 1905, the expenditure

on Investigation work alone, exclusive of the salaries of

permanent officials, was at least 201,000!. The annual

report for 1905-6 of our Board of Agriculture and Fisheries

on the distribution of grants for agricultural education and
research shows that the grant for agricultural research

amounted to 3551. I Since " agriculture in the United

.States Is far from having reached its intensive stage,"

there Is surely less need for grants in aid of agricultural

research there than in this country.

Grants to colleges and universities were omitted inten-

tionally—and special attention was directed to the omission

—since this subject has been dealt with so often in

Nature ; consequently, the administration by the Board of

.Agriculture of the Treasury grant for the purposes of

agricultural education, much of the work of the Irish

Department of Agriculture and Technical Instruction, the

activities of the Royal Colleges of Science In London and

Dublin, and the university colleges, fell outside the scope

of the article. Had the subject of grants for higher educa-

tional purposes been under consideration, an equally gre.it

disparity between the amount provided from public funds

In the United States and in this country would have been
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exposed. The latest report of the U.S. Commissioner of

Education deals with the y.ear ending June 30, 1905. The

total income for that ye'ar of American institutions of

university rank, excluding benefactions, amounted to

8,355,000/., an increase of 289,200/. over the preceding

year, and of this amount 23-6 per cent, was from State

appropriations and 69 per cent, from Federal appropri-

ations. That is, more than 2,506,500/. was provided from

American public funds for higher education durinj; the

year with which the report deals. A very generous

estimate of the amount provided here from public funds

for higher education o( every kind, including the Royal

Colleges of Science of Londoti and Dublin, the universities

and the university colleges, would be to place it at a

quarter of a million pounds sterling, so that the British

case is in no way improved by importing the question of

the amounts provided for higher education.

Sir W. T. Thiselton-Dyer is doubtful only about the

greater belief of American statesmen in the need for the

introduction of scientific methods in the solution of

problems of government, but of the need of scientific ways
of thinking on the part of our legislators he is quite con-

vinced, and that is reallv the important matter.

A. T. S.

The Interpretation of Mendelian Phenomena.

Apropos of the discussion on the interpretation of

Mendelian phenomena, may I seek enlightenment on one

or two points from your readers? Mendelian phenomena
are possible onlv when reproduction is bi-parental. They
cannot occur, of course, when it is parthenogenetic. I

believe I am right in thinking that Mendelian workers

suppose or hope that they have found a master key to

the problems of heredity. Now, I am able to understand

that the study of alternative inheritance may ultimately

shed a light on the function of sex, but I find it ditificult

to conceive how it can shed a light on any other bio-

logical problem of importance ; for example, the problems

of the alleged transmission of acquirements, of the causa-

tion of variations, of the retrogression of characters which

have lost selection value, and of the mode of development

(whether or not by the recapitulation of the phylogeny).

All these problems are of at least equal importance to

the problem of sex. I have sought information from my
Mendelian acquaintances, but I am always told that we
must await the accumulation of data—a somewhat
Micawber-like attitude, as it seems to me. I hope I make
myself clear. The information I seek would be contained

in the answer to the following question :—If Mendelism
has a bearing on any biological problem save that of sex,

what is that problem? If, as I anticipate, no one is able

to name another problem, I venture to suggest that

Mendelians are engaged in nothing more than the investi-

gation of sex.

Mendelian phenomena have been observed principally in

crossed artificial varieties of animals and plants. Crossed

natural varieties usually blend their characteristics. This

is conspicuously the case with man, the animal who, so

far as is kno\Vn, has crossed more often than any other,

and whose hybrids may be observed up to the tenth or

twelfth generation in South America and elsewhere. It

has been said that " human skin-colour is the only

character that is known to blend perfectly"; but this

statement is certainly incorrect. With the exception of

eye-colour, and possibly one or two other traits, such as

the Mongolian eyelid, human hybrids appear to blend every

char.-icter as perfectly as skin-colour. The transmission

of no character is Mendelian. Thus mulattos have the

black eye of the negro, and when they breed inter se con-

tinue to reproduce it indefinitely. There is no segrega-
tion. May I mention one other fact which is of con-

siderable interest, but which seems to have escaped the

attention of Mendelian workers? Crossed artificial varie-

ties usually reveal latent characters in abundance. I am
aware that the correctness of the term latency has been
disputed, but it will serve to indicate what I mean. So
far as I have been able to ascertain, no single instance

of a latent character resulting from the crossing of

natural varieties has been recorded. Certainly crossed

human varieties reveal no surh traits. A very signifi-
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Four have proper motions greater than i"o :

Procyon ...

Sirius

Arcturus
a Centauri

125 .
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graphic Diirilmiustorung.' " This revision was chiefly an

examination of all cases in which stars found in other

catalogues are missing from the C.P.D. Sometimes they

were hidden by photographic defects ; sometimes they were

variable or had large proper motion ; in a great many
cases they were red, and photographically faint. Hence

attention was concentrated upon a particular class of

stars, near the limit of the C.P.D., which had escaped

registration owing to some abnormality, generally red-

ness. This specially selected material has been further

specialised, for at the top of the list we read :

—

Very few
stars of a lighter shade than deep yellom have been re-

corded because of their frequency. And this is the

material from which Prof. Pearson and Miss Gibson

extract their conclusions about the stars in general.

1 think that an astronomer may be allowed to express

his dissent from these applications of modern statistical

methods.
I should like, in conclusion, to refer briefly to the

theoretical point :—Should not the correlation ratio be used

in preference to the coefficient of correlation? The former

expresses the degree of approximation to a smooth curve,

the latter the approximation to a straight line. It will

rarely happen that the curve of regression for two abso-

lutely correlated astronomical quantities is a straight line,

and the range of the quantities is generally so large that

we are concerned with much more than an elementary

portion of the curve. It appears to me, therefore, that it

would be better in all treatment of astronomical statistics

to use the correlation ratio. Artmur R. Hinks.
Cambridge Observatory, September 23.

The Relation of Man to the Animal World.

In the short notice given of my " booklet " in Nature
of September 12 on the " Relation of Man to Animals,"

the writer seems guite to have misunderstood the object

of my writing it. I am aware that an author has no

right to discuss a fair criticism with a reviewer, but in

the present case, when the latter says that he is at a

loss to discover the object and aim of my pamphlet, I

trust you will allow me to give its true explanation to your

readers.

I may state in a few words that if we read the report

of the Vivisection Committee which has been lately

sitting, we shall .see that there are witnesses who confess

their ignorance of the many kinds of cruelty being in-

flicted on animals in their very midst. This ignorance has

always been considered a very important point with the

advocates of experimentation as showing that the anti-

vivisectionists shut their eyes to everything connected with

the use of animals except that which is for the attain-

ment of knowledge. This knowledge some of their

leading advocates declare is no value.

When I was chosen by my college to give an address

on the subject before the Church Congress, I made the

present position of the animal world my basis of argu-

ment for experimentation. This feature of the question

is considered most important at the present time, and
therefore I have very willingly re-published and expanded
it in my pamphlet. This is my sole object of writing

it. It would be quite out of place to give my own opinion

as to our treatment of animals generally; in fact, it would
be of no value considering the difference of opinion on the

subject, and especiallv at the present time, when
vegetarianism seems largely increasing.

Hampstead, September 27. Saml'el Wilks.

Meteoric Shower, from near $ Aurigse.

On September 27 at oh. 54m. I saw a very swift meteor
of about 1^ niag. shooting through Cygnus, ;tnd leaving a
streak of about 10° near a and 7 Cygni. The sky was
clouding over at the time, and a portion of the luminous
cour.se of the meteor must have been hidden, but the
observed path was from .306:1° -I- 45° to 2()0° 4-325°.
The lino of flight traced far backwards carries us to

the point RR°4-43°, and this, I believe, formed the radiant
position of the object. There are showers from near
j8 Aurig.x in .August, September, and October, and later
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months also supply indications of activity in the same
centre. This particular system of Aurigids appears to be

unusually rich from about September 21 to 27. On 1879
September 21 I recorded eight meteors from a radiant at

87° 4- 43°, and on 1S78 September 25 the radiant near

3 .\urigae was re-determined from five meteors. The
members of this stream are exceedingly swift, and they

usually leave streaks, their appearance being very similar

to that of the Leonids. W. F. Denning.
Bishopston, Bristol, September 28.

A New Stratigraphical Fact in the Thames Basin.

It will interest geologists to learn of the occurrence in

this neighbourhood, below the Tertiary plateau gravels,

of a bed (not a boulder) of marly, lignitiferous, glauconiti-

ferous limestone, full of fossils, about the Upper Eocenfe

or Oligocene age, of which there can scarcely be a doubt.
Fuller particulars are reserved for a later communication
cither to Nature or the Geoloflical Magazine, when the

fossils have been exactly identified and the Investigation

completed.
This is, I believe, the first definite record in the Thames

basin of pre-Miocene strata younger than the Upper Bag-
shot Sands. A. Irving.

Bishop's Stortford, September 25.

Bees' Stings and Rheumatism.

It appears to be a familiar and widespread belief in

many countries that the stings of bees act both protectively

and as a cure for " rheumatism." I have recently been
able to collect some definite evidence in support of the

belief in question.

This is of interest and importance, not only on general
grounds, but also on account of the connection which I

believe to exist between rheumatic fever and an abnormal
production of formic acid (the acid of bee poison) in the

human body (British Medical Journal, September 19, 1903,
and May 25, 1907).

May I, therefore, be permitted to request any of your
re;iders who possess information on the subject, and are
willing to assist the present inquiry, to favour me with
answers to the following questions?

—

(i) Are you acquainted with the belief that bees' stings

cure and prevent rheumatism?
(2) Do you know of any case in which rheumatism is

believed to have been cured by this means?
(3) Do you know of any person who suffers from

rheumatism although frequently exposed to the stings of

bees? E. W. Aini.ey Walker.
University College, Oxford, September 27.

The Country Child in Education.

In your interesting resume of the educational meetings
at the British Association in Nature of September 12

(P' 505) Of® could not help being struck by the absence
of any allusion, near or distant, to the country child.

I suppose it is correct to say that, physically, country
children are, or will be, the backbone of the nation. If

half as much were done educationally for them as is

lavished on the town—and particularly the London—child,

they would speedily become the nation's brain.

Manual training in all its branches, cookery lessons,

swimming baths—what effect would these not have on our
slow but sturdy village youngsters? With them nature-
study is coming along—but even gardening lessons on
scientific principles are all too rare.

Our school buildings and furniture in country districts

slowly improve, but our playgrounds are still mostly loose

beach, utterly useless for physical exercises or organised
games.

It is time for enlightened educationists to urge the needs
and claims of the country child. H. J. Glover.

Council School, Westham, Sussex, September 18.

[We hope this matter will not be lost sight of in arrang-
ing the agenda for next year's meeting of the Educational
Science Section of the British .Association.

—

Ed. Nature]
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THE CENTENARY OF THE GEOLOGICAL
SOCIETY OF LONDON.

UNDER the presidency of Sir Archibald Geikie,

K.C.B., the celebration of the centenary of the

Geological Society of London has been carried out

with conspicuous success. While the proceedings

throughout were characterised by an air of dignified

gravity, a feeling of quiet enthusiasm pervaded the

meetings. On no previous occasion have so many
illustrious geologists been gathered together from all

quarters of the globe, and a noteworthy feature in the

assemblv was the presence of many women who have
achieved distinction in the pursuit of geology.

.Mthough the actual date of the foundation of the

society was November 1,3, 1S07, it was necessary to

hold the centenary meetings a little in advance of the

actual birthday, in order to suit the convenience of the

foreign members and correspondents, as well as the

visitors from abroad and from all parts of the British

Isles, who have university duties that commence in

October.
The apartments of the Geological .Society at Bur-

lington House had undergone a great transformation.
Easy-chairs and lounges, curtains and floral decor-

ations served to make attractive the otherwise sombre-
looking chambers. The council room, with its historic

geological portraits, was set apart for the ladies. The
museum, usually so desolate, was the principal recep-

tion-room, and it became a busy and animated scene
where conversation and writing were seasoned with
the fragrant odour of tobacco. Exhibits of certificates

of membership of some of the great geological masters,
early MSS. and published maps, and other documents
of interest were displayed in cases or suspended from
the walls. For all these arrangements so happily car-

ried out, the society was indebted to the indefatigable
labours of Prof. Watts and Prof. Garwood, the secre-

taries, to Mr. Belinfante, assistant secretary, and the
other permanent officials, and to Mr. F. W. Rudler.

Thursday, September 26, was fixed for the main
centenary proceedings, and the fine meeting-room of
the Institution of Civil Engineers was courteously
placed at the service of the society for the reception
and the president's address. At n a.m. the delegates
were received in the alphabetical order of their coun-
tries, and it was arranged that one representative only
of each country should speak. Space will neither
permit of the insertion of a full list of the delegates
who came, nor of any record of the eloquent and warm-
hearted remarks with which they accompanied their

presentations of the addresses of congratulation to

the president. It was to be regretted that no time or
opportunity could be given for the display of these
elaborate and beautiful documents, but no doubt a
special exhibition of them will be made at some future
meeting of the society.

Austria-Hungary was represented by Dr. Tietze,
director of the Imperial Geological Survey; the Argen-
tine Confederation by Prof. Aguirre, of the L'niversity
of Buenos Aires; Belgium by M. Mourlon, director of
the Geological Survey ; Denmark by Dr. Steenstrup

;

Egypt by Capt. Lyons, director cif the Geological
Survey; France by Prof. Gosselet, Prof. Barrois, and
Prof, de Lapparent; Germany by Prof. Zirkel, Prof.
Credner, and Prof. Rothpletz ;' Greece by Prof.
Skouphos; Holland by Prof. Wichmann and Dr.
Molengraaf ; Italy by Prof. Hughes (who spoke in the
absence of Prof, de I.orenzo) ; Japan by Prof. Omori

;

Mexico by Dr. .Aguilera, director of the Geological
Surve\'; Norway by Prof. Brogger, and Dr. Reusch,
director of the Geological Survey; Portugal by Prof,
de Lima

; Russia by Dr. Tchern'yshew, director of the
Geological Survey, Prof. Pavlo'w, Prof. Loewinson-
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Lessing, and Dr. Sederholm, director of the Geological

Survey of Finland; Sweden by Prof. Nathorst and
Dr. Gunnar Andersson, director of the Geological

Survey ; Switzerland by Prof. Heim and Prof. Baltzer

;

Inited States by Dr. Hague, Prof. Iddings, and Prof.

Morris Davis; Canada by Prof. .Vdams ; India by Mr.
La Touche ; South Africa by Mr. Rogers and Dr.

Hatch; Australia by Prof. Hill and Mr. Johnston;
New Zealand by Mr. Denham.
Numerous delegates represented the universities, the

scientific societies, institutions, and field-clubs of

Great Britain and Ireland, and on their behalf Prof.

Sollas and Prof. Hughes made brief remarks, the

latter speaking in Latin the address of congratulation

from the University of Cambridge. Mr. A. B. Kempe
represented the Royal Society, and Lord Avebury the

Society of Antiquaries.
An interesting incident was the award to Sir A.

Geikie of the gold medal of the Institution of Mining
and Metallurgy, which was handed to him by Mr.
C. J. Alford, in recognition of the services rendered
by the Geological Society to the mining industry.

In the afternoon the president delivered his address

on " The State of Geology at the Time of the Found-
ation of the Geological Society." He dwelt especially

on the important aid towards the foundation of the

science of geology given by Guettard and Desmarest
in France, by Werner in Germany, by Hutton and
Jameson in Scotland, and by William Smith in Eng-
land. The results of their labours gradually attracted

more and more attention, as did also the controversies

that arose between the followers of Werner and
Hutton, the one school (the Neptunists) attributing

too much to the influence of water, the other (the

Plutonists) attributing too much to the agency of heat.

Thus it came about that a number of earnest studen*^s

well versed in mineralogy determined to meet together
and gather facts in illustration of the new science of

geology. In due course they established the Geological
Society of London, to the origin and history of which
reference has already been made in the pages of

N.\TURE (September 26, p. 537). G. B. Greenough,
one of the founders, was the first president, and his

geological hammer with a whalebone handle was ex-

hibited by a relative, Mrs. Bowen-Colthurst, of Drip-
sey Castle, co. Cork. To this interesting relic Sir

Archibald Geikie directed brief attention.

In the course of his address he pointed with pride to

the publications of the society, and concluded by ex-

pressing the opinion that they might with confidence
look forward to a career in the future not less success-

ful and useful than that which they were now met to

celebrate.

A hearty vote of thanks to the president, proposed by
Prof, de Lapparent, was seconded by Prof. Rothpletz.

In the evening a brilliant assembly gathered in the

Whitehall Rooms of the Hotel Metropole for the
official banquet. The company numbered 291. The
president was supported by two veteran geo-
logists, on his right Prof. Gosselet, and on his left

Prof. Zirkel. It is noteworthy that not a single peer,

baronet, or bishop was present among the fellows of

the society or its guests. A brief grace was said by
Prof. Bonney, hon. canon of Manchester, and the
company then proceeded to the consideration of the
menu. The card was illustrated by portraits of
Greenough, the first president, and of Sir Archibald
Geikie, but, curiously enough, the date of the meeting
was printed 1908 instead of 1907. The toasts were
taken without interruption at the conclusion of the
dinner. Those of the King and of the heads of
foreign States were proposed by the president. Then
followed the Geological Society of London, proposed
by Prof, de Lapparent, with response bv the president;
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the Universities and other Educational Institu-

tions by Prof. Bonncy, and reply by Prof.

Credner ; tlie Acadcniiis and Learned Societies

by Pi-of. Miers, and reply by Prof, liarrois; the

Geological Surveys by Prof. Lapworth, and reply by

Prof. Heim; Engineeiiny and Mining Institutions

by Prof. Hughes, and reply by Prof. Beck; the

Delegates and other Guests by Dr. Marr, and reply

by Prof. Stevenson ; and the Ladies by Prof. Watts,
and reply by Prof. Walther.
On Friday, September 27, visits were paid to the

British Museum at Bloomsbury and to the Natural
History Museum at South Kensington, to the Geo-
logical .Survey and Museum of Practical Geology at

Jermyn .Street, and to the Victoria and .Albert Museum
at South Kensington. Demonstrations on objects of

interest were given by the oflicers at these institutions,

;ind especial interest was manifested in the new model
of As.synt in the norlh-wesl Highlands (recently added
to the Museum of Practical (ieology), which was ex-

plained by Dr. B. N. Peach. A number of the foreign
and colonial visitors were also invited to St. Paul's
Cathedral, and were conducted through the edifice by
Canon .Scott Holland and Dr. Grabham (delegate ap-
pointed by the Royal College of Physicians). The
party was afterwards entertained at tea by Dr. Grab-
ham in the Chapter House.

In the evening the foreign and colonial delegates
were entertained at dinner at the Criterion Restaurant
by the Geological Society Club. This club was founded
in 1S24 by Buckland, Fitlon, Greenough, Lyell, War-
burton, and others, with the object of affording to a
limited number of the leading members of the society
an opportunity of dining together on the evenings of
the society's meetings. The proceedings on the pre-
sent occasion lacked some of the exuberance and
animation that we read of in early records of the club,
when Buckland and Sedgwick and other geological
giants of old made merry. On the present occasion,
however, the proceedings had to be curtailed.

The party, as in the case of the official dinner, was
photographed, and a congratulatory telegram was sent
to the distinguished veteran and past president. Dr.
H. Clifton Sorby, now in his eighty-second year, and
still engaged in scientific research. It may be men-
tioned that other veteran fellows of the society. Prof.
T. Rupert Jones, now eighty-eight, and tlie Rev.
Osmond Fisher, in his ninetieth year, bear testimony
to the healthy character of geological labour. Nor
should we forget the father of the society, the Rev.
W. H. Egerton, a brother of the late Sir Philip Eger-
ton, who was elected a fellow in 1S32, and at the age
of ninety-six is still rector of Whitchurch, in Shrop-
shire. A letter received from him during the present
year, in which he mentioned that he had been a pupil
of Buckland, was exhibited in the .society's museum.

After the club dinner the party proceeded to the
conversazione, which was held at the Natural History
Museum. There a numerous company was received by
the president in the Central Hall, and the proceedings
were enlivened by a good programme of music, per-
formed by the string band of the Royal Engineers.
During the week prior to the centenary reception

a number of excursions were made with the view of
exhibiting to the foreign members, correspondents
and others who came from abroad, the main features
of British geology. The longer excursions were ar-
ranged to occupy a week.
The Palaeozoic formations were seen in the English

Lake District, famed for the early researches of Sedg-
wick

;
in South Wales, where Murchison established

some of his Silurian divisions; and at Bristol,
Weston-super-Mare, and Cheddar, amid geologic
-scenes described by Buckland and Conybeare. The
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Jurassic and Cretaceous rocks were viewed along the

Dorset coast at Lyme Regis, Bridport, and Wey-
mouth, a region full of associations with the work of

De la Beche and Buckl.ind ; and in the Isle of Purbeck
,it Lulworth and Swanage, where Thomas Webster in

early days so admirably depicted the geological struc-

ture. The excursion to the Isle of Wight was aban-
doned, while that proposed for the Edinburgh district

was replaced by one to the north-west Highlands, to

.Assynt, Inchnadamph, and Loch Glen Coul for the
purpose of studying the displaced rock-masses brought
forward by the Glen Coul and Moine thrusts. This
last excursion was the more appropriate considering
that the long-looked-for Geological Survey memoir on
the North-west Highlands, embodying the researches
of Dr. Home, Dr. Peach, Dr. Teall, Mr. Clough, and
other colleagues, h.is just been published Under the

editorship of Sir .Archibald Geikie.
•Some shorter excursions for two days were made to

May Hill, Westbury-on-.Severn and the Forest of Dean,
to Derbyshire, .'uid to the Crag District of Suffolk.

On Saturday, .September 28, there was a series of

day e.xcursions, all well attended, to the Northampton
iron-ore district, to .\ylesbury, to Dover, to Box Hill,

Leatherhead and Dorking, to Reading, to Erith and
Crayford, and to Sudbury. Thus opportunity was
given of seeing many important and interesting geo-
logical sections.

On Monday, .September 30, and following days,

the foreign and colonial visitors were entertained at

the Universities of Oxford and Cambridge. At
Oxford the degree of D.Sc. honoris causa was con-
ferred upon Prof. Charles Barrois, of Lille, Prof.

Albert Heim, of Zurich, Prof. .Alfred Lacroix, of

Paris, Dr. .Albrecht Penck, of Berlin, Dr. Hans
Reusch, of Christiania, and Prof. (Geheimrath)
Ferdinand Zirkel, of Leipzig. At Cambridge the
degree of Sc.D. honoris causa was conferred jpon
Prof. Waldemar Christofer Brogger, of Christiania,

Prof. (Geheimrath) Hermann Credner, of Leipzig,
Prof. Louis Dollo, of Brussels, Prof. Albert de Lap-
parent, of Paris, and Prof. .Alfred Gabriel Nathorst, of

Stockholm. Prof. (Geheimrath) Heinrich Rosenbusch
was unfortunately prevented from attending.
AH the recipients of the degrees are foreign members

of the Geological .Society. Thus was honour done to

the society and to many of its distinguished repre-
sentatives abroad. H. B. W.

THE FOURTEENTH INTERNATIONAL CON-
GRESS OF HYGIENE AND DEMOGRAPHY.
THE fourteenth International Congress of Hygiene

and Demography, which meets every four years,

was held this ye.ir in Berlin from September 23 to

September 29, under the presidency of Prince Hein-
rich zu Schon.iich-Carolath, the vice-presidents being
Profs. Rubner and von Mayr. It was organised in

nine sections, comprising every branch of hygiene and
demography—bacteriology, parasitology and preven-
tive medicine ;

general, industrial and school hygiene
;

port-sanitary and military and naval hygiene ; dietetics,

life-saving and statistics. Some 4000 members of all

nationalities attended the sittings, and were received
everywhere with the utmost courtesy and kindness.
The meetings were held in the Reichstag buildings,
which are central and admirably adapted for the pur-
pose. The question naturally suggests itself, would
the British Government pursue the enlightened policy
of placing the Houses of Parliament or similar build-
ings at the disposal of such a congress meeting in

England?
The weather throughout was delightful, and many

social functions, including excursions, receptions
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by Prince Heinrich and the British Ambassador, a

banquet, a gala performance at the Opera, concerts,

&c., served to make the time pass |)leasaiilly. In

addition, visits were organised to all the principal

scientific institutions, and were much appreciated.

These included the laboratories of the Imperial Board
of Health and of the University, the hospitals, san-

atoria, schools, &c. It is impossible to do more than

glance at a few of the more important communi-
cations ; the full papers will be published hereafter in

a volume of Transactions.
There was an important debate on tuberculosis, and

some difference of opinion e.\isted as to the most usual

mode of infection in man. Prof. Arloing, of Lyons,
discussed the question of the existence of different

types of the tubercle bacillus. He said that he had
become convinced that the bacillus of this disease is

but one, and that the species or types described by
several observers are but temporary races or varieties,

the apparent fixity of which does not survive the con-
ditions of their surroundings. He considered that :

—

(1) The types arc rarely defined in a perfect manner;
(2) they are blended together in an almost indefinite series

of individuals which in growth, shape, and virulence

.admit of a gradual passage from one to the other

;

(3) variability is sufficient to explain the usual character-

istics of tuberculosis in Mammalia and in birds; (4) there

would be real danger, from the medical as well as the

hygienic point of view, in making such unstable differences

a basis for laying down principles for the prophylaxis of

tuberculosis.

Dr. Ravenel, of Philadelphia, considered that :

—

(i) The alimentary tract is a frequent portal of entry

for the tubercle bacillus.

(2) The tubercle bacillus is able to pass through the

intact mucous membrane of the alimentary tract without

producing a lesion. Tbis takes place principally during

the digestion of fats.

(3) The bacilli pass with the chyle through the lacteals

and thoracic duct into the blood, which conveys them to

the lung, where they are retained largely by the liltering

action of the tissues.

(4) Infection through the alimentary tract is especially

frequent in children.

(5) Milk from tuberculous cows is the source of infec-

tion in many cases. Our present knowledge does not

enable us to state the exact proportion of cases of tubercu-

losis due to this cause, but it is probably considerable.

Prof. Flugge, of Breslau, said that he had per-

forined experiments which showed that tuberculosis

could be communicated to animals by inhalation, and

that the dose of bacilli required to infect by the

respiratory tract was very far less (" millions of

times ") than that required to infect by the alimentary

tract. The mode of infection in man doubtless varied,

and children may be infected by the digestive; tract

by tuberculous food, particularly milk, but the most
e.xtensive source of infection is the number of droplets

of tuberculous expectoration coughed up by consump-
tives ; these float in the air and serve as sources of

infection to others. Prof. Ribbert, of Bonn, and Prof.

v. Schrotter, of Vienna, also from the evidence of

autopsies considered inhalation as the chief mode of

infection in man. Prof. C'almette, of Lille, believed

that in the young, infection by the digestive tract,

particularly by tuberculous milk, is the most frequent,

and attached little or no importance to dry dust con-
taining tubercle bacilli as a .source of infection.

-Another important discussion w-as on tvphoid and
paratyphoid infections of man and the campaign
against typhoid fever. Prof. Loffler, of Greifswald,
discussed the classification of the causative micro-
organisms of these diseases, and their isohition and
differentiation by means of sugar nutrient media con-
taining a small percentage of the anilin dye
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inalachite green. Dr. Lentz, of Berlin, pointed out
that the bacteria of typhoid and paratyphoid levers

pass by the lymphatics from the digestive tract to the

spleen, bone-marrow and blood, and are excreted by
the kidneys, in some cases for long periods. Of great
importance also are mild cases, sometimes amounting
merely to slight indis])i)sili(in ; though the individual

may be but little, if at all, ill, he at the s.-ime time
e.xcretes the bacillus, and thus may be a source of

infection to others. Some of the paratyphoid fevers

of man seem to be caused by organisms which pro-

duce diseases in the lower animals. .Anti-typhoid

inoculation was discussed by Prof. Wright, Col. Leish-

man, R.A.M.C., and Dr. Muschold. The latter, from
Prussian statistics, considered the method very pro-

mising.
Plague naturally attnicled some attention, and Dr.

Giemsa, of Hamburg, discussed the best methods of

ridding ships of rats. He preferred to expose the hold

to a mixed gas, produced in a generator, consisting

of 5 per cent, carbon monoxide, 18 per cent, carbon
dioxide, and 77 per cent, nitrogen. Dr. .Strong, of

Manila, discussed the subject of preventive inoculation

in plague. He considered that this was the mode of

combating the disease which held out the most likeli-

hood of success, and made out a strong case for the

use of living but attenuated cultures of the plague
bacillus .as the prophylactic material. Prof. Gaffky,

of Berlin, considered the spread of plague to be

due primarily to rats, vermin transmitting the bacillus

from rat to man.
In a paper on insects as carriers of disease, Dr.

Ddnitz pointed out that tin; ticks .are intermediate

hosts of spirocha;la[; and jnroplasmata ; the parasites

pass through a developmental stage, and it is not until

this has occurred that they can again infect man and
animals. He referred to the present lack of know-
ledge concerning the structure and developmental his-

tory of the ticks, and to the confused noinenclalure

of these insects now existing.

Many papers were devoted to a consideration ot

parasitic protozoa. Dr. Dollein discussed the nature of

spirochajtes, as to whether they are bacteria or pro-

tozoa, and their mode of division. Prof. v. VVasielew-

ski, of Heidelberg, believed that all parasitic protozoa

can act occasionally .is pathogenic agents. The Leish-

man-Donovan body of the Indian disease kala-azar

seemed to be a flagellated protozoon ; the piroplasmata

also seemed to be allied to the flagellates. Prof. Hew-
lett, of London, considered the parasites of the dif-

ferent malarial fevers to be distinct species, and the

piroplasmata, or some of them, to be more nearly

allied to the haemoflagellates thaji to the ha;mo-
sporidia.

The cainpaigns against malaria and yellow fever

were fully discussed. Prof. Ross, of Liverpool, gave
a hislorv of the institution of anti-malaria measures
and of their results in .Sierra Leone, Lagos, Federated
Malav .Slates, Pan.ama, and Ismailia ; Prof. .Savas, of

.Xtheiis, described the malaria campaign in Greece;
and Prof. Celli, of Rom<-, that in Italy. Th<; latter

advocated drainage, mechanical means to render the

mosquitoes innocuous, c.,?. by the use of netting, &c.,

and the regular prophylaccic use of quinine. Prof.

.Agramonte, of Havana, described the epidemiology of

yellow fever and the campaign against the disease in

Havana. He considered that the results obtained in

the control and extinction of recent epidemics of this

disease confirm the truth of the doctrine of mosquito
transmission in its propagation.
Under the heading of dietetics, the subject of the

necessary minimum of proteins for alimentation natur-
ally came up for discussion. Prof. Korster, of Strass-
burg, gave the following as his conclusions :

—



5/2 NA TURE [October 3, 1907

(i) Besides albumen, fat, and carbohydrates, man re-

uLiires for his nourishment Certain substances which are

contained in animal and vegetable food in varying quanti-

ties. These substances are both in quantity and quality

related to the nitrogenous ingredients of food.

(2) Digestive and other ferments, the internal secre-

tions, protective matters, &c., are nitrogenous substances

or descendants of such ; their production must therefore

be dependent to a certain extent on the intake of albumen

and the conversion of the same in the body.

(3) Until the relations both of quantity and of quality

are better understood, it will be advisable for general

biological and hygienic reasons to favour an ample pro-

portion of protein in practical nutrition, and not to limit

the amount of protein to the minimum with which nitro-

genous equilibrium can apparently be maintained.

The alcohol question also was to the fore, but a

somewhat guarded opinion seemed to be expressed

res-'irding its supposed evil effects when used in

moderation. Dr. Triboulet, of Paris, considered that

alcoholic drinks had an unfavourable action in cases

of tuberculosis, and that alcohol ditninishes resistance

.ind predisposes to tuberculosis. Dr. Moeli, of Berlin,

considered that alcohol is not a food, is not necessary,

and in manv cases is detrimental, and that its use

should be discouraged in every way, not only by teach-

ing- the masses the evil efTects of its use, but by in-

stituting other interests so that the lack of it should

not be felt.

Industrial diseases, particularly lead and mercurial

poisoning, and those arising from dust, strain, &c.,

were the subject of several papers, and many sug-

gestions were made to mitigate these evils. Light-

ing, ventilation and water supplies were also dealt

with, and likewise statistics. According to Prof.

Bailed, the recent Prussian mortality tables show that

as regards mortality the country has a decided

superiority over the "towns, but that this superiority

is only distinctlv noticeable among the male sex, and

at ages 40-50 years the towns appear to be slightly

more favourable than the country.

At the general meeting telegrams of congratulation

were received from the German Emperor and Empress,

Lord Lister, and others, and three special lectures by

English, French, and German men of science respec-

tively were delivered. Dr. Haldane discussed his re-

searcheson the effects of high pressures andtemperatures

in underground workings on man. No ill effects result

with pressures below about three atmospheres, but

above these, unless the pressure is increased or de-

creased step bv step, as the case may be, grave effects

mav be produced. As regards temperature, it is the

wet-bulb temperature which determines the suitability

of atmospheric conditions in mines. The optimum
wet-bulb temperature is below 27° C, the maximum
that can be sustained without danger being 31° C.

Prof. Chantemesse (Paris) discussed the serum treat-

ment of typhoid fever. By growing the typhoid

bacillus in a spleen broth medium for a week, heating
to 55° C, and injecting into horses, the serum of the

latter acquires properties which usually act favourably

on the course of the disease when injected into the

patient. Thus, in the Paris hospitals from 1901-7,

among 5621 cases the mortality was 17 per cent., but
during the same period in 1000 cases treated by Prof.

Chantemesse with his serum the mortality was only

43 per cent. Prof. Schattenfroh, of Vienna, lectured
on the hygienic care of water supplies, and the
chemical and bacteriological examinations of drinking
water. He urged that an international commission
.should be formed to devise standard methods for carry-
ing out the latter.

The museum arranged in connection with the con-
gress was of the greatest interest. The exhibits of the
Imperial Board of Health and of the Institute for
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Infectious Diseases were especially noteworthy. They
consisted of cultivations of pathogenic micro-organisms
and drawings and photographs of the same, patlio-

logical specimens of tuberculosis and other diseases,

series of specimens demonstrating agglutination and
precipitin tests for blood, travelling laboratories, &c.

.Ml the principal Continental firms showed chemical
and bacteriological ajjparatus, microscopes, and other
instruments, and many of the casts showing patho-
logical conditions were marvels of modelling. The
exhibit of the B.icleriological Institute of Rio de
Janeiro also was a large and comprehensive one, show-
ing what good work is being done abroad, and it is to

be regretted that exhibits from the British Empire
seemed to be almost entirely wanting.
Demonstrations on the use of apparatus were given,

and one interesting exhibit under the microscope was
that of living active spirochetes, minute micro-
organisms which occur in relapsing fever, syphilis,

and certain animal diseases.

THE HARD .4A7) .SOFT STATES IN DUCTILE
METALS.

\X7HEN the early craftsmen first observed that
* * the metals they worked in were inade harder

by hammering, and that the original softness could be
again restored to the hardened metal by heat, it

probably did not occur to them that any explanation
of these useful properties was called for. At a later

period, when an interest in the reasons for things
became more general, it is probable that hardening
was attributed to the compacting of the substance by
the driving of its particles closer together so that
the mass as a whole became less open or porous. In
the same way heat annealing was probably assumed
to act by permanently expanding the metal and open-
ing up its texture. .So many analogies to these oper-

ations were ready to hand from the most common and
everyday experiences that it is not surprising that

even on closer inquiry this explanation should con-
tinue for a time to be accepted as suflicient, the more
so as it was obviously true that in some cases un-
worl-ced metal had an openness or porosity which could
be removed by hammering or working. While the
researches of chemists on the density of the metals
showed plainly that increase of density does not
alwavs result from compacting by pressure, these re-

searches were probablv too far removed from the ken
of those who were most intimately concerned with
the working of metals to arouse them to the insuffi-

ciency of the existing explanation of hardening.
In the latter part of the past century the views of

physicists and chemists on the influence of molecular
structure on the properties of matter began to find

application in the field of scientific metallurgy. In

particular, much attention was directed to the study
of the crystalline constituents of alloys and to the

influence of heat treatment on their equilibrium. The
studv of the iron alloys also led to the development of

the view that iron itself can exist in several allotropic

forms; thus the idea of allotropy was introduced into

practical metallurgy.

Mr. G. T. Beilby's researches,' which form the sub-

ject of the present article, indicate that all crystalline

substances can also exist in a non-crystalline or amor-
phous form, and that the properties of these two forms
are so distinct that they must be regarded as definite

allotropic modifications. Observations on the stability

of these forms, and on the conditions under which the

one form can pass into the other, confirm this view.

As these general principles have been found to apply

1 "The Hard and Soft .S'ates in Ductile Metals." By G. T. Beilhy
F.R.S. Paper read before the Royal Society on June 27.
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without any exception over a wide range of substances,
it appears justifiable to conclude that they are univer-
sally aoplicable. The subject is therefore a very
extensive one, and the immediate researches which
arc dealt with here refer to only a small corner of a
very wide field.

In the light of present knowledge it would now
seem as if the phenomena of the hard and soft states

are so striking that they might have been expected to

stimulate inquiry into their true meaning at a much
earlier date. One of the most obvious of these pheno-
mena has been perfectly familiar ever since metals
were first drawn into wire—that is, that the tenacity

of the metal is enormously increased by the operation.

By the simple operation of wire-drawing, the power
of pure soft iron to resist stretching is raised from
twenty tons per square inch to more than eighty tons.

Recent researches with metals in the highest state of

purity have shown that the resistance of gold to

stretching may be raised from 42 tons per square inch

to more than 14 tons, while silver and copper are
affected to an even greater extent.

Until very recently the adjective " crystalline," when
applied to a metal, at once suggested hardness and
brittleness, and even yet among practical metallurgists
this association of ideas is not easily got rid of. It

is no paradox, however, to say that in the pure duc-
tile metals the crystalline state is actually the soft

state. In what follows it will be shown that a very
large part of this softness is directly due to the in-

stability of the crystalline structure. Conversely, the
non-crystalline or amorphous state is the more stable

niechanicaUy, and is therefore the harder. Not only
the softness, but also the malleability and ductility of

a metal, largely depend on its crystalline condition.

When the metal is mechanically worked, as by ham-
mering or rolling it into sheets or bars, or by drawing
it through dies into rods or wires, some of the crystal-

line is broken down and passes into the non-crystalline

form, and as the metal thereby becomes harder it is

also reduced to a lower condition of malleability and
ductility.

It has been concluded from a long series of experi-

mental observations that in the passage from the

crystalline to the non-crystalline state there is an inter-

mediate stage during which the molecules have the

freedom and mobility of the liquid state, and that the

amorphous state results from the sudden congealing
of this mobile phase. It is well known that when a

substance passes from the liquid to the solid state,

time is required for the molecules to marshal them-
selves in the orderly formation which is the essential

feature of the crystalline state. If a liquid can be
congealed with sufficient suddenness, the solid which
results is non-crystalline or amorphous, e.g. glass,

sugar-candy, &c. If we were able to see the actual

molecules we may imagine that the amorphous solid

would present the appearance of an instantaneous
photograph of a liquid in which the molecules would
appear as if transfixed in the midst of their rapid

movements. It follows from the above that if it were
possible in a mass of metal simultaneously to break
down all the crystalline units of structure with suffi-

cient suddenness, the whole mass would for an instant

be in the liquid condition, and on re-solidification

would appear in the non-crystalline state. A little

consideration, however, will make it plain that these

conditions cannot be fulfilled in the ordinary

mechanical operations on metals in the solid state.

In a mass of metal, any stresses which are applied

mechanicallv must be applied from the outside, and
can onlv reach an internal point or surface after pass-

ing- through all the intervening layers. It follows

that the breaking down and " flow " of the crystalline

elements must take place step by step, so that the
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mobile condition occurs at successive surfaces within
the mass. A wave of mobility can in certain cases be
seen as it passes along a stressed rod, but it is in-
stantly followed by a wave of congelation which leaves
the metal behind it in a harder and more resistant
condition. In some cases a second wave of mobility
may be started by the application of a greater stress,

but as a rule each successive application of a uni-
formly increasing stress produces less and less effect.

The portions of metal which have yielded and flowed
and again congealed protect those portions which
still retain their crystalline structure. There appear
to be good grounds for believing that even in a gi i

leaf, in which the metal has been beaten to a thick-
ness of only 1/280,000 of an inch, there are still

minute units in the crystalline state which have
escaned destruction owing to the protective action of
the harder, non-crystalline metal in wh'ich they arc
embedded. Gold wires which have been drawn
through a wire plate until they are fifteen times their
original length show a microstructure in which de-
formed and broken down crystals are embedded in

non-crystalline substance. The hardened metal is a
complex structure built up of crystalline and non-
crystalline substance ; in studying its properties,
therefore, it is necessary to remember that no speci-

men, however drastic may have been its mechanical
treatment, can be entirely in the non-crystalline condi-
tion.

Though an increase of hardness and tenacity is a
very conspicuous feature of the change from the one
state to the other, it is only one among a number of
equally definite indications of change. .\ comparison
of the heat of solution of a metal in the two states

shows that the molecular energy stored in the non-
crystalline form is greater than in the crystalline. In
this case the difference in solubility which results

fiom this greater energy is further accentuated as the

two phases of the metal act towards the solvent as a

galvanic couple. A thermoelectric couple made by
twisting together the ends of wires in the hard and
soft condition is affected by changes of temperature
in the same way as a couple made of two different

inetals would be. In the case of silver a thermo-
couple of this description can develop an e.m.f. of

27 microvolts for a temperature difference of 83°. In

all these cases the single chemically-pure metal
behaves like two distinct metals.

When hardened metal is heated to a certain tem-
perature, its softness is completely restored. The
microscope shows that when this occurs complete crys-

talline rearrangement has also taken place. The
micrographs, Figs, i and 2, from the paper by Mr.
Beilby read before the Royal Society on June 27,

show the two types of structure, the hard and the soft.

In Fig. I the original crystalline grains have been
completely broken down and destroyed by wire-

drawing, giving place to masses of deformed
and shattered crystal units cemented or concreted
together bv that part of the metal which has
flowed and congealed. In Fig. 2 a new crys-

talline structure has been developed by heat,

and all traces of the other structure have disappeared.
This re-crystallisation in hardened metal occurs at a
temperature far below the melting point of the metal.

In gold the re-crystallisation temperature is about 280°,

while its melting point is ioSo° ; this profound change
of structure, therefore, occurs Soo° below the melting
point.

In the crystalline state the molecules are disposed in

sheets or lamellse of uniform orientation, like soldiers

in a battalion. In the liquid state the molecules are

in free movement; they do not maintain fixed positions

with respect to each other. The effect of sudden con-
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dialing probably is to bind the molecules into a rigid
mass quite irrespective of any special polar attractions
\\ liich the_\- may have for each other. They are bound
((iy:ether by the general cohesive force, and their free-

dom of movement is much curtailed. This is evident
not only because they cannot move sullicifntly freely

to take up the regularly oriented arrangement, but

Fig. I.—Hard-drawn gold wire. Magnification X700.

also because their elasticity in this state is much less
perfect than it is in the crystallised state ; the mole-
cules cannot vibrate freely in the amorphous state.
The effect of raising the temperature to the crys-

tallising point is to raise the kinetic energy of the
molecules, and therefore to neutralise a part of the
cohesive force, thus weakening it and enabling the

Fig. 2.—Hard-drawn gold wire after crystallisation at 280°. Magnificatit

i.oUcules to spring into their uniformly oriented posi-
ion

; the crystalline state is thus restored and the
inti-rnal energy of the mass is reduced. The present
observations -show that crystallisation occurs over a
short and definite range of temperature—short, that is

to say, compared with the ranges above and below
the crystallisation range. Below the crystallisation

NO. 1979, VOL. 76]

range the amorphous or non-crystalline form of the
metal is known by direct observations to be perfectly
stable down to -iSo°, while above that range the
crystalline form is stable up to the temperature of
liquefaction.

The changes in the electrical, mechanical, and other
properties, which occur when the crystallisation range
is reached, amply confirm the microscopic observations,
and all point to the occurrence of an important change
in the molecular structure.

By means of an acoustical method it has been found
possible to detect the minute changes in elasticity

which occur as the temperature is gradually raised to

the crystallising range. In this way it has been made
evident that there are two distinct stages in the relief

of the molecular strains which are caused by harden-
ing. In the first stage no important alteration in the

other properties of the hardened metal occurs, while
in the second and more important stage the complete
restoration of elasticity e.Kactly corresponds with the

other changes which occur at the crystallisation tem-
perature.

OCTOBER METEORS.

OCTOBER is a month when meteors are decidedly

numerous. They are particularly abundant
from October 15 to October 25, and this period in-

cludes the well-known shower of Orionids, but the

conditions will be unfavourable this year owing to

the full moon of October 21.

Early in the month there is occasionally a rich

shower near the northern boundary of Bootes at

230° + 52°, and on October 8 there are many meteors
from Aries about 42° + 20°, from Auriga, 77°+32°.
and from about this date to October 20 there is a well

pronounced morning shower of long-pathed meteors
from 154° -I- 39°.

Before sunrise the observer will also trace radiants

at ioi°4-i°, 100°+ 13°, io8°+i3°, i2i°-(-o°, 133° -1-68°,

i3.3°+48°-

Thirty years ago, viz. in 1877, during the first week
in .October there were very well [ironounced showers
at i33°+79° and 313°+ 77°; the former gave swift

streak-leaving meteors, the latter slow faint meteors.
October furnishes several radiants of Perseids, and

one of the most notable of these agrees precisely in

its apparent position with the centre of the great
display of August Perseids on the date of maximum.
Between October 8 and 14 I have recorded a number of

slow meteors from a well defined radiant at 45°-(-58°.

The principal shower in the last half of October is

one of Arietids from near f. On 1S77 October 28-
November i, I saw thirty-one meteors from 43°-|-22°,

and on 1887 October 11-24, forty-five meteors were
registered from 40°+ 20°. The members of this system
are white, rather slow, and occasionally brilliant,

with trains of yellow sparks. As they were very active
in 1877 and 18S7, they may periodically recur at

intervals of a decade, and be numerously manifested
again in 1907. W..F. Denning.

MR. H.ALD.iNE ON SCIENCE IN, COMMERCE.
A VERBATIM report of the speech on scientific
-'* commercial education in relation to the success-
ful pursuit of trade, delivered bv Mr. Haldane at

Liverpool on September 19, and brieflv mentioned in

last week's Natirk, appeared in the Liverpool Daily
Post of .September 20. The two main points developed
by Mr. Haldane in the course of his remarks were the

domination of mind over matter and the value of
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organisation. Expressed briefly, brain-power was
described as the chief factor upon which commer-
cial progress must depend. Subjoined is a sum-
mary of the parts of the speech concerned with this

subject :

—

We live in a time when we shall fall behind in the race if

we do not possess as a nation the gift of organisation.

Capital has become the instrument in the hands of the

directing brain ; and the directing brain for huge concerns of

to-day is only big enough if it can embrace in its survey

the whole of the competing civilisation. Germany, France,

the United States, and other countries are pressing us hard,

and it is only by the possession of ideas, by the willingness

to work as our forefathers never worlscd, with the same
concentration, we can hope to hold our own in the race.

.\t the bottom of great ideas comes great capacity to

organise if they are to succeed ; and with great capacity

to organise great capacity to think. It is the thinker,

the man of ideas, who can translate thought into action,

that wins the race of to-day—a race far stiffer, far harder,

far nobler, than the easy race of our forefathers. Our
universities are growing ; our tropical schools are starting ;

our organisation of commerce is going to be on a larger

scale ; and yet it is none too soon, because other nations

are doing the very same thing. So it comes that the

great lesson which this nation has to learn appears to be

this—to recognise that mind dominates matter, that brains

lie at the root of things, and that upon their working
out and the results whicfi brains have provided no progress

can be made without that secondary but emphatically

valuable faculty is added—the faculty of organisation.

The creation of the Committee of Imperial Defence
carried scientific principles into the sphere of government,
and was the first step toward getting military and naval

notions into order. We now have a general staff which
is a body, not to exercise command, but to give advice

in a thoroughly practical fashion and in a fashion whicli

can be enforced. The speculation may be indulged in

whether one of the great reforms of government to which
we are coming—because we have been driven to it—will

not be the creation in an organised fashion of just such
a general staff for departments of government, and not
merely for the Army. \ concrete instance may be given
of the value of scientific advice. In two parts of the
dominions of the Crown there are diseases of a terrible

character raging at this moment. One is understood,
because it has been dealt with by the scientific experts of
the Government, but the other is not, because there are
no scientific experts to deal with it. The first case is in

India, where research work is carried out bv experts whom
the Indian Government has organised, and who are out
working in the subordinate departments of the Government,
exercising no authority, but giving advice and reporting
to headquacters. These investigators and advisers have
brought the plague in India within compass. Then, to
give a second case, in one of the West Indian islands,

possibly in more, there flourishes what is called tropical

anajmia, which, although not fatal to life in the ordinary
sense, reduces the working power of its victims by 30 per
cent, or 40 per cent. This is a sheer loss to the State,

and yet the disease can be and has been combated in

other parts of the world. This disease, which also exists
in our mines, where it is known as ankylostomiasis, was
recently very familiar in Westphalia, and the German
Government, working on general staff principles, dealt
with the .scourge on scientific principles from the
beginning. The disease exists in our Cornish mines, but
we have not extirpated it as thoroughly as the Germans
have.

If people were but aware what can be accomplished
and what can be saved to the State, and the extent to

which our cominunity can be made more efficient bv deal-
ing with these things on a scientific footing, the nation
would be wiser and better. This may seem to be the
bureaucratic point of view, but when it is founded on
science it is the right point of view; and the governments
of the future will find more and more work of this kind
forced upon them.

THE REV. DR. JOHN KERR, F.R.S.

JOHN KERR, the discoverer of the Kerr effect in

magneto-optics, was born at Ardrossan, Ayr-

shire, December 17, 1824, and received part of his

earlv education at a parish school in Sylie. He gradu-

ated -M.-A. with honours in 1849 at Glasgow Univer-

sitv, where he greatly distinguished himself, cspeci-

all'v in mathematics 'and natural philosophy. He
completed the usual course in theology at the Free

Church College in Glasgow, but, instead of entering

on a clerical career, became in 1857 mathematical lec-

turer in the Free Church Normal Training College

for Teachers in Glasgow, an institution which has

recently passed under Uie direct control of the .Scottish

Education Department. Here for forty-four years he

trained in mathematics and physics thousands of our

vouth who afterwards filled important scholastic posi-

tions. On his retirement in 1901 his old pupils enter-

tained him at a banquet, when Prof. Magnus
Maclean in their name presented him with a tea and

coffee service, and made a graceful reference to his

great work.
In 1867 Kerr brought out an " Elementary Treatise

on Rational Mechanics " (Hamilton, Glasgow), which
deserves more than a passing notice. While adher-

ing to the usual mode of treatinent at that time,

namely, first statics and then dynamics, he intro-

duced what was then a novelty in English books, a

separate chapter on kinematics as a preliminary to the

chapters on kinetics. Numerous examples are ap-

pended to the various chapters, and it is doubtful if

among the many inore modern treatises of similar

standard a better working book for the student exists.

Every here and there the physical mind of the

author is in evidence, especially in an appendix or
" Note," the object of which " is to give a sketch of

some of the simpler facts connected with the mani-
festations of force in nature." Elasticity, cohesion,

capillarity, electricity, magnetism, physical optics,

and sound are briefly commented on ; and the con-

servation of energy is discussed under that name.
The book was written before the formal appearance
of Thomson and Tait's " Natural Philosophy," but no
doubt under its influence. It is interesting to note

that Kerr returns to Newton for the true foundation

of dynamics.
In 1S75 Kerr published his first paper " On a New

Relation between Electricity and Light : Dielectric

Media Birefringent " {Phil. Mag., vol. I., pp. 337-
34S and 446-458). Accepting the Faraday theory of

electric strain, he constructed a remarkably simple

form of apparatus in which the ends of two terminals

in connection with the open secondary circuit of an
induction coil were brought to within a quarter of an
inch of each other in the lieart of a plate of glass.

Nicol prisms were arranged for extinction with their

principal axes at angles of 45° with the line of ter-

minals. When the induction coil was set in operation

light was restored by the birefringent action of the
electrified glass. The investigation was soon ex-
tended to liquids, such as bisulphide of carbon, benzol,

parafiin, &c. By an extremely neat and simple use of

a compensator of mechanicalh" strained glass inserted

in the path of the polarised ray, he proved that elec-

trified glass acted upon transmitted light like a
negative uniaxal crystal with its axis parallel to the

lines of electric force. Quartz acted like glass, but
resin acted like a positive uniaxal, as if it were ex-
tended along the lines of force. In later papers, pub-
lished at intervals in the Philosophical Magazine
between 1879 and 1882, he continued this research
with more elaborate apparatus, and extended it to a
great many substances, establishing, among other
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things, the law that the optical effect varies as the

square of the resultant electric force.

At the meeting of the British Association in Glas-

gow in 1876, the president, Prof. Andrews, made a

pointed reference to these early e.xperiments of Dr.

Kerr, but little dreamed that in a few days the whole
scientific world would be positively " electrified " bj'

the announcement of the great discovery known as

the Kerr effect. Not only did Kerr announce the

discovery, but he demonstrated it with the simplest

of apparatus before the meeting of Section A. The
paper containing a full account of these experiments

was published in 1877 {Phil. Mag., vol. iii., pp. 321-

343). The great fact established was that the plane

of polarisation of a ray of plane polarised light re-

flected from the end of the iron core of an electro-

magnet is rotated under influence of the magnetising
current, in a direction contrar)' to the conven-
tional direction of the current. In a later

paper (Pliil Mag., vol. v., pp. 161-177) the like

phenomenon was established for light reflected from
the sides of the magnetised iron. These remarkable

experiments form the starting point for a prolonged

series of delicate measurenients in magneto-optics by

several experimenters, of whom we may mention

specially Righi, Kundt, Du Bois, Sissingh, Zeeman,
and Drude.

On the theoretical side Fitzgerald (Phil. Trans.,

1880) was the first to attempt a discussion of the Kerr
effect. In this effort he broke "new ground," as

Maxwell expressed it ; and although the theory was
not comprehensive enough, nevertheless (to quote from
Larmor, who has himself greatly developed the whole
electromagnetic theory) " Fitzgerald's analytical work
still remains applicable. The extension to metallic

media is now formally made, as Ohm's law indicates,

by taking the refractive index to be a complex quan-

titv ; with this generalisation the analysis has been

extended by various writers, including Lorentz, Gold-

hammer, and Drude, but most completely by Leathem
and Wind, and shown to embrace satisfactorily all the

mass of detail that has been brought out in recent

years in experimental magneto-optic investigations."

Dr. Kerr's latest paper on this subject (Proceedings

of the Royal Society, 1894) described experiments on

a fundamental question in electro-optics :
" Reduc-

tion of Relative Retardations to Absolute." In 1888

(Phil. Mag., xxvi., pp. 321-341) he published a well-

planned and carefully-executed series of experiments

on the birefringenl action of strained glass. His last

contribution to scientific literature was a note read

before the British Association in 190 1 on the " Brush
Grating and its Optical Action."

Before the great scientific events of his life the

University of Glasgow showed their appreciation of

Dr. Kerr as an educationist by conferring on him
in 1868 the honorary degree of Doctor of Laws. He
was elected F.R.S. in 1890, and was awarded a Royal

medal in 1898. He died .\ugust 18, 1907, after

enjoying six years' retirement from ofiiclal duties in

the Normal College. Here, in limited accommodation,
with still more limited apparatus, and onlv by devot-
ing evening hours and precious holidays to research,

John Kerr made the discoveries which have linked his

name for all time with that of the immortal Faradav.
C. G. K.'
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NOTES.
Prof. .M. H. E. Tscuekni.ng, director of the ophthalmo-

logical laboratory of the Sorbonne, Paris, has accepted
the invitation of the council of the Optical Society to

deliver the first Thomas Young oration on Thursday,
October 17, and has chosen for its title " The Develop-
ment of the Science of Physiological Optics during the

Nineteenth Century." The oration has been established

for the purpose of providing an annual lecture on some
subject connected with physical, geometrical, or physio-
logical optics, and thus to further the development of

those branches of science with which the name of Thomas
Young is intimately associated. The orator is elected

annually by the council of the Optical .Society from persons
eminent in these branches of science or technology.

.\ \ERY interesting and instructive exhibit has just been
added to the public galleries of the geological depart-

ment of the British Museum (Natural History) in the form
of an enlarged wax model of the Silurian arachnid £i(ry-

ptenis fischeri. Remains of these creatures are found in

such a wonderful state of preservation in the Upper
Silurian strata of Oesel, in the Baltic, that Prof. G.

Holm has .succeeded in freeing from the matrix consider-

able portions and mounting them on glass slides in Canada
balsam. The original chitin is preserved in an almost

unaltered condition, and even the most minute details of

the external surface are retained. From these materials

it has been possible, under the superintendence of Dr.

Caiman, to construct the model now exhibited, which is

double the natural size, and appears to be between 7 inches

and 8 inches in length. The model -is temporarily placed

in the central hall.

We learn from the British Medical Journal that a move-

ment for the foundation of an institution which is to

bear the name of Prof. Robert Koch is on foot in

Germany, and a committee has been formed with the

object of collecting money for the purpose. The chairman

is Dr. von Studt, Prussian State Minister ; the vice-presi-

dent, Privy Councillor AlthofT ; the- secretary, Prof.

Schwalbe, editor of the Deutsche medizinische Wocheti-

schrift • the treasurer, Dr. Paul von Schwabach, General

Consul, Berlin. The institution, which is to be applied

to the furtherance of research in all directions for the dis-

covery of means of checking the diffusion of tuberculosis,

is intended to be a permanent memorial of the discovery

of the tubercle bacillus by Prof. Koch twenty-five years

ago. Appeal is made for contributions sufficient to make
the institution a tribute of gratitude to Koch, similar to

those with which the name of Pasteur has been honoured

in France and that of Lister in England.

It is announced in the Times that the Government has

completed negotiations for the purchase of the estate of

Inverliver, Argyllshire, with a view to its conversion into

a State forest. The estate, which has an area of about

12,530 acres, extends for about nine miles along the

western side of Loch Awe, stretching across to Loch

Avich. It will be of much value as a centre of education

in forestry, and arboriculturists in Scotland arc gratified

that their desires for the establishment of a demonstration

area are about to be realised. The afforestation of Inver-

liver will at once be proceeded with according to a general

scheme, which provides for a certain number of acres

being planted each year. The estate will be under the

management of the Office of Woods and Forests, and,

though it will yield no immediate return, it is expected
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that it will ultimately cease to be any financial burden to

the State.

Mainly at the instigation of the Hon. John Ferguson,

C.M.G., the Government of Ceylon has granted to Dr.

A. Willey, director of the Colombo Museum, a sum of

3000 rupees (200L) to secure the services of a British

anthropologist for the study of the Veddahs during 1908.

Dr. C. G. Seligmann, who has made most admirable

investigations in British New Guinea, has been invited to

undertake this research, and we have the pleasure of stating

that he has accepted the commission. The Cousins

Sarasin have published a fine monograph on the physical

anthropology of these interesting people, in which they

have also given valuable information concerning their

habits and customs ; but the cultural life of these hunter

folk has never been thoroughly investigated. Dr. Selig-

mann will mainly study the sociology and religion of the

\'oddahs, but he will also make his researches as complete

as possible in other directions, and will pay especial atten-

tion to the old stone implements of the Veddahs, the

recent discovery of which was duly announced in N.4TURE.

He will receive cordial assistance from Dr. Willey, who
has a practical knowledge of the Veddah country, and

with this, and other help and information which will be

offered to him, there is everv reason to hope for a

successful expedition. Dr. .Seligmann, who will be accom-

panied by his wife, expects to sail at the end of November.

The first exhibition of the Society of Colour Photo-

graphers, open free to the public, is being held at the

offices of the British journal of Photography, 24, \\*elling-

ton Street, Strand, W.C. In organising the exhibition

the society is appearing before the public for the first

time since its formation a year ago, but its first year of

active existence opportunely coincides with the appearance

of simplified methods of colour photography, already de-

scribed in these columns.

Dr. \V. S. Biuce, Mr. Stewart Ross, and Mr. Gilbert

Kerr returned to Edinburgh on Monday on the conclusion

of the Scottish expedition to Prince Charles Foreland.

Dr. Bruce told a Reuter representative that thev have been

able to make a detailed survey of the whole of the west

coast of Prince Charles Foreland, of the interior with its

mountains, and of a considerable portion of the east coast,

(iood zoological collections have been obtained, including

a specially fine set of bird skins, a few seal skins, and the

skeleton of a whale. Valuable geological and botanical

collections have also been secured. A Renter represent-

ative has also obtained details of the Arctic expedition

undertaken by the Due d'Orl^ans, who, together with Dr.

Recamior, the surgeon and naturalist of the expedition,

arrived in England on Monday. The expedition, which

was on board the duke's Polar yacht Belgica, under the

command of Captain de Gerlache, returned to Hammerfest
on September 15. The scientific work accomplished will,

it is said, prove of great interest.

We have to acknowledge the receipt of a copy of the

report of the museums of the Brooklyn Institute of Arts

and Sciences for iqo6, in which it is stated that the most

important additions to the natural history department com-

prise a collection of sponges and corals made bv the late

Prof. H. A. W'ard in Japan and Australia, and another

of shells, late the property of Phebe L. Mumford. Con-

siderable progress has been made in the mounting of

realistic groups of mammals and birds, of several of which

illuslrallons are given.
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Bulletin No. 5 of the entomological division of the

experiment station of the Hawaiian Sugar Planters'

.\ssociation (published at Honolulu, August 2) is devoted

to the sugar-cane leaf-roller, the caterpillar of the moth

Omiodes accepta. The moths of this genus are regarded

by Sir George Hampson as inseparable from Phryganodes,

but this is not accepted by Mr. O. H. Swezey, the author

of the report, who states that they agree more nearly

with the diagnosis of Nacoleia. The caterpillars are very

destructive to grass crops, rolling up and glueing together

the edges of the blades, and then devouring the softer

tissues.

Captain T. H. Tizard, F.R.S., assistant hydrographer

of the Admiralty, sends us a copy of a notice to mariners,

issued on September 14, relating to a volcanic eruption

near the Tonga or Friendly Islands, South Pacific Ocean.

The notice states :
—" Information, dated July 29, 1907,

has been received through the Government of the State of

Victoria, that the Government of the Tonga Islands has

given notice that a volcanic eruption is in progress about
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Thurston, has to deplore the loss, by theft, of a number
of valuable gold and silver coins, mostly consisting of

Roin;m Imperial solidi and denarii.

Is- the third part of vol. ii. of the .\grkuUura\ Joitnial

0/ India .Air. H. .M. Lcfroy gives coloured illustrations,

with descriptive letterpress, of the various developmental
stajies of the two .species of Indian locusts. Of these, the

north-west locust (Acridium peregrinum) is normally a
migratory species, inhabiting dry districts, and giving rise

to annual swarms. The Bombay locust (.1. succinctum),
on the other hand, is typically a native of the moist
W (Stern Ghats, and only occasionally assumes migratorv
swarms, the members of such flights assuming an
abnormal red colouring. In the description of these
different phases, on p. 241, the references to the figures are
uiifortunately incorrect. As to the blaclc-spotted grass-
hopper fof which figures are also given), there is no
evidence of its ever assuming migratorv habits. The
proper identification of migratory locusts from different

parts of the country is a matter of some importance in

connection, not only with the distribution of the species,

but with agriculture.

In the Journal of Economic Biology (vol. ii.. \o. 2)

Mr. E. R. Burdon publishes particulars regarding the
efficacy of spraying spruce trees in winter to destrov the
Chermes or aphids that cause the pine-apple galls. The
wash consists of an emulsion of soft soap and paraffin or
a solution of soft soap. Dr. R. S. MacDougall communi-
cates the results obtained in rearing broods of the pine-
sawfly, Lophyrus pini, from unfertilised eggs, and Mr.
C. G. Hewitt presents an account of the life-history of
the root maggot, Anthoniyia ladiciiin.

In his annual report for IQ06-7, Mr. J. H. Hart, super-
intendent of the Botanical Department, Trinidad, notes
that there has been a large demand for sugar-canes, cacao
and rubber plants, also for young cedar, Honduras and
native mahogany trees. A considerable quantity of budded
stock of various citrus fruits was distributed, and an
attractive variety of seedless orange, locally raised, was
secured and budded, according to usual practice, on sour-
orange stock to avoid the root-rot that is prevalent in the
island. Hevea, Funtumia, and Castilloa were the rubber
plants chiefly in request ; the consignments of Castilloa
rubber from Trinidad and Tobago attained to com-
mercial quantities, and realised good prices. .\ number of
camphor seedlings were successfully raised from imported
seed, and date palms have received attention. A list is

given of more than twenty palms that flowered in the
gardens at .St. Clair during the year.

The scientific papers in the Kcw Bidlvtin, No. S, consist
of a decade of diagnoses of new plants from the herbarium,
an article by Mr. G. Massee on degeneration in potatoes,
another on the cricket-bat willow by Mr. \V. J. Bean, and
a note by Mr. \. E. Brown defining the genus Pcrgularia.
Mr. Massee refers to the e.Kperience of growers that
' seed " potatoes often fail to form sprouts, and attributes
the sterility to two causes, i.e. to arrest of development
of the vascular system in the tuber, and to a want of

sufficient diastase. The information regarding the willows
i-; based on the collaboration of the cricketer, Mr. John
.Shaw, with the Rev. E. R. Linton, a leading e.\ponent
of varieties of willows. On this authority Mr. Bean states

that Sa/i'.v alba, var. cacrulea, bearing pistillate flowers,

yields the best timber, and that .'ialix viridis is suitable,
although inferior to the former. Since, under favourable
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conditions, trees grow to a merchantable size in twelve
years, the cultivation affords a prospect of profitable

remuneration.

The " Flora of the Presidency of Bombay," prepared by
Mr. T. Cooke, makes good progress, as the fourth part
of the second volume, issued in July, deals with the con-
cluding orders of the dicotyledons from Urticacca; lo

Ceratophyllacea;, the gymnosperms and the monocoty-
ledons from Hydrocharitaceaj to Typhacea;. Under the

Urticaccae the genus Ficus is prominent with eighteen

species, one, Ficus Tatboti, being endemic. Only two
gymnosperms, i.e. Ephedra foliata and Gnelum scanden.':.

are regarded as indigenous ; the conifers, ten in number,
and the two eycads noted are exotic, although Cuprcssus
glauca receives the name of the Goa cypress. The
Orehidaceae, with thirty-one genera, include a number of

species confined to the western peninsula, and several are

endemic. The Scitaminea- and Palmae contain numerous
economic plants, many of them introduced, that are briefly

described. Mr. Cooke has also given a key to DrummomI
and Prain's identifications of species of Agave and
Furcriea.

The writer of the article on " Arch;eological Discoveries

in Egypt," which appeared in Nature of September 12,

desires to add that when the article was written nothing

was yet known of the results of Prof. Petrie's excava-

tions, which were therefore not mentioned. Since the

proofs were corrected, the annual exhibition at University

College has been held, and has shown that Prof. Petrie's

discoveries of this year, though by no means very exciting,

have been interesting enough. The best things found are

some splendid interments of the Twelfth Dynasty, with

fine coftins and models of ships, &c., in perfect condition,

from a tomb at Rifa, near Asyut. From other tombs in

this neighbourhood Prof. Petrie recovered an interesting

series of what he calls " soul-houses," which are the

small clay models of dwellings often found in tombs of

the Vlth-XIIth Dynasty period. They are well repre-

sented in our museums, but Prof. Petrie has obtained some

new^ and fine types. Prof. Petrie also excavated at Giza.

We have received a long letter from the Rev. J. W.
Hayes, West Thurrock \'icarage. Grays, Essex, with re-

gard to the so-called " twin-chamber deneholc " at

Gravesend, recently described in the Times, and referred

to in our notes on September ig (p. 522). According to

Mr. Hayes, the two chambers were originally two distinct

deneholes, each with its own shaft, and being in close

proximity were brought into communication by a breach

in the dividing wall, made after the excavation of the

chalk. There is no true platform in either cavern, but

a great quantity of sandy loam occupies the floor. In

Mr. Hayes's opinion, the pick-marks on the roughly hewn
walls could have been made only by an implement of

metal, not by one of horn, bone, or flint; whilst he believes

that the caves were certainly not used either as a dwelling

or as a storehousi- for grain.

In a communication to the Ceylon Observer of

.August 10 Mr. J. Pole records the discovery of numerous

Palseolithic stone weapons on hillocks at Imboolpittia.

Ceylon. Similar discoveries have been made by the

brothers Sarrasin, who have hitherto monopolised the

study of that interesting forest race, the A'eddahs. Mr.

Pole, on rather shadowy grounds, attempts to connect

the implements which he has discovered with the same
tribe.
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An interesting report on tlie borax deposit of Lal^e

Salinas, Peru, lias been published by Mr. A. Joiliamowilz

(Boletin del Cucrpo de Ingenieros dc Miiuis del Pern,

Xo. 49). The so-called lake is dry for thr },'rfatpr part

of the year, and the borax deposit is about 3 feet in

thickness. It consists of ulexite, containing 30 per cent,

of boric acid. The bed is impermeable, so that water

cannot reach the lake at places where borate occurs. The
borate is extracted by means of shallow pits, which become
lillcd with water when the borate is removed. Reports

liavc also been issued by Mr. W. Turner and .Mr. J. J.

Bravo on the geology of the River Chillon (Boletin

\o. 48), and by Mr. H. C. Hurd on the w.uer supply of

<he valley of l.amb.iyeque (Boletin No. 47).

The current issue of the Proceedings of the .American

Pliilosophical Society (vol. xlvi.. No. 1R5) covers two
hundred pages, and contains seventeen papers of very

varied interest. The most important memoir is a detailed

account of the geology of the San Francisco peninsula, by

Mr. Roderic Crandall. It describes the Montara granite,

the Franciscan series, the Merced series (Pliocene), the

Pleistocene beds, the serpentines, the igneous intrusive

rocks, and the schists represented on the peninsula. The
age and origin of the rocks are discussed, and an excellent

coloured geological map is appended. Another paper of

great interest is that by Mr. E. B. Titchener and Mr.
\V. H. Pyle on the effect of imperceptible shadows on the

judgment of distance. Careful experiments show that such

shadows, raised almost to the limit of perceptibility, exert

no influence irpon the judgments of distance by five

observers. Mr. M. D. Kuell gives the results of a pre-

liminary study of some modern micrometers. Me collected

a number of stage micrometers, and measured five to ten

spaces on each with great care. The results show that no

advance in precision has been made during the last twenty-

five years. Indeed, the results do not seem to equal those

of the former period. The papers of chemical interest deal

wilh the measurement of the action of water on metals,

(he production of synthetic alcohol, and the association

theory of solutions.

TirE September number of Symons's Meteorological

Magazine contains a useful paper by Mr. R. 11. Curtis

on the distribution of bright sunshine over the British

Isles. Two forms of recorder have been in general use,

the photographic and burning instruments ; their records

frequently differ considerably, and not always in the same
direction. For the sake of uniformity, the Meteorological

Office now only publishes records from the burning instru-

ment, and these alone have been used in Mr. Curtis's dis-

cussion. Latitude being an important factor, we naturally

find that the sunniest parts of the United Kingdom are

the most southern, the annual total of hours' duration

decreasing from igoo hours in the Channel Islands to

1200 over the north of Scotland. A very clear map shows,

however, that the lines of equal duration have a strong

tendency to follow the coast lines both in east and west,

and that a large portion of the central area of England

and of the south-west of .Scotland is adversely influenced

by smoke and dust ; in winter the largest totals of sun-

shine are obtained in the south-west. A great part of

Ireland, central Wales, and the Highlands of Scotland are

still very inadequately represented by sunshine recorders.

September has proved an exceptionally fine and dry

month over the entire kingdom, and in England the

period without rain continued for about three weeks. Of
the stations reporting to the Meteorological Office, the

least measurement of rain for the month was 0'28 inch at
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Yarmouth, which is only 12 per cent, of the average, whilst

at Bath the percentage was 18, and at Liverpool 19. .At

many places in different parts of the kingdom there was
less than 50 per cent, of the average. In London the

aggregate measurement was a-^S inch, which is 28 per

cent, of the normal. The total measurement of rain since

the commencement of the vear is deficient, except in the

extreme north and west. In London the deficiency

amounts to 4'88 inches, and, so far, .April is the only

month with an excess of rain ; the greatest deficiency in

any month is 1-48 inches, in September. The duration

of sunshine so far this year is, in London, fourteen hours

more than the average, the excess occurring in January,

February, March, and September. There were in all

during the six summer months from April to September

sixty-one days at Greenwich with the temperature 70°

and above, and only two days with a temperature of 80°.

The only years since 1841 with fewer days of 80° and

above are i860, when the thermometer did not once touch

80°, and 1862 and 1879, when there was only one instance

of so high a temperature. The type of weather which

prevailed with such persistence throughout September has

now complrtelv changed, and wilh October rains have

become general.

.A SUMMARY of the paper on the effects of heavy pressures

on arc spectra, communicated by Mr. W. J. Humphreys

to the American Physical Society, appears in the Physical

Review for June. Pressure seems to increase the width

of all lines and displace most of them towards the red by

amounts approximately proportional to the pressure. The

extent of the shift varies from line to line, and is prac-

tically independent of the amount of material used. The

intensities of some lines are increased, of others decreased.

by the pressure.

Mr. E. F. Nortiirup directs attention in the Physical

Review for June to the magnitude of the forces exerted

by the parts of a non-electrolytic liquid carrying an electric

current on each other, and describes several striking ex-

periments in illustration. One of these consists in sending

a large current through a narrow channel of mercury

connecting two small reservoirs of mercury. With a

current of 800 amperes a V-shaped depression half an

inch deep formed at the centre of the channel, the mercury

flowing into the reservoirs. .A slight increase of the

current broke the continuity of the mercury in the channel.

On the liquid flowing together again the circuit was re-

made, the arrangement thus constituting a slow and

irregular interrupter.

In the Physikalische Zeilsclirift for September 15 Dr.

K. E. F. Schmidt has an article on the " barretter," i.e.

the bolometer when used to detect and measure rapid

electrical oscillations. He shows that by enclosing the in-

strument in an oil bath the necessity for using two similar

instruments is obviated. The " barretter " in series with

a galvanometer of low . resistance forms one arm of a

resistance bridge, the other arms of which are wound so

as to have considerable inductance, and thus confine the

oscillating current to the "barretter," the terminals of

which are connected to the circuit in which the oscillations

are to be measured. The oscillating current heats the

fine wire of the instrument, and thus disturbs the balance

of the bridge by a measurable amount. The conditions

for maximum sensitiveness are considered by Dr. Schmidt,

and the results expressed in the form of curves.

Under the title " Grandeur ct D<;cadence des Rayons-N :

Histoire d'unc Crovance," M. Henri Pi^ron gives in the
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Annce psychologiqiic (vol. xiii., p. 143) a review of the

history of the mysterious n-rays from the time when
their discovery was first announced by M. Blondlot in

1003. A complete bibliography of the subject is appended
which comprises in all 176 original papers, very unequally
distributed as regards date, nineteen being published in

1903. '39 i" 1904 (103 in the first half of the year), seven
in 1905, and fifteen in 1906. After the surprising state-

ment had been made that it was possible to chloroform
metals, and thus, by a process of ana;sthesia, destroy
their power of emitting the rays, and largely in con-
sequence of Prof. R. W. Wood's letter in Nature (vol.

Ixx., p. 530) throwing doubt on the existence of the rays,

the lievue scicniijique instituted an inquiry to ascertain
whether other physicists who had worked on the subject
had succeeded in verifying the remarkable statements
made by MM. Blondlot, Charpentier, and Jean Becquerel.
This inquiry, which has been briefly referred to in Nature
(vol. Ixxi., pp. 113, 132, 157), showed that practically all

those who had attempted to establish even the existence

of the n-rays had entirely failed. A simple method of

settling the question once and for all was then proposed
by the Revue scientifique. A number of wooden boxes of

exactly the same size and appearance were to be sealed

up after enclosing in some of them small pieces of lead,

in others rods of tempered steel, the latter being one of

the recognised sources of the rays. It was to be left to

M. Blondlot or his assistants to ascertain by experi-

ments, made in presence of a committee of witnesses,

which of the boxes contained the active material. This
crucial test was, however, declined by M. Blondlot, who
stated that " the phenomena were far too delicate for

such a trial," and left "everyone to form his own opinion

on the n-rays either from his own experiments or from
his confidence in those of others." The subject was thus

withdrawn from the region of fact and transferred to that

of opinion. It is significant that from this time forward
publication of further experiments practically ceased. .\

few attempts were made to obtain photographically

objective evidence of the existence of the rays, but these

did not withstand the test of criticism. It appears now
established that the n-rays and their wonderful effects had
no real existence, but that the results published in so

long a series of papers were due to illusion caused by
a species of auto-suggestion bas»d on preconceived ideas.

The matter forms, indeed, one of the most curious

chapters, not only m the history of physical science, but
also in that of psychology.

Pages 1-78 of vol. ix. of the Proceedings of the

Washington Academy of Sciences contain a very useful

compilation, by Mr. James W. McBain, of all the experi-

mental data referring to the quantitative measurement of

electrolytic migration. Abstracts are given of all papers
bearing on the subject between the years 1814 and 1905,
the numerical results being summarised in the form of

tables. In the introduction a brief discussion is given
of the probable degree of accuracy of the determinations,
of the errors introduced by the use of diaphragms and
by the methods of calculation adopted ; the interpretation

of the results is also dealt with, a number of anomalous
cases which are not in accord with the prevalent theory
of solutions being considered separately, as well as the
questions of hydrated and complex ions. The matter is

arranged chronologically, but for convenience of reference
indexes of substances and authors are appended. The
compilation appears to be very complete, and its value
is enhanced by the fact that a very large number of the
papers bearing on the subject have titles which give no
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indication tl)at thi-y contain experiments on electrolytic

migration.

Messrs. J. Grifein and Sons, I,td., have sent us a

specimen of their new Bunscn burner, which they call an

Improved Teclu Burner." The Bunsen, as a matter of

fact, is a slightly modified Marshall burner, the chief

feature of which was that the air passes up from beneath

the burner instead of being drawn in at the sides of the

tube. The gas, on the other hand, passes in at the side,

and not up the centre. The novelty in the burner is the

arrangement for regulating the air supply, which is cone-

shaped. We have tested the burner, and find it gives a

good non-luminous flame, and can be turned extremely

low without striking back. Even when at its lowest the

flame is quite non-luminous.

The new session of the Institution of Mechanical
Engineers will be opened on Friday evening, October 18,

when a paper on the indicated power and mechanical

efficiency of the gas-engine, by Prof. B. Ilopkinson, will

be read.

OVR ASTRONOMICAL COLUMN.
New Eleme.nts and Epiiemeris i-or Comet 1907^.—The

following set of elements has been calculated for comet
1907^ by Herr Kritzinger, from observations made on
June 15, July 20, and .August 28:

—

T = 1907 September 3'9792 M.T. Berlin.

c» = 294' 21' 377""j

ft = i^f 2' 337" •1907-0.
;• = 8° 58' 6-

1"

J

log y = 9709663.

This appears in No. 420.1 of the Astronomische
Nachrichien (p. 15, .September 20), and is followed by a
daily ephemeris computed therefrom by Herr Spohn ; the

following extract gives the calculated positions and magni-
tude for every eighth day :

—

Ephemeris i2h. (_M.T. Berlin).

1907 a ic)07'o 6 igoy'o log r log .i Mapn"-
h. m. , , tilde

Oct. 3 ... II 38-5... -1-3 I7'9 •9926s. 0-2458 6-9

II ... 12 6-9... -HI 6-3 ... 9-9908 ... 02776 7-4

19 ... 1231-7... -049-9 ... 0-0472 ... 0-3051 7'8

27 ... 12 53-6... -230-8 .. 00967 ... 0-3290 81
Nov. 4 ... 13 13-2 .. -3 58'9 • 0-1399 ..03492 8-5

The magnitudes are derived from the magnitude at the

time of discover)', which is taken as 8^o.

An ephemeris extending to December 30 is given by
Herr J. Franz in No. 4200 of the Astronomische Nach-
richien (p. 401. September 12).

.\n excellent reproduction of Mr. Plaskett's photograph,
obtained at Ottawa on July 20, appears as the frontispiece

to the current issue of ttie Journal of the Royal Astro-

nomical Society of Canada (vol. i.. No. 4).

September Meteors.—A magnificent bolide was observed
at South Kensington by Mr. F. E. Baxandall at 10.40 p.m.
on September iq. Its path lay from near Saturn, where it

first appeared, to a little south of Cassiopeine, where it

was seen to explode and divide into two well-defined por-

tions. The object was intensely brilliant, and travelled

very slowly along its path of nearly seventy degrees.

The Electric Action of the Sun and of the Moon.—
The results of some experiments on the electric action of

the sun and moon, carried out by Dr. Nodon on the

summit of the Pic du Midi, appear in No. 12

(September 16, p. 521) of the Complcs rendiis, and are

exceedingly interesting. Using an aluminium-leaf electro-

meter, so insulated th.at a charge of 1500 volts was re-

tained for a week, Dr. Nodon found that the sun induced

a positive charge, which varied considerably from one
moment to another between one and six volts per minute.
This charge was completely absorbed by clouds passing
before the solar disc, but showed itself when a black card

coated with parafTm was interposed between the sun and
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the instrument. An earth-connected metal scn-i;ii absorbed

the charge.
Dr. Nodon's experiments also indicated that the

potential of the soil depends upon the variable electrical

state of the upper layers of the atmosphere, for when the

indicated potential of the solar charge received remained

constant, that of the soil was also constant, but with a

varying solar potential the terrestrial potential varied

several hundred volts per minute, attaining iti maximum
when the former ceased to manifest itself. This action is

much less marked at sea-level than at the altitude of the

summit of the Pic du Midi. It is suggested that the

rapid variations of the terrestrial potential may indicate

approaciiing tempests, storms, and even earthquakes, and

artual observations by Dr. Nodon tend to confirm this.

With this method improved, prognostications of atmo-
spheric and seismic troubles may become possible. On
August 21, between 8 p.m. and lo p.m., Dr. Nodon also

detected a positive induction produced by the full moon
analogous to the solar charge, and varying from one to

five volts per minute.

Perth Cat.alogue of Standard Stars.—In " A Cata-

logue of 420 Standard Stars, mostly between 31° and 41°

South Declination, for the Equinox 19050, from Observ-
ations made at the Perth Observatory, Western .Australia,"

Mr. W. Ernest Cooke, the Government astronomer of

Western Australia, appears to have done an excellent piece

of work, though one might wish that the details had been

given somewhat more fully.

When some of the South American observatories failed

to fulfil their engagements with reference to the Inter-

national Photographic Chart of the Heavens, the gap was
to some extent bridged by the Perth Observatory under-

taking to observe the zone 32°-40° S. The catalogue

plates for this zone are now practically complete, but the

measurement of the star images and the necessary reduc-

tions are delayed by the want of a sufficient number of

known stars to furnish the plate constants. For this

reason it is proposed to observe some 10,000 stars, appro-

priately scattered throughout the zone, and for reasons

which are not explained the method of absolute determin-

ations has been abandoned in favour of zonal observations.

Unfortunately, .Auwors's catalogue, which has been
accepted as the basis of the system, does not contain a

sufficient number of standard stars, and it has been neces-

sary to choose others to act as secondary standards, and
to observe these repeatedly. The present catalogue gives

the places of 420 stars, which will be adopted as funda-
mental in the zone reductions.

The number of observations of each star is usually ten,

and, judged by the probable error of a single observation,

the accuracv of the mean result should be sufficient for

the purpose.

I7A.Y.V.4 MEETIXG OF THE IROX AXD STEEL
IXSriTUTE.

"T^HE autumn meeting of the Iron and Steel Institute

was held in Vienna on September 23 and 24. under
the presidency of Sir Hugh Bell, and was largely attended,

there being about 450 members present. The proceedings
opened with addresses of welcome by the chairman of the

reception committee, by the Minister of .Agriculture and
Mines as representative of the Austrian Government, by
the Mayor of Vienna, and by the president of the .Austrian

Society of Engineers and .Architects, in the building of

which the meeting was held. The addresses of welcome,
which were delivered in German, having been translated

by the secretary, Mr. Bennett H. Brough, the president.

Sir Hugh Bell, responded in an eloquent German speech,

and incidentally announced that the .Archduke Frederick

of .Austria, who had acted as patron of the reception com-
mittee, had accepted honorary membership of the institute.

The technical business then began.
Mr. W. Kestranek read the first paper. It recorded

the progress made in the .Austrian iron industry during
the twenty-five years that have elapsed since the institute

last met in Vienna. In 1882 Austria-Hungary produced

600,000 tons of pig iron, and the annual output has now
risen to i.qoo.ooo tons. The countrv suffers from a

scarcity of coking coal. It has nevertheless been able to
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maintain its position among the iron-producing countries

of the world.
In the second paper read, Prof. H. Bauernian described

the Erzberg of Eisenerz, the largest of the series of

mineral deposits associated with the PaliEOzoic rocks of the

eastern .Alps. The raw ore averages 38-73 per cent, of

iron, and the calcined ore 5068 per cent. The ore is

obtained by quarrying, the entire face of the deposit being

laid out in a scries of steps or terraces, fifty-eight in all,

varying in height from 33 feet to 43 feet, giving a total

depth of working faces of about 2000 feet. The present

annual output is about 1,600,000 tons. The mining of

iron ore on the Erzberg has been carried on from very

earlv times. Traditionally, the workings date back to the

eighth century, but there arc no authentic records older

than A.D. 931.
.A paper on steel and meteoric iron was read by Prof.

F. Berwerth (V'ienna). The paper was prepared by way
of introduction to the meteorite collection of the Imperial

Natural History .Museum, where opportunities are afforded

for the study of meteoritic iron masses under conditions

unequalled elsewhere. Meteoritic falls from 615 different

localities are represented in the collection by 2075 speci-

mens, the total weight of which is 35 tons. Of these,

232 falls are iron meteorites, weighing together more than

2j tons. The author's descriptions show that meteoritic

iron and steelworks' steels are results of essentially similar

chemical and physical causes.

Prof. J. von Ehrenwerth (I.eoben) read a useful paper

on the determination of the total quantity of blast-furnace

gas for a given make of pig iron. The method proposed

should prove of great value in view of the increasing

importance of the waste gases as an economic factor in

iron smelting, more particularly since their successful

application in driving gas-engine? makes it necessary that

closer control should be exercised in their disposal.

At the present time there is a constantly increasing

number of cases in which industrial practice is profiting

by the application of the laws of modern physical

chemistry. Some examples of conclusions dealing with

the metallurgy of iron which may be arrived at in this

way were given in a lengthy paper contributed by Baron

H. von Juptner (Vienna). He dealt more particularly with

the laws of chemical equilibrium as applied to metal-

lurgical chemical processes.

In a paper read before the institute last May, Mr.

C. E. Stromever (Manchester) mentioned several failures

of steel plates and structures, which appeared to indicate

that certain qualities of mild steel might have the property

of changing their nature with age. In a supplementary

paper he gave the results of further experiments. They

have not revealed a test which will discriminate between

trustworthv and treacherous qualities of steel, but they

have nevertheless established the fact that mild steel does

possess ageing properties, and that certain practices which

are still fairly common amongst engineers are not free

from dangerous possibilities.

Four papers were read on the subject of hardening

steel. Mr. C. O. Bannister (London) and Mr. W. J.

Lambert (Woolwich) dealt with the case-hardening of mild

steel, giving the results of some observations on the micro-

structure of cemented bars, on the depth of hardness, and

on the carbon contents. The results do not throw much

light on the manner in which the carbon penetrates the

metal, but the authors consider that the solid solution

theorv is capable of offering a satisfactory explanation.

Mr. G. Shaw Scott (Birmingham) also contributed a paper

on case-hardening. He considered that nitrogen in some

form is necessary for the practical performance of case-

hardening, and suggested that ammonia, whilst being the

prime agent in any change, may lead to the formation

of cvanogen, which acts as a carrier of carbon to the

metal to be carburised. Nitrogen, he concluded, should

be added to the list of elements which cause iron to take

or retain the 7 form ; and since 7 iron combines more

readilv with carbon than does a iron, the action of nitrogen

on the iron would appear to be sufficient to explain its

beneficial effect during the early stages of the process of

case-hardening. Throughout the research burnt leather,

which is in general use in trade circles in England, was

1 employed as the standard case-hardening material.
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The results obtained in practice during the hardening
of steel depend upon the conditions under which the trans-
formations of the metal take place, and particularly on
liie duration and the temperature of the heating, the
inergy of the quenching bath, and the size of the pic<es
cjuenched. The part played by each of these factors was
discussed in a lengthy paper contributed by Mr. L.
Demozay (Paris). The last paper on hardened steels,

contributed by Mr. Percy Longmuir (.Shefileld), was some-
what controversial in character. He stated that no
metallographical investigation yet published has been of
the least service as a guide to the thermal treatment of
high-speed steels, and that comparatively little inform-
ation has been given on the hardening or tempering of
carbon steels. The diversity of structure in normal and
abnormal products quenched under unsuitable conditions
.xplains to some extent the attitude of practical men
towards the microscope, but instead of leading to con-
demnation it should rather lead to recognition of the value
of microscopical examination. Diversity indicates wasters,
whilst uniformity denotes correct hardening conditions.
The ideal structure, or lack of structure, of commerciallv
hardened carbon steels is produced only in a certain range
of quenching temperature, which varies according to the
composition of the steel and the contour of the piece to
be hardened. Temperatures outside this range result in
more or less crystalline patterns, which in the smallest
of sections vary from field to field. Although certain of
these patterns may give the appearance of special con-
stituents, they are in reality the product of an abnormal
quenching temperature, and steels containing them,
although hard, are useless for cutting or resisting
abrasion.

A paper was then submitted by Mr. B. H. Thwaite
(London) on the economic distribution of electric power
from blast furnaces. The scheme he proposed is to pool
the waste gases from all the furnaces of an iron-making
district and to transmit the electrically transformed energv
to a central distributing station.
The last paper submitted was by Mr. F. J. R. Carulla

(Derby), who described a new blue-black paint as a pro-
tective covering for iron. In the preparation of iron and
steel rods for wire drawing and galvanising, as also in
the preparation of plates for tinning, the iron is kept for
a time in a bath of acid to remove the scale. When
hydrochloric acid is used, a solution of chloride of iron is

obtained, and many methods have been devised to utilise
these solutions. It is now suggested that ammonia might
be employed for the precipitation of the oxide of iron,
seeing that the value of the ammonium chloride is greater
than that of the ammonia employed. The blue-black
precipitate is a valuable addition to' the list of pigments
that can be employed with advantage for the protection
of structural ironwork.
During and after the meeting the institute was received

with lavish hospitality. The members and the ladies
accompanying them were entertained at banquets bv the
Austrian iron trade and by the Municipalitv of Vienna

;

they were taken to luncheon on the top of the Schnee-
berg, to afternoon tea at the Imperial Palace of Schon-
brunn, and to a special performance at the Imperial Opera
House. They were honoured with a reception at Court,
and the council lunched with the Archduke in his palace!
On September 26 and 27 the members were divided into
three grouos, to visit the iron mines and works in
Bohemia, .Styria and Moravia, and Silesia respectivelv.
Altogether the meeting was without doubt the most enjoy-
able and the most instructive recorded in the institute's
annals.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Mr. Andrew Carnegie has given a donation of 10,000;.
towards the establishment of a technical college at
Aberdeen.

Mr. Arthur Aclani) is to distribute the medals and
prizes of the Royal College of Science in the lecture theatre
of the Victoria and Albert Museum this afternoon
(October 3) at four o'clock.

NO. 1979, VOL. 76]

.\t Oxford on Monday the honorary degree of Doctor of
.Science was conferred upon Dr. Ludwig Mond, F.R.S.,
who was nominated for the degree at the last Encaenia,
but was prevented by ill-hialth from attending then to
receive it.

A COURSE of free lectures to teachers, entitled " The
Native Races of the Empire," will be given by Dr. A. C.
lladdon, F.R..S., at the Horniman Museum, on Saturday
mornings from October, 1907, to May, 1908, beginning on
October 12. Admission will be by ticket only, to bo
obtained from the C'U rk of the London County Council,
County Hall, Spring (i.irdens, S.W.

The mayor of the- borough of Bethnal Green appeals
for assistance for the Bethnal Green Free Library, which
is supported entirely by voluntary subscriptions. The
great want of the present time is a new and enlarged
building in a more prominent position, to accommodate
the increasing number of readers and provide reading-
rooms for boys and girls. Mr. G. F. Hilcken, the
librarian, will be glad to receive donations or subscrip
tions.

.AxxouxcKMEXTS of the following scholarship award.s
have reached us :— University of London : University
College—Bucknill scholarship of 135 guineas, T. C.
Graves ; entrance exhibitions of 55 guineas each, P. V.
Early and B. Woodhouse. Guy's Hospital Medical
School—-Senior science scholarships for university students,

50/., J. G. Saner; junior science scholarships, isof., J. F.

Mackenzie; bol., R. D. Passev. Entrance scholarships,

tool.. C. S. L. Roberts; 25!., G. D. Eccles ; 25/., G. F.

Romer.

The programme of university extension lectures for the

coming session has just been issued by the University
Extension Board of the University of London. A three
years' course on the evolution of mankind as seen in the
development of industries and institutions will be carried

on at L^niversily College, the first term's work being
taken by Prof. Lyde on geographic control of human
evolution, while Dr. Slaughter will lecture in the Lent
term on forms of primitive society, and Dr. Haddon in

the summer term on the distribution of races. The course
of work on human evolution as seen in the child and
the race, brought to a successful conclusion last session,

will be repeated at the Goldsmiths' College, New Cross,
Dr. Chalmers Mitchell giving the earlier lectures and Dr.
Slaughter and Dr. McDougall taking the later lectures.

.Vmong recent developments connected with the North-
ampton (Polytechnic) Institute, London, B.C., referred to

in the calendar for the session 1907-8, particular mention
should be made of those in the department of technical

optics. The most noteworthy of these developments is a
course on the production and measurement of light, which
is being given to both day and evening students by the
electrical engineering and applied physics department and
by the department of technical chemistry jointly. The
lectures and laboratory work in the electrical engineering
department deal with all the various kinds of electric

lamps, glow, arc, and luminescent; with the problems of

the production of light, and photometrv, and general ques-
tions of radiation. In the technical chemistry department
the subject is taken up from the chemical side, and the

whole subject of incandescent lighting dealt with. The
properties of rare metals and rare earths, their production,
extraction, and use for all kinds of incandescent lighting,

both gas and electric, are fully dealt with, and the pro-
duction of metallic filaments for electric glow" lamps is

thoroughly studied. In the technical optics department
four new- classes especially suitable for artisan students
have been started. There are also special classes for the

instruction of kinematograph operators, which it is hoped
will place this kind of work upon a sound scientific basis.

The calendar of University College, London, for the

session IQ07-8, which has just been issued, contains many
new features. There is a sketch of the history of L^ni-

versity College by Dr. Carey Foster, together with a full
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statemont of the statutes and regulations under which the

college is now governed in its new position as an integral

portion of the University of London. It also contains a

set of plans that show the uses to which the extension of

building's is being put. It appears that the space now
available for university purposes is greater by one-third

than it was last session. .Among the most striking

features of the new developments are the following :

—

the institution of a new department of geology with geo-

logical museum, rock museum, and research room ; the

enlargement of each of the engineering departments and
of the drawing office ; the enlargement of the department

of applied matliematics, and the provision of special rooms

to be Icnown as the Galton research laboratories in con-

nection with the Eugenics Institute founded by Mr. Francis

Galton. The calendar also contains a section setting forth

in full the arrangements for post-graduaie courses of

lectures and arrangements for research work. The oppor-

tunities for research work are full and ample, and the

.regulation with regard to admission is such that no one

qualified to undertake research work ought to be debarred

therefrom. It appears from the summary of students that

there were no fewer than 171 post-graduale and research

students in the college last session, consisting of 140 men
and thirty-one women.

At the annual meeting of the governors of the Glasgow
and West of Scotland Technical College on September 24
Mr. G. T. Beilby, F.R.S., was unanimously elected chair-

man of the governors in succession to the late Sir William
Robertson Copland. -As a chemical technologist, Mr.
Beilby enjoys a world-wide reputation. In industrial

circles his name is more particularly associated with the

Young and Beilby retort, and with a process for the manu-
facture of potassium cyanide. The introduction of the

former revolutionised the process of shale distillation, and
enabled the industry to emerge successfully from the

struggle for existence ; by means of the latter invention

he has been instrumental in retaining an important in-

dustry in this country. As an investigator in the regions

of pure science, Mr. Beilby has also established his reputa-

tion, his valuable researches on the surface structure of

metals having attracted widespread attention. The second
section of the new buildings for the college is in course

of erection, and is expected to be ready for occupation in

the session 1908-9 ; operations on the third section, which
will complete the buildings as originally planned, will be

undertaken immediately. The accommodation provided in

the new buildings has enabled the college to extend its

work in various directions. Recognition has been given

to the importance, in a large engineering centre, of the

studv of fuels and their applications, and a very complete
equipment has been provided in the department of technical

chemistry for valuing fuels and illustrating the methods of

controlling their use. This consists of calorimeters of all

the various types for use with solid, liquid, and gaseous
fuels, all the commonlv used forms* of pvrometer, and an
(.vperimental gas producer. .Another feature of this de-

partment is the plant wliich has been installed for giving
Instruction in the methods of conducting technical experi-

ments. The equipment includes grinding mills, filter and
hydraulic presses, a hydro-extractor, a small refrigerating

plant, pumps, an air liquefier, a steain-jacketed pan, and
a double-effect vacuum evaporator plant. The laboratory
in the department of motive-power engineering has been
full}" equipped, and in designing the equipment the object

has been, not merely to provide for the illustration of

principles set forth in the lecture course, but also to pro-

mote the industries of the district by obtaining inform-
ation ahead of current practice. In addition to the

ordinary steam, gas, and oil engines, there are several

pieces of plant of special interest ; with one of these

engines experiments are being made from which it is hoped
that information will be obtained to settle the much
disputed points in the initial condensation versus valve

leakage controversy. In the equipment of the other labor-

atories equal care has been shown, and everv effort has
been made to render them suitable for the nei'ds of a great

centre of industry.
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SOCIETIES AND ACADEMIES.
London.

Royal Society, June 20.—"The Fluted Spectrum of

Titanium Oxide." By A. Fowler.
The author has previously shown that nearly all the

dark flutings whicli are characteristic of the spectra of

Antarian or third-type stars correspond with flutings

obtained from compounds of titanium.

The first part ol the present paper gives an account of

experiments which indicate that the flutings in question
are produced by a compound of titanium with oxygen, and
not by the vapour of the metal itself. The most con-
clusive evidence on this point was alil'orded by titanium
chloride, which, in the absence of oxygen, did not show
the Antarian flutings, although the occurrence of another
group of flutings, attributed to the chloride itself, indicated

that the conditions were not unfavourable for their pro-

duction if their existence depended only upon the presence

of titanium. Experiments with nielallic titanium also

showed that the .Antarian flutings were only produced in

the presence of oxygen.
The result is of some importance as indicating that the

source of the fluted absorption in the .Antarian stars is

at a temperature low enough to permit the formation of

a chemical compound, and also as demonstrating the

presence of oxygen, of the existence of which in these

stars there is otherwise no direct evidence. The investi-

gation has lately gained additional interest in consequence
of Prof. Hale's discovery of some of the less refrangible

flutings in the spectra of sun-spots.

The second part of the paper contains a revised and
extended table of wave-lengths, based upon photographs
taken with much greater dispersion than that previously

employed. F'or the first heads of the more prominent
groups of flutings the wave-lengths tabulated are 458462,
4761.08, 4954-78, 5167-00, 544S-48, 5597-92, 6158-86, and
7054-5. .AH of these are strongly marked in the stellar

spectra, that in the extreme red having lately been photo-
graphed by Slipher and Newall. Two of the stellar bands,
however, about wave-lengths 5862 and 6493, do not appear
to be sufficiently accounted for by titanium oxide. Photo-
graphs of the spectrum are reproduced in the paper.

Received July 4.
—

" The Effect of Pressure upon .Arc

Spectra. No. i. Iron." By W. Geoffrey Duffleld.
The first part of the paper contains a description of the

mounting and adjustment of the large Rowland concave
grating in the physical laboratory of the Manchester
University. The feature of this is the stability of the

carriages carrying the grating and camera, and the novel

construction and attachment of the cross-beam, which
secure the absence of any disturbance which might be

caused by bending or sagging.
The second part describes experiments made with a

pressure cylinder designed by Mr. J. E. Petavel, F.R.S.,

in which an arc is formed between metal poles opposite

a glass window, through which the light is examined by
means of the grating spectroscope. .A system of mirrors

allows the image of the arc, however unsteady it may be,

to be kept almost continuously in focus upon the slit.

Tw^o sets of photographs of the iron arc in air have
been taken for pressures ranging from i to loi atmo-
spheres (absolute), and the results are given below for

wave-lengths A. = 4ooo k.V. to ^ = 4500 A.U.

I. Broadening.

(1) With increase of pressure all lines becoine broader.

(2) The amount of broadening is different for different

lines, some almost becoming bands at high pressures, and
others remaining comparatively sharp.

(3) The broadening may be symmetrical or unsym-
metrical ; in the latter case the bro.adening is greater on
the red side.

II. Displacement.

(i) Under pressure the most intense portion of every

line is displaced from the position it occupies at a pressure

of I atmosphere.

(2) Reversed as well as bright lines are displaced.

(3) With increase of pressure the displacement is towards
the red side of the spectrum.
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ji The . displacement is real, and is not due to un-
r.iiietrical broadening.

ij) The displacements are different for different lines,

(li) The lines of the iron arc can be grouped into series

according to the amounts of their displacements.

(7) Three groups can in this way be distinguished from
one another; the displacements of Groups 1., II., III. bear
to one another the approximate ratio 1:2:4. (1 he exist-

ence of a fourth group is suggested by the behaviour of

two lines, but further evidence is needed upon this point
;

1:2:4:8 would be the approximate relations existing
between the four groups.)

(8) Though all the lines examined, with two possible
exceptions, fall into one or other of these groups, the lines

belonging to any one group differ to an appreciable extent
among themselves in the amounts of their displacements.

(cj) The relation between the pressure and the displace-
ment is in general a linear one, but some photographs
taken at 15, 20, and 25 atmospheres pressure give read-
ings incompatible with 'this relation. Other photographs
at 15 and 25 atmospheres present values which are com-
patible with it.

(10) The abnormal readings are approximately twice
those required by the displacements at other pressures, if

the displacement is to be a continuous and linear function
of the pressure throughout.

fii) On the photographs showing abnormal displace-
ments the reversals are more numerous and broader than
they are on plates giving normal values, and there is some
evidence in favour of a connection between the occurrence
of abnormal displacements and the tendencv of the lines
to reverse.

Ill, Reversal.

(i) .As the pressure is increased, reversals at first become
more numerous and broader.

(2) The tendency of the lines to reverse reaches a maxi-
mum in the neighbourhood of 20 to 25 atmospheres, and
a further increase in pressure reduces their number and
width.

(3) T\yo types of reversal appear on the photographs,
symmetrical and unsymmeirical.

(4) Within the range of pressure investigated, the
reversals show no tendency to change their type.

(5) In the case of unsymmetrically reversed lines in the
electric arc, the reversed portion does not in general corre-
spond to the most intense part of the emission line, being
usually on its more refrangible side.

(6) The displacements of the reversed parts of the un-
symmetrically reversed lines of Group III. are about one-
half the displacements of the corresponding emission lines.
Indeed, the reversed parts of the lines of Group III. fall
apnroximately in Group II.

(7) No relation between the order of reversal and the
frequency of vibration, such as exists in the spark, has
been observed in the iron arc for the ranges of wave-
length and pressure examined.

I\'. Intcnsily.

(i) The intensity of the light emitli'd bv the iron arc
is, under high pressure, much greater tlian at normal
atmospheric pressure.

(2) Changes in relative intensity of the lines are pro-
duced by pressure. Lists of enhanced and weakened lines
are given.

Paris.

Academvof Sciences, September 23.—M. Henri Becquerel
in the chair.—The red disease of the pines in the Upper
Jiuii: E. L. Bouvier. This disease attacks Abies
pcciinata and leaves Picea untouched, and during the last
year has assumed alarming proportions in the Jura. A
fungus would appear to be the cause of the disease, and
a'! this attacks pines only, it is proposed as a remedi.il
measure to plant no more pines, but to replace them with
Picea. Trees that are .tttacked should be cut down, since
their vitality is already destroyed.—Parthenogenesis with-
out o.>;ygen. The elevation of the parthenogenetic larvre
of .\steria up to the perfect form : Yves Delate. The
author has repeated the experiments of Loeb on the in-
fluence of the absence of oxvgen, but cannot confirm them

;

oxygen does not appear to have the influence accorded lo
it by I.oeb. The preparation of the solution for the
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development experiments has been simplified, and now
consists of 300 c.c. of sea water, 700 c.e. of a solution

containing 388 grams of saccharose per litre, 0-15 gram
of tannin dissolved in a little water, and 3 c.c. of a normal
solution of ammonia. The eggs, extracted from the

ovary, are placed for one hour in 50 c.c. of this solution,

then placed in sea water, two or three times renewed by
decantation in order lo remove all traces of the reagent.

After eighteen hours the vessel swarms with living larva'.

Details are given of all the sea-urchins which have reached
the fully developed stage, including one abnormal speci-

men possessing hexameral symmetry.—The series of

methylation of ethyl alcohol from the point of view of the

aptitude of isomerisalion of the haloid esters : Louis
Henry. The change of an alkyl halidc into an isomer
usually means the transference of the halogen atom to a
carbon atom combined with a smaller number of hydrogen
atoms than the original carbon atom.—The Daniel (1907)
comet and its spectrum: Henri Chretien.—Special iron

castings, and more especially castings containing nickel :

I.(?on Guillet. The net result of this, together with the

previous work on the same subject, is that elements such
as nickel, aluminium, and silicon, which dissolve in the

iron, favour the formation of graphite. Elements which
form a double carbide with cementite oppose the form-
ation of graphite (manganese, chromium).—Experimental
researches on the lesions following compression and crush-
ing of the sensitive ganglia : G. Marinesco and J.

Minea.—Memory in Convoluta roseoffeiisis : Louis
Martin. Specimens of Convoluta removecl from the sea-

shore and placed in a jar in the laboratory oscillate for a
certain time in synchronism with the time of the tides.

Under certain conditions, which are described in detail,

this memory disappears.—Contribution to the study of the
lower valley of the river Ain : J. B. Martin,
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HIGHLAND SPURT.
The Wild Sports and Natural History of the High-
lands. By Charles St. John. Pp. \x + 3i4.

(London : John Murray, 1907.) Price 2s. bd. net.

THE appearance of a reprint of the ninth edition

of "The Wild .Sports of the Highlands," first

published sixty-one years ago, is sufficient proof of

the permanent merit of that delectable book, but

hardly affords a pretext for a set review of one so

well and widely known. More to the point, perhaps,

to recall the personality of the author, with which his

many readers are less familiar than they arc with his

writings. A great-grandson of Lord Bolingbroke,

the Tory Minister of Queen .\nne and .Secretary of

State to the Old Pretender, Charles St. John be-

came a clerk in the Treasury in 1.S2S, where he
proved a distinct failure. His heart was in the open
air; his uncle, the second Lord Bolingbroke. lent him
a lodge in Sutherland, where he had the good fortune

to win the affections of Miss Ann Gibson, a \ewcastle
banker, whom he married in 1834. His wife not

only brought him some money, but hearty sympathy
in his devotion to sport and natural historv.

In these pursuits the St. Johns might have passed
their placid lives known to few except shepherds,

gillies, and such venturous sportsmen as had dis-

covered the splendid resources of the moors of Morav
and Sutherland, had not Cosmo Innes, SherifT of

.Moray, made acquaintance with the recluse and be-

come impressed with his knowledge of woodcraft

and wild animals Why, he asked, did not .St.

John turn his abundant leisure to account bv writing

on his favourite subjects? St. John laughed at the

notion, saying he was quite pleased if he could

manage to reply intelligibly to his few corre-

spondents; but in the end Innes persuaded him to

try his hand, so that, during the winter of 1844-5,

.St. John composed a few little essays on sport and
natural history. One of these, entitled " The Muckle
Hart of Benmore," Innes shaped into an article for

the Quarterly Review, which so much delighted the

editor, Lockhart, that St. John, stimulated by an
unexpected honorarium, set to work in earnest, and
before his early death in 1853, at the age of forty-

four, he had completed the work presently under

notice, "A Tour in .Sutherlandshire," two volumes,

published in 1849, and " Natural History and Sport

in Moray," published ten years after the author's

death. Death is the crowning act of all field

sports, and St. John was an adept in pursuit; but it

was from the bv-products, so to speak, of a day's

fishing, shooting, or stalking that he drew keenest

delight—the behaviour, the attitudes, the natural

traits of beast and bird. He found out for himself

manv secrets which are now well known to ever)'

iield-naturalist. Here is one, for instance, with

which all gamekeepers are familiar, but the cause of

which remains still to be elucidated.

" It is a curious fact, but one which I have often

observed, that dogs frequently pass close to the nest
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of grouse, partridge, or other g;imc, without scent-
ing the hen bird as she sits upon her nest. I knew
this year of a partridge's nest which was placed close
to a narrow footpath near my house; :md although
not only my people, but all my dogs, were constantlv
passing within a foot and a half of the bird, they
never found her out, and she hatched her brood in

safety."

Here, again, is a note the truth whereof is slowly

gaining ground, although it has had to fight its way
to acceptance through half a century of incredulity.

" With regard to the mischief done by owls, all

the harm they do is amply repaid by their utility in

destroying a much more serious nuisance in the
shape not only of the various kinds of mice, but of
rats also; these animals being their principal food
and the prey which ihev an- most adaiHcd for catch-
ing."

There has been a controversy in the Scotsman
lately about the food of the water-ousel or dipper,

opinion appearing to be equally divided upon the

question whether that bird devours the spawn of

fish. The late Prof. Newton, Frank Buckland, and

other good observers stoutly defend the dipper

against the accusation, but St. John entertained no

doubt about its truth. It is certainly difTicult to

undersand how a carnivorous bird, searching for

food at the bottom of the water, should be so dis-

criminating as to reject the ova of trout and salmon

and feed only on aquatic insects and their larvae.

Prof. Newton, however, wrote with much confidence

on this subject.

" By the careless and ignorant it is accused of

feeding on the spawn of fishes, and it has been on

that account subjected to much persecution. In-

numerable examinations of the contents of its

stomach have not only proved that the charge is

baseless, but that the bird clears off many of the

worst enemies of the precious product."—("Dic-

tionary of Birds." p. h68.)

On the other hand, St. John's adverse verdict does

not seem to have been based on actual observation.

" The water-ousel is supposed to commit great

havoc in the spawning beds of salmon and trout,

uncovering the ova and leaving what it does not eat

open to the attacks of eels and other fish, or liable

to be washed away by the current; and, notwith-

standing my regard for this little bird, I am afraid I

must admit that he is guilty of no small destruction

amongst the spawn. . . . Notwithstanding the bad

name he has acquired with fishermen, I never could

make up my mind to shoot him."

It is a pity that grave charges like this should be

laid upon such slight evidence. It must be a very

feeble or poor-spirited eel that cannot help itself to

as much spawn as is good for it without employing

the dipper as pioneer. The question ought to be

settled once for all by examining the contents of the

stomach of a water-ousel shot among spawning

salmon.

St. John's pages well bear re-perusal. They are

charged with the free air of the moor and the loch,

and. greatly as nature students have multiplied

since his day. none of them gives more direct in-

sight thrm he does into the vie intime of wild animals.

B B
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SOClOhOQlCXL SCIEi\CE.

'(i) Sociological Papers. Vol. iii. (1906). Published

for the Sociological Society. Pp. xi + 382. (London :

Macmillan and Co., Ltd., 1907.) Price lox. 6d. net.

(2) Heredity and Selection in Sociology. By G. Chat-

terton-Hill. Pp. xxxii + 571. (London : Adam and

Charles Black, 1907.) Price 12s. 6d. net.

(1) ' I "'HIS volume is quite equal in interest to either

-1- of its predecessors, .\mong the papers which

it comprises, those contributed by Dr. Archdall Reid

and Mr. .A. E. Crawley are of preeminent interest,

owing partly to the merit of the papers themselves,

partly to the discussions which followed, and the

written communications elicilcd from English and

foreign authorities. Dr. Reid took as his subject " The
Biological Foundations of Sociology." The present

evolution of civilised man is, he maintained, mainly

against disease. Intellectual power in a nation de-

pends almost entirely upon the environment of the

individuals that make up the nation—in fact, upon

education. Education ought to make the pupil think

instead of overtaxing his memory. In particular,

medical students should study heredity. Until doctors

as a body are masters of what is known on this sub-

ject, the medical profession will never occupy the place

that properly belongs to it. Dr. Reid's statement of

his case was at once trenchant and guarded, and the

criticisms fell mostly wide of the mark. But is there

not, in addition to the evolution against disease on
which he lays so much strees, a moral ev-olution going
on ? There is everywhere a great demand for honest

men. Steadiness and trustworthiness are the quali-

ties which modern civilisation most requires. In the

lowest stratum of society, from which the casual

labourers mainly come, such things are perhaps not

important enough to have survival value. But in

all the strata above the very lowest the qualities of

steadiness and trustworthiness are those which pay,

are those which enable a man to bring up a family

;

and men and women who are deficient in them sink
lower or are eliminated altogether. Dr. J. L. Tayler's

paper on the study of individuals (individuology) and
their natural groupings (sociology) is to some extent
an answer to Dr. Reid's. Instead of finding in dis-

ease an influence which strengthens the race, he holds

that slums favour barbaric types, whereas with higher
social conditions, while diseases testing physical en-

durance are destroyed by hygienic developments,
others arise that test mental tenacity and strength.

Mr. A. E. Crawley's paper on the origin and func-

tion of 'igion is one of great interest. He holds

that the pioblem of religion is a psychological pro-

blem, and that the general culture of the savage is

entirely religious. Religion is a " psychic tone or

temper or diathesis." The religious emotion conse-

crates all such elemental concerns as birth, puberty,

marriage, sickness, death, and burial. It is, in fact,

the " affirmation and consecration of life." Religion,
therefore, rests on a basis of individualism, though
the heightening of the individual life leads to an
expansion of individuality, and so to sympathy and
altruism.

In a written communication Prof. Starbuck points
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out that not only religion, but art, morality, and
philosophy, heighten and deepen life. The feeling of

awe in the presence of a supersensuous reality is an

essential part of religion.

We have space for little more than a bare enumer-
ation of the other papers:

—

"A Practicable Eugenic
Suggestion," by Mr. W. McDougall ; "The Socio-

logical Appeal to Biology," by Prof. J. A. Thomson;
" .A Suggested Plan for a Civic Museum and its

-Associated Studies," by Prof. Patrick Geddes;
" Sociology as an .Academic Subject," by Prof. R. M.
Wenley—an interesting account of sociology in

.America; " The Russian Revolution," by G. de Wes-
selitsky; "The Problem of the Unemployed," by

Mr. W. H. Beveridge—a short, sensible paper fol-

lowed by a discussion in which Mr. J. A. Hobson
and Mr. Rider Haggard took part; "Methods of

Investigation," by Mrs. Sidney Webb; "The So-

called Science of Sociology," by Mr. H. G. Wells.

(2) From beginning to end this is a very interesting

book. It is the result of much thought on great sub-

jects, and it is written in clear and forcible style.

But many of the questions discussed are highly con-

troversial, and it is only to be expected that among
competent critics there will be not a few who will

come to different conclusions or who will remain un-

convinced.

Part i. is introductory, and consists of a general

account of evolution. The author is a strong believer

in Weismann, whose doctrines he vigorously cham-
pions. The criticism suggests itself, that since it is

a cardinal doctrine of Weismann, accepted uncondi-

tionally by our author, that, as soon as natural selec-

tion ceases to work, degeneration sets in, it would

have been better to give more evidence of this from

the organic world. On the other hand, too much, in

the opinion of the present writer, is made of germinal

selection—a hypothesis which rests on a very unsure

foundation.

In part ii. we get to the heart of the book. Its

title is " Social Pathology," and in it our author deals

very ably with some of the most difficult problems

of modern civilisation. Among the most civilised

nations suicide, insanity and syphilis are increasing.

There is, besides, much inverse selection, elimination,

that is, of many who under more natural conditions

would be best fitted to survive, while, oh the other

hand, an artificial environment brings about the sur-

vival of the weak and sickly. No doubt there is much
reason for our author's somewhat desponding tone.

But is not suicide, however clumsy its operation, one

of the means by which the unfit are eliminated? And
does not drink remove thousands of the most weakly

before they have propagated their kind? Though it

degrades the individual, does it not keep up the

physical strength of the race? The survival of the

weakly has undoubtedly a deplorable effect. .Altruism

and science strive to keep every child that is born

alive until it attains to manhood or womanhood.
Here is the fountain-head of the physical degeneration

of civilised races. Still, Mr. Chatterton-Hill is, per-

haps, over-pessimistic. There is still an enormous

amount of elimination ; not far short of fifty per cent.
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of our population die before the average age of mar-
riage.

The possible remedies for the diseases of our social

system are discussed. The increase of suicide, we are

told in the very interesting discussion of the subject,

is due to want of integration. We live in an age of

rampant individualism, for which, however, socialism

supplies no remedy. Religion has not the hold on

man that it once had. Family life is less strong than

it was, and tribes and village communities are things

of the past. Men make away with themselves be-

cause they have no strong ties and no strong interests.

In times of political commotion there are fewer sui-

cides, apparently because there is plenty to think about.

To a great extent the theory of want of integration

explains the facts. But is our author right when he

maintains that Roman Catholicism is a stronger inte-

grating' force than Protestantism? Is not the form

of faith rather a symptom than a cause? The most

go-ahead races have seceded from the church of Rome.

The Roman Catholic peoples are more primitive and

less industrial ; and in this, as in most social ques-

tions, there are many factors to be taken into con-

sideration. But however much we may disagree with

some of Mr. Chatterton-Hill's conclusions, the book

is a book to be read. F. W. H.

OVR BOOK SHELF.
British Rainjall, 1906. On the Distribution of Rain

in Space and Time over the British Isles during the

year igo6. By Dr. H. R. Mill. Pp. 100 + 280.

(London : Edward Stanford, 1907.) Price Jos.

The present volume is the forty-sixth of this valuable

and unique publication ; it gives, in various forms, the

results of observations made at 4267 points in the

British Isles. The plan of the work is the same as

last year, being divided into two parts :— (i) original

papers and organisation reports, (2) monthly and
yearly rainfall tables, particulars of wet periods, and
observers' notes on the principal meteorological oc-

currences of the year.

Dr. Mill gives an interesting discussion of the great

snowstorm of December 25-26, 1906, illustrated by

two maps ; one of these shows the rate of movement
across the countn' with greater detail than has prob-

ably been previously attempted. The area covered by

the storm extended from the north-west of Scotland

to the English Channel, the advance being least rapid

in the north, where it was 125 miles an hour, and
most rapid in the south, where it was about ig miles

an hour ; a motor-car could have kept out of the

storm without exceeding the legal speed limit.

The frontispiece is a coloured map showing very

clearly the relation of the rainfall of 1906 to the aver-

age of 1870-99. Generally speaking, the fall over the

whole country in iqo6 was near the average ; .Scot-

land had a pronounced excess, and Ireland a scarcely

less pronounced deficiency. The timely revision and
publication of such a mass of materials is only ren-

dered possible by the interest taken by the staff in

the work and bv some valued voluntary assistance.

The usefulness of the undertaking is recognised by
such public bodies as the Meteorological Committee,
the Metropolitan Water Board, and others, who pay
for the information they receive, but the main burden
of expense has been hitherto borne by the observers

and those interested in rainfall investigations. We
agree with Dr. Mill in thinking that no piece of

work of equal magnitude is done so cheaply.
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Le Feste Giubilari di Augusta Righi. Pp. vi + 143.

(Bologna : Nicola Zanichelli, 1907.)

This little work is a Festschrift in honour of Prof.

Righi, giving an account of the ceremony recently

held to celebrate the completion of his twenty-fifth

year of university teaching. This period really

expired in 1905, but it was decided by the committee
organising the fetes to postpone the celebration so

as to make it coincide with the inauguration of the

new Institute of Physics at Bologna, which is placed
under Prof. Righi 's charge. The ceremony actually

took place on April 12. Prof. Righi delivered

his first lecture in the new building, choosing
for his subject the " Hypothesis of the Electrical

Nature of Matter." Prof. Blaserna, on behalf of the

subscribers, then presented the lecturer with a bust

of himself in bronze. Congratulatory letters and
telegrams received from all parts of the world were
subsequently read. The Festschrift contains Prof.

Righi 's lecture printed in full, together with all

speeches, letters, etc., received; it is illustrated with
manv photographs of Prof. Righi and of the new
institute. A complete list of Prof. Righi 's scientific

publications, numbering two hundred and seventeen

in all, and a chronological review of his career are

appended.

The Half-tone Process. By Julius Verfasser. Fourth
edition. Pp. 348. (London : Iliffe and Sons, Ltd.,

1907.) Price 55. net.

The author describes his work in a sub-title as

being " a practical manual of photo-engraving in

half-tone on zinc, copper, and brass, with a chapter

on three-colour work." In preparing the new edition

he has thoroughly revised the work, and added to it

so that it describes as far as possible the making and
proofing of half-tone blocks as at present practised.

The subject is treated in a strictly practical way,
obsolete methods and historical details find no place

in it, nor does the author venture into the future.

Apparatus that even.' worker must buy is not

described with excessive minuteness, but such in-

formation as is necessary for using it to the best

advantage is clearly set forth. No theoretical con-

siderations are introduced, except in connection with

such matters as the cross-lined screen and the

management of electric arc lights, and then only in

the simplest manner as being the best guide to the

intelligent use of the apparatus .After ten chapters

on appliances, the author describes with all necessary

formulae the operations of making the negative,

printing, etching, finishing, mounting, and proofing

the plates. The chapter on the three-colour half-tone

process assumes a general knowledge of the principles

involved, and refers onlv to the additional manipula-

tion necessarv. The two examples of three-colour

work are not much credit to the process, but the

other illustrations, which are numerous, are useful

and good.

The Alphabet of the Universe: Notes for a Universal

Philosophy. Bv Gurney Horner. Pp. 44. (Lon-

don: Haymari, Christy and Lilly, Ltd., 1907.)

Price IS. net.

The aim of the author of these " skeletonic and in-

formal notes " is " to find the one objective ' Some-

thing '—a quest in which humanity has hitherto been

baffled and defeated." He is so obviously convinced

that notwithstanding " the failure of Plato, Aristotle,

and all later philosophers," he has really solved " the

problem of the Method of the Universe " that he may
perhaps be forgiven for allowing his " epoch-making

discoven- " to be announced in language which in-

evitably prompts the cautious reader to assure himself
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that he has not been entrapped by the advertisement

of a new patent remedy. Mr. Horner appears to be

entitled to the credit of having arrived twenty-five

years ago at the now fashionable doctrine that man is

essentially a behaving animal—or, as he e.Kpresses it,

that " man's life is made up simply of a series of

acts "—and of having anticipated the Pragmatists in

the deduction " that acts form the only proper basis

of philosophy." Unfortunately, he has shown in

these pages no competence to construct upon this basis

anything with which, even in these hard times, philo-

sophy should be asked to allow her name to be con-

nected:

The More Important Insects Injurious to Indian Agri-
culture. Memoirs of the Department of Agriculture
in India, vol. i.. No. 2, Ento. Se. Pp. 139 + v; 80
figures. By H. Maxwell-Lefroy. (Pusa : Agricul-
tural Research Institute, 1907.) Price Rs. 3.

The above-named paper is a very excellent foundation
for the young economic entomologist in India to work
upon. The chief insects known to be injurious to

crops in India are briefly described in systematic order.

The method of treatment of this subject is novel,

and might well be copied by others compiling similar
lists.

The technical name of each pest is given, and then
one or two references of interest and a short, concise
description of the insect follows. Short notes of the
distribution, biology and food plants are appended,
and finally the writer's opinion as to the status of the
insect as a pest. A large number of the adults are
figured, and in a few instances the larvae also.

Showing the backward state of economic entomologv
in India is the fact that only four aphides are placed
in this list. A sound foundation is, however, being
laid, and we are glad to learn that a supplementarv
list is to follow when the material is available. In all

131 pests are dealt with, some of which are well known
in Europe, such as the diamond-back moth, the turnip
moth (Agrotis segetis), the large cabbage white, con-
volvulus hawk moth, the corn aphis, cabbage aphis,
and thistle aphis. F. V. T.

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 tahen of anonymous commtinications.]

The "Friar's Heel" or "Sun Stone."

In an old number of Notes and Queries (4, v. 598)
E. Dunkin asks " why the ' Friar's Heel ' at Stonehenge
is so named," and the only answer I can find in the
bibliography of Stonehenge (Wilts Archaeological Maga-
zine, vol. xxxii.) is as follows :

—" It may have been called
the Heel stone," observes Prof. Flinders Petrie, "from
A.S. helan, to hide or conceal, just as a cromlech at
Portisham, Dorset, is called the ' Hel-stone.'

"

The word Heal or Hele is used in N. Wiltshire in

this sense. " When the ground is dry and hard and the
wheat when sown does not sink in and get covered up at
once, it is said not to heal well " (Dartnell and Goddard,
" Glossary of Wiltshire Words," 1893), but this mean-
ing is more applicable to the cromlech than to the upright
stone at Stonehenge.
Modern researches as to the date of the erection at

Stonehenge point to a time when a Celtic word rather than
an .A.S. word would have been in use, and it has occurred
to me that the word Hcol, which is the Breton word for
the .'iiin, may be an explanation of the name of the
stone in question, as it is the stone used for the observ-
ation of the rising sun at Midsummer. It would be
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interesting to learn from Celtic scholars what equivalent

Celtic word was in use in Britain when Hvol was the

word used in Brittany, and whether Heol or Hel would
be the Cornish form of the Welsh word for the sun. The
Rev. J. Griffith tells me " that haul is the oldest Welsh
form of the word—then hcil, and now in literary Welsh
haul.

"

The foolish mcdia-val legend of the devil flinging the

stone at a mocking friar and hitting him on the heel is

evidently of very late date, but it is singular that a similar

legend is attached to the " Hel Stone " in Dorsetshire,

where the story is that the devil, playing at quoits in the

island of Portland, flung the Hel Stone across to

Portisham (see Hutcbings' " Dorset," i., 554).
There is another Hel Stone near, so called in common

with the cromlech at Portisham, and it stands in a small

combe to the north of Long Bredy hut ; it is a rude mass
about 7 feet high and 7 feet wide, whilst the capstone of

the cromlech at Portisham is 10 feet by 7 feet by 2J feet

(Warne's "Ancient Dorset," pp. 111-13,1).

By the time the legends of the " Friar's Heel " and
Hel .Stone were invented, the old language would have
been a thing of the past, but possibly the old name
lingered in the memory of men wholly ignorant of its

significance, giving rise to the traditions.

October 4. T. Story Maskelvne.

The Double Drift Theory of Star Motions.

Prof. J. C. Ciiamberlin's planctismal hypothesis has

given geologists a great deal of matter for thought, and
on the whole the phenomena with which they are

acquainted appear to fall into line when the earth is con-

sidered as a body that has always been solid. The
cosmical aspect of the question, which Prof. Chamberlin
introduced in advancing his hypothesis, geologists are

unable to judge, and they are waiting until astronomers
give them an opinion before adopting the hypothesis on
the larger scale. On the planetismal hypothesis our
stellar system is a disc the edge of which is the Milky
Way ; beyond lies another stellar system, the so-called

nebula in Andromeda, for all the most distant stars in

the neighbourhood of the nebula appear to be this side

of the luminous disc. If our stellar system is of the same
nature as that of the nebula in Andromeda, then it must
be a spiral nebula with two equivalent arms originating

from a central core and winding spirally round the centre

in approximately the same plane. Suppose our sun had
experienced a gravitational drag and was moving at a

less rate than the general average of the other stars, or

suppose its spiral course was steeper than the general
average, and hence its angular velocity less, then an
observer regarding the rest of our stellar system from our
planet would see the stars near the centre of the spiral

travelling in two directions, those on this side of the

centre travelling from right to left, and those on the other

side in the reverse direction. Is this not a possible explan-

ation of Prof. J. C. Kapteyn's double-drift theory of

star motions? It explains why the two systems travelling

in opposite directions should be of equal composition and
proportions, but it necessitates that in the region of the

sky opposite to that in which the double drift has been
observed the drift should be simple.

The explanation also presupposes that our stellar

system was once more closely aggregated, and because
there is no central core to our system it must be of less

bullc than that of the nebula of .\ndromeda. The two
stellar systems, once consisting of closely packed stars

and more or less spherical, travelling in opposite directions

and approaching each other within reach of the action of

gravitation, would have experienced disruption, each throw-
ing out equal equatorial prominences on the same prin-

ciple as that which produces the tidal bulges. On the

nearer approach of the two systems to each other, the

smaller of the two. our stellar system, would have experi-

enced the entire disruption which has reduced it to the

tenuity which it exhibits, whereas the larger stellar system,

the nebula in Andromeda, would have been enabled to

keep its central core. Ernest H. L. Schwarz.
Rhodes University College, Grahamstown. Cape

of Good Hope. September 12.
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The Origin of Radium.
In an earlier communication to Nature (September 26,

p. 544) I mentioned some experimental proof which had
been obtained of the existence in uranium minerals of a
new radio-active element differing from those which have
previously been identified. More conclusive evidence of the

individuality of this new substance has now been obtained
through the examination of the properties of its o radi-

ation. The a. rays which it emits are much more readily

absorbed by aluminium than the a rays from polonium,
with which it has been directly compared. Their apparent
range in air determined by the scintillation method is less

than 3 centimetres, and a more accurate determination is

somewhat difficult, since it has not yet been found possible

to obtain the new substance entirely free from thorium.
Certain operations are now being carried out with con-
siderable quantities of a uranium mineral containing no
thorium which it is hoped will result in the separation of a
highly active preparation of the new body free from other
radio-active substances. The short range of the a. particles

is, however, sufficiently characteristic to serve as a definite

means of identification.

The new substancf also gives out a 3 radiation which
is much less penetrating and more easily absorbed than
that from uranium, the value found for the coefficient of

absorption being about i-8 for aluminium.
Experiments which have been carried out with the view

of obtaining a quantitative separation of this new element
from small quantities of very pure uraninite have given
results which are in good agreement with one another, and
which indicate that the activity of the new element in

equilibrium with radium is about 0-8 of the activity of the
radium itself with which it is associated. This is about
the value to be expected if the new substance is inter-

mediate between uranium and radium when the ranges of

the a particles are taken into consideration.
The name " ionium " is proposed for this new sub-

stance, a naine derived from the word " ion." This name
is thought to be appropriate because of the ionising action
possessed by this element in common with the other
elements which emit a radiations.

Bertram B. Boltwood.
Sloane L.aboratory, Yale University, New Haven,

Conn., September 27.

Excretion from Plant Roots.

This subject, discussed at intervals over the greater
part of a century, has been recently revived. Mr. Picker-
ing has suggested that the effect produced by one plant
on another is probably due to the indirect action of

bacteria. Dr. Russell attributes it to chemical changes
in the soil, whilst Schreiner and Reed in America
(Bulletin of the Torrey Botanical Club, June) and Mr.
Fletcher in India have described experiments tending to

show that some deleterious substance is excreted from the

root. The questions incidentally raised by these several
experimenters are not all identical, because, as Mr.
Pickering points out, his work has to do with initial

stages of growth, while that of others relates to sub-
sequent development.

So far as excretion is concerned, it seems to be almost
excluded as a possible explanation, because it would
demand open orifices in the root which do not e.xist.

There is nevertheless another line of thought which may
have a more likely bearing on the subject. I refer to

ionised changes such as occur when hydrogen chloride
forms inside the red-blood corpuscle and sodium carbonate
on the outside, or when sodium hydrate forms in the
blood and hydrogen chloride in the stomach. Both these
changes are due to the selective power of the living cell

wall : and similarly it is probable that the cell wall of

the root exercises a like property, and that the substances
called plant foods do not pass into the root cell as such,
but suffer change. Thus it is explained why the liquid

outside the root becomes more basic, that on the inside
more acidic (Hall and Miller, Proc. Rov. Soc. 1005).
May it not be eaually possible that, owing to such

changes, harmful substances may be formed in the soil

solution? J. Walter Le.^ther.
.Agricultural Research Institute, Pusa, Bengal.
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Pleochroic Halos.

In the March number of the Philosophical Magazine I

gave reasons for believing that the pleochroic halos of

certain micas are referable to the radio-activity of the

enclosures which are invariably associated with the halos.

I cited in favour of this view the facts that all minerals

definitely recognisable as forming the centres of halos are

radio-active ; that the perfect sphericity of the halo in a

medium such as mica precluded any explanatjon involving

diffusion or segregation of colouring matter, and that

there was a very exact agreement between the known
effective penetrability of a rays in media of this density

and the maximum radius attained by the halo. I sub-

sequently found, by examination of specimens kindly lent

to me by Dr. Teall, that the san-.e reasoning was applic-

able to halos formed in cordierite.

When first conceiving this idea, I started experiments

on cleavage flakes of biotite to ascertain if halos could be

induced by enclosing between the flakes specks of radium
bromide. For some two months I kept these preparations

under observation, but no change was apparent. They
were then put aside in view of experiments which necessi-

tated my abstention from any contact with radio-active

preparations.

Within the last few days Dr. Teall has directed my
attention to the (independent) work of O. Mijgge, of

Konigsberg i. Pr., which appears in the July number of

Centralbl. fiir Mill., in which a coloration was success-

fully induced in cordierite by application of radium, a

coloration agreeing in properties with the halos in

cordierite. This sent me back to my slides, and I find

that a brown coloration has now developed around the

larger radium specks. These stains have all the appear-

ance of halos save that the radius is greater and the

boundary less defined, differences at once explicable on

the fact that the rays here travel in air before entering

the mineral, and hence possess a greater, and at the

same time a less sharply defined, range of effectiveness.

The coloration is faintly pleochroic, the direction of

greatest absorption agreeing with that of some naturally

occurring halos present in the flakes.

There is, of course, nothing in these observations to

prove that the effects observed are obtained in the precise

manner in which radio-active enclosures appear 10 affect

mica. It may be that sufficiently intense $ radiation may
produce effects which in the mineral are almost certainly

referable to a rays. Still more protracted observations will

be required to differentiate between the rays. However
this mav be, the cumulative evidence seems to leave no

room for doubt that these extraordinary halos are indeed

due to radio-activity. In these halos we have, I believe,

the onlv instance so far observed in nature in which the

presence of radium can be determined by direct eye

observation of a radio-active effect. J. Joly.

Geological Laboratory. Trinity College, Dublin,

September 30.

Apus cancriformis in Great Britain.

Since the publication of Baird's " Natural History of

the British Entomostraca " (1850), no record of the occur-

rence of Apus cancriformis in the British Isles has, so

far as I am aware, been published. Mr. Scourfield, in

his " Synopsis of the British Fresh-water Entomostraca "

(Journ. Quekett Micr. Club, [2], ix., 1904), remarks of

this species :
—" it is doubtful whether this ought to be

included in any modern list of British Entomostraca."
It is therefore of great interest to know that Apus

cancriformis, so long lost to observation, has actually re-

appeared in this country. It was found, during last

month, by my friend Mr. Frank Balfour Browne, in some
numbers in two small shallow pools on Preston Merse,

near Southwick, in Kircudbrightshire. These pools, he

believes, may be somewhat brackish, as they are probably

occasionally covered by the sea. The specimens which
he was good enough to send me were all females, mostly

of a good size, and bearing eggs.
Robert Gurnev.

Sutton Broad Laboratory, Catfield, Great Yarmouth.
October 6.
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WHEK THE REINDEER LIVED AT MENTONE.'

OF all Quaternary sites associated with the

remain^ of man' none is more important than

that constituted by the ffrottoes of Grimaldi. The

deposits are of great depth, and rich in archaeological

and anthropological remains. They exhibit, more-

over, a perfect continuity, and enable us to review m
definite order the event's of a remote and extended

period. It is fortunate that the explorations were

undertaken bv such savants as Villeneuve, Boule, and

Verneau, and that the results of their labour have

been enshrined in so noble a work as that under

notice. The book is in three folios; the first fur-

nishes us with a full topographical description and

historical account of the locality, which takes its

name from Charles Grimaldi, Prince of Monaco, in

Prince and two other caves of minor importance. The-

caves all open by high, narrow ogee mouths towards-

the Mediterranean (Fig. i). They are filled with
deposit to the height, in some cases, of 40 metres.

In this deposit foyers can be recognised; a foyer is

defined as a surface which, from the presence of

cinders or products of industry, may be regarded as

affording evidence of man's presence.

So far back as the middle of last century the caves

were known to contain deposits of scientific value.

"Some lime before 184S " Prince Florcstan I. of

Monaco had dispatched a box of earth from one of

the caves to Paris for examination. From that time

onward numerous workers directed their attention

to thf- caves, particularly Prof. Forel in 1858, and
M. Rivit-re from 1871-1895. In 1882 Prince

the fourteenth century. The rocks which contain

the caves are of superior Jurassic formation, and
from their rose-red colour have been denominated the

Baouss^ Rouss(?, or Balzi Rossi. They originally

projected as a V-shaped mass into the Mediterranean,

the apex of the V being the Baouss6 de Torre, at the

foot of which are two caves, the Barma Grande and
the Barma della Cippia di Ponte. On the western

side of the projection, passing from the Baouss^ de

Torre, we meet in order La Grotte du Cavillon, La
Grotte de Florestan, L'.Vbri Lorenzi, and La Grotte des

Enfants. On the eastern side are La Grotte du

' "Lfi Grotles de Grini.-ildi (Baoussc-Rouss^). Tome i. Fasc. i, His-

torique et Description. 15y M. L. de Villeneuve. Pp. 70. Tome i.

Fasc. 2, Geologic et Pale'ontologie. By Prof. Marcellin Boule. Pp. 7t-
156+plates. 'lomeii. Fasc I. Anthropologic. By Dr. Reni Verne.'>u. Pp.
212+plales. (Iniprimerie de Monaco, 1906.)

.\lbert of Monaco carried on investigations, and

issued explicit instructions as to the methods lo^ be

employed, instructions which left nothing to be desired

on the score of precision. During these excavations

human skeletons were found, the first on March 26,

1872, by M. Riviere, in La Grotte du Cavillon,

at a depth of 6'55 metres below a layer of stalagmite.

The year following three skeletons were found in the

Barma della Cippia di Ponte; in 1874 and 1875 two

young skeletons were found in La Grotte des Enfants,

and no less than seven were obtained from La Barma
Grande.
Meanwhile, much discussion had arisen as to the

age of the deposits. M. Riviere attributed them

to the Ouaternarv period. M. Mortillct, on the other

hand, regarded them as Neolithic, largely, however,
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on the unsubstantial ground that the d<'ad had been
designedly interred. Three polished >tone axes in

the Genoa Museum from the collection of Prof. Peres

were believed to be derived from these caves.

Riviere himself had obtained from this site a

polished axe-head and a ring or disc en jayet.

During the discussion it was shown that the axes

in the Genoa Museum came from Nice, and there

was strong p.-obability that the axe and ring found
by Riviere lav on the deposit rather than in it. A\\

went to prove that further and more precise excava-
tions were necessary before the age of the deposit

could be definitelv fixed. It is with these later

investigations that the second and third

folios are concerned.
The second folio is divided into three

sections. In the first the various cave-

beds are described with their petrographi-

cal characters ; a list of the fossils found
in each bed is given. The second section

IS concerned with the marine formations
observed at tlie entrance and in the in-

terior of the caves, and with the geo-
graphical changes which have taken place

in the bed of the Mediterranean during
Quaternary time, .^n interesting attempt
is made to correlate the movements of the
level of the Mediterranean with the move-
ments of the ice. and to show that great
glacial invasions are coincident with great
positive movements of the sea, while inter-

glacial periods correspond to negative
movements. It is suggested that the
negative movement of the Inferior Pleisto-

cene was possibly able to re-establish

relations between the large Mediterranean
islands and the neighbouring continents,
and that in this way ma)' be explained
the similarity' in the contemporary fauna
and pateolithic tools of south Europe and
Africa. The third section of the folio is

devoted to the study of the fossil animals
which have been discovered during the
excavations. It throws light on the fauna
during successive periods, and discloses
the danger of dating deposits from imple-
ments alone, for in these caves Mous-
ti^rien implements are found in association
with a Chell^en fauna.
The illustrations, which form a verv

marked feature of the work, show sec-

lions of the caves, and clearly demonstrate
the positions of the foyers and skeletons.
The bathymetric charts of the Mediter-
ranean are deserving of special mention.
The third folio is largelv devoted to

anthropology, but to some extent par-
takes of a resume. The human skeletons
are described in great detail, and are
compared with each other, with Cro-
Magnon Man, with the Negro, and with the Euro-
pean of to-day.

All the skeletons save two conform, with but slight
variation, to the Cro-Magnon type. They resemble
that type in stature, which is high, and in the shape
of the skulls, which latter are dvsharmonic, the
crania being long while the faces are low and wide.
The nose is leptorhine, depressed at the root,

yet projecting .sharplv from the face. The orbits

are rectangular and microseme ; the supraciliary
eminences are faintly developed; the mandible is

robust, possessing a prominent chin. Certain
negroid traits are noticeable in the skeletons ; the
proportions of forearm to arm, of leg to thigh, of

lower limb to upper limb, resemble those found in the
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Negro and differ from those in the European. The
two skeletons above referred to as not conforming
to this type were discovered on June 3, 1901, in La
Grotte des Enfants (Fig. 2). They were found at a
depth of 8-5 metres, and are the most ancient human
remains from these caves, although it should be re-

marked that a skeleton of the Cro-Magnon type was
found in the same cave at a depth of 7-8 metres. The
two skeletons were those of an old woman and a
boy. The sl<ulls are of the usual type in being
dvsharmonic, the cranium long, the face low and
wide. The orbits are microseme, the forearm and
leg relatively long. Thev differ from the type in

boy, from La Gn

Stature, which is not high, in the nose being platy-

rhine, in the face being prognathous, with the chin

fiiyant. On these grounds the two skeletons are

separated from the rest and regarded as constituting

a special type- -the Grimnldi type. Before accepting

such a separation, it should be remarked that little

importance can be attached to stature when one of

the examples is a boy, the other an old woman.
.Again, the skulls were obtained in a more or less

fragmentarv state, and the platyrhinity and pro-

gnathism rnight quite easily be in part due to the

rec^nsiruction. .Sex, age, and individual variation

might also account for some of the difference. It is

unfortunate that more examples—and those examples
of adults—are not forthcoming.
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One of the most remarkable features of the boy's

jaws are the teeth, which form the subject of a

special report by Prof. Gaudry.
It will be seen that the work is to an unusual

degree exhaustive, and has been performed with an
attention to scientific accuracy for which palaeon-

tologists cannot be too grateful. The observations

are beyond dispute, and the theories advanced are sug-
gestive and worthy of careful consideration. The work
furnishes us with the most important collection of

data as to the nature and habits of Quaternary Man,
since the discoveries in the caverns at Spy. We
know that Man, even in the Pleistocene, buried his

dead, sometimes on intact foyers, sometimes in holes

dug in the floor of the cave, sometimes in rude cists

consisting of upright stones supporting horizontal
flagstones. Frequently he buried them in beds of

ologist iron. In the Barma Grande there is evidence
of disposal of the dead by incineration. With the
dead were buried such trinkets as necklaces, bracelets

and anklets made of perforated teeth, shells, and verte-

bra of fish.

As to the people who lived in these caves, we can
with considerable confidence correlate them with the
Quaternary hunters in the valley of La Vezere, with
those whose remains have been found at Laugerie-
Basse, Gourdan, Chancelade, and Cro-Magnon. It

is probable, however, that the hunters of the
Grimaldi Mountains were the earlier.

In conclusion, we can unhesitatingly state that the
Grimaldi caves have furnished us w-itli the most com-
plete picture we yet possess of Man's life in Europe
during Mid-Quaternary time. William Wright.

MEDICAL EDUCATION AND SOME OF ITS
PROBLEMS.

T) V a time-honoured ordinance, the opening of the
-'-' medical session at the beginning of October is

made the occasion for the delivery of inaugural ad-
dresses at the various schools of medicine. In London,
medical education is in a somewhat transitional stage,
and it may be interesting to inquire whether the
addresses delivered shed any light on the problems
that have to be solved. At the present time in London
there is a need for concentration of the preliminary
and intermediate studies, chemistry, biology, anatomy,
and physiology, taken during the first two rears of
the curriculum, and until recently taught in every
medical school. Now these are scientific subjects, and
could more efificiently and less expensively be con-
ducted in fewer centres with better equipped labora-
tories than has hitherto been the case. In this wav it

would be possible for some, at least, of the medical
schools to devote all their energies and funds to the
professional training of the last three years of the
curriculum. Various plans have been suggested for
effecting this. Some years ago, a scheme for a cen-
tral institute at Soutfi Kensington for teaching the
preliminary and intermediate subjects was inaugur-
ated. It was an ambitious scheme requiring some
200,000?. for its realisation, and though in theory a
good one, is probably not the best practical one for
London. London is too large to have a single centre;
and L^niversity and King's Colleges, and one or two
of the medical schools, have definitely decided to con-
tinue teaching the preliminarv subjects. Moreover,
by a recent vote of the Faculty of Medicine of the
University of London, the scheme of a Central Insti-
tute at South Kensington has been negatived, and
the former policy reversed.

-Another scheme is actually in being and seems to
be working w^ell, and might be extended; this is the
drafting of the Westminster Hospital students to
Kmg's College, and of the St. George's Hospital
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students to L"niversity and King's Colleges, for thi

preliminary and intermediate studies. Speaking of
this departure, Dr. .Allchin, of Westminster Hospital,
in his opening address at King's College, said :

—

" When in 1899, after the report of Lord Selborne's
Commission on a University for London, the medical
demand for a re-constitution of the University took
organised and coherent shape, the urgent need that there
was for some concentration in medical teaching was
always placed among the foremost arguments. The feel-

ing generally among the medical schools at that time^or
certainly of the great majority of them—was in favour
of some scheme by which certainly the elementary subjects
of the curriculum, and to some extent also the inter-

mediate, should be taught at fewer centres, thus leaving
the smaller schools at least, on whom the pressure of

expenditure was relatively the greatest, free to devote their

energies entirely to teaching the later subjects. But so
far the University of London has utterly failed to bring
about any concentration whatever during the seven years
of its re-constituted existence, and, what is almost as

serious, it has by the course it has followed converted
what w-as seven years ago a widespread feeling among
the metropolitan medical teachers of welcome towards the

principle of concentration into one of very considerablr
hostility towards the principle, and has led to many of

the schools resolutely opposing any coalescence. In 1905
a coalescence with regard to preliminary studies was
arranged between the Westminster Hospital School and
King's College, and has worked satisfactorily. I believe

that if the University six or seven years ago, when the

medical schools would, for the most part, have welcomed
the principle of concentration, had exercised upon the

different schools a wise and judicious pressure towards
giving effect to this principle, much might have been done
in this direction."

Certainly this scheme has much to commend it, and
with some financial aid from the University it is diffi-

cult to see that an arrangement of this kind would be
less efficient than a central institute; it would be far

less costly than the latter, and, therefore, more likely

to be in working within a reasonable time. The last

is an element of some moment, for there can be no
doubt that London has suffered by contrast with the

splendid laboratories and facilities of the new pro-

vincial schools, .-md students in the London schools
have diminished in numbers. Long as the five years'
curriculum is for the pockets of those who have to

pay the fees, it is none too long for the acquirement
of the knowledge required for the pass examinations;
in fact, it is the exception for a student to obtain a
qualification under about six years. It has there-

fore been suggested that the curriculum might be
lightened by relegating to the school science studies
the physics, chemistry, and biology required. This
plan commended itself to Sir Douglas Powell in his

address at University College. He said :

—

" I am myself decidedly of opinion that most, if not
all, of the chemistry, biology, and physics required for

the ordinary pass examination might, and should be, and
in time will be, included in the public-school science studies,

and be cleared off before the student enters upon the
medical curriculum at all ; so that the first t\vo years of

the student's time may be given up almost entirely to

anatomy and physiology, including some comparative
anatomy, so far as it may be illustrative of human
anatomy, and some physiological chemistry."

Intimately associated vith the question of medical
education is that of qualifying examinations. In
England, Scotland, and Ireland, there are no fewer
than twenty-one bodies which have the power of
granting degrees or diplomas qualifying to practise
medicine and surgery, and there must of necessity
be considerable variations in the standard of, and in
the conditions of admission to, these examinations.
To bring order out of chaos, the only practicable plan
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would be the institution of a State examination, which
everyone should be required to pass, irrespective of

anv degree or diploma he should otherwise obtain, as

advocated by Dr. Ewart in his address at St. George's
Hospital. The London students have a grievance in

that the diploma of the Royal Colleges does not en-
title the holder to an M.D. degree, and the University
of London degree is comparatively inaccessible to the
average student. To meet this difficulty, Dr. .Allchin

frankly contended that the University should grant
a degree in medicine accessible under reasonable con-
ditions to the average man, reserving for those who
desired them honours examinations more stringent
than the pass ones. Sir Douglas Powell also ex-
pressed his regret that the diploma of the Royal Col-
leges could not be signalised by some more definite

designation than it now carries. He would make any
further work beyond the requirements for the qualifv-
ing examinations more strictly post-graduate work.
He says :

—

" When a man has qualified in his first two years'
subjects by passing the required examination, he would
do well to proceed to a six months' or a longer course in

those subjects for the higher university degrees, and when
he has qualified in the second grade and obtained his

licence to practise he may proceed to post-graduate
clinical, pathological, or other research for his final ex-
aminations in those degrees or for the membership of the
Royal College of Physicians or fellowship of the Royal
College of Surgeons. .\ university degree and the higher
grades of medicine and surgery should be regarded as
something beyond and in a sense outside a qualification to

practise—as an academic or other distinction for the attain-

ment of which a man may take as long as he pleases,

but for which certainly some additional work in each grade
or period of his studies should be required."

There is a parallel to this in the case of veterinary
medicine, in which the University degree does not
take the place of the diploma of the Royal College of
\'eterinary Surgeons, as it is not a licence to practise,

as was pointed out by Prof. Lander in his address at
the Veterinary College.

Post-graduation study and research in medical sub-
jects are essentia! if the practitioner is to keep abreast
of recent advances, if the science of medicine is to

advance, and the public health to improve. In London,
with its seven millions of inhabitants, the supply of
clinical material for teaching and research is unique,
but there can be no question that it is not utilised

nearlv to the full extent. The West London Hospital,
the London School of Clinical Medicine, the Poly-
clinic, and a few hospitals are doing excellent work
in post-graduate teaching, but if London is to be, as
it ought, a great centre for post-graduation work,
there must be more coordination and concentration
among the numerous special hospitals. The svstem
which makes our hospitals and medical schools de-
pendent on voluntary support has led to the founding
of a number of hospitals for special diseases, widelv
scattered, and therefore largely unavailable for

teaching purposes, draining the general hospitals of

the particular cases they admit, and using up public
subscriptions which might be better utilised. There
can be no doubt, on the score of economv alone, that a
combination between many of the special hospitals
would be of advantage, a view which has been taken
by the King's Fund. The poor-law infirmaries also
are almost entirely unutilised, yet contain material of
the utmost value for teaching and research. Sir
Douglas Powell says :

—

" I cannot but think further that some affiliative group-
ing of the great clinical hospitals about the three university
centres would be of great value in point of view of financial
economy and strength of teaching. It is very possible,
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too, that special hospitals and infirmaries might be more
utilised than they now are for clinical teaching material,
and especially for post-graduate teaching."

As regards research, the special hospitals, the poor-
law infirmaries, and the hospitals of the Metropolitan
.\sylums Board offer unique opportunities for clinical

and pathological investigation, but are almost un-
utilised in this respect, and the general hospitals are
unable to do what could and should be done in this

direction owing to lack of funds. Contrast this state

of affairs with what obtains, say, in Berlin

—

the newest hospital, the Virchow Krankenhaus, has
2000 beds for all kinds of cases, its department for

infectious diseases, its pathological institute, with
scientific staff, and the research Institute for Infec-

tious Diseases is close by and affiliated to it—and
it must be admitted that London makes but a poor
show.

In the teaching of hygiene and the necessary curri-

culum for the diploma in public health, concentration
again is eminently desirable. .\t present nearly

every medical school retains teachers, and the requisite

expensive equipment, in each case for the instruction

of but a few students.

SCIENCE IX THE EAST.'

AMIDST the crowded town life of England,
physical science outside the laboratory seems

to be becoming a thing of the past. The ordinary
British physicist concerns himself with the eccen-

tricities of radium, the cosmogony of the ion, and
other matters which are at present but names of

mvsterv to most people. The work of the Indian

Survey carries with it the sense of open air and large

areas. It deals with subjects which appeal, in part

at least, to the intelligence of the average educated
man.
A great magnetic survey has been in progress for

some years. Up to the date of the report by Captain
R. H. Thomas, observations had been made at So8
stations, and three more seasons, it was hoped, would
complete the field work, except in so far as repeti-

tions of observations might prove necessary or exten-

sions into the hills might be found practicable. The
main part of the magnetic report deals with the inter-

comparison of instruments, but there are also some
data as to the diurnal inequalities of declination and
horizontal force at several of the fixed observatories

erected to assist in the survey work. These inequali-

ties are based on five " quiet " days a month, but the

non-cvclic change is not explicitly shown, and there

seems no statement as to whether it has been allowed
for. The dilTerence between the values for o a.m.

and II p.m. in horizontal force is suspiciously large.

Until the question has been actually investigated, it

is unsafe to assume that diurnal inequalities from
quiet davs are really representative of the ordinary
dav; the part played bv disturbance also varies

largely from day to day. Thus, though the inequality

data are of much intrinsic interest, it is impossible

to say in advance what degree of utility they mav
possess for surve}' purposes. From the large dif-

ferences between the inequalities at the different

Indian stations, it is clear that problems of some
difficulty will have to be faced when it comes to cor-

recting the field observations for diurnal changes,
regular and irregular.

Part ii. gives an account of pendulum observations
made by Major G. P. Lenox Conyngham and his

1 Extracts from narrative reports of officers of the Survey of India for the
=eason 1004-5 ; prepared under the direction of Colonel F. B. Longe. R.E.,
Ru'veyor-General of India. Pp. 127. (Calcutta : Government Printing
Office, 1907.) Price ss. ^d.
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party at ten stations, including- nine nearly on a

meridian passing tliroug-h Darjeeling. The north-

most station, Sandakphij, was at a height of 11,766

feet. The results of this and similar future \vor!<

promise to be of much interest in connection with the

theories proposed to account for the observed large

deflections of the plumb line in India, and the deduc-

tions made as to the density of the material under-
lying the Himalayas. The observations at some
stations had to be taken in a tent exposed to tem-
perature changes, and one of the chief uncertainties

was the determination of the proper temperature cor-

rection. Considering that the value of gravity at the

base station at Dehra Dun—on which all the other
Indian values depend—is arrived at by assuming for

Kew the value 981200 C.G.S., it does seem desirable

that some British authority should exist possessing
both the apparatus and the scientific knowledge
necessary to determine the accuracy of such assump-
tions. In the meantime, practical geodetic science in

the British Empire has to turn for guidance and in-

spiration to Potsdam, Vienna, or Washington.
Part iii. deals with the report bv Mr. J. P. Barker

on tidal observations and levelling operations. .\

good many data are given as to tidal constants at

various stations, and there is interesting information
as to the degree of accuracy of the predicted times
and heights of low and high water. At the open
coast stations in 1904 the mean error in the predicted
times was only nine minutes, and the mean error in

the predicted heights was less than 3 per cent, of the
range; but in the riverain stations the errors were
nearly twice as large, and there seems room for im-
provement.

Part iv. describes triangulation in Baluchistan,
while part v. deals with survey operations of a rapici

kind made with the SomaliL-ind Field Force. The
officer in charge of the latter. Captain G. A. Beazelev,
and his assistant. Captain C. G. Hunter, evidently
had a very stirring time.
One of the duties of the tidal officers seems

to be the inspection of anemometers at tidal stations.
At first sight the following information re-
specting the anemometer at Port Blair is rather
startling (p. 91) :

—" On November ig, 1904, the
velocity of wind registered . . . was 11 12 miles,
the greatest on record since December i, 1897, on
which day 918 miles was registered." The day is

rather an unusual unit of time for velocities, and why
the limitation ? There are other instances w-here the
method of presenting the facts might be improved
upon, but fortunately the absence of a good English
style does not necessarily imply a corresponding laxitv
in scientific accuracy. Another criticism that is likely
to present itself to many readers is that the season
1904-5 is becoming now a little remote.

C. Chree.

VRO¥. CHARLES STEWART, F.R.S.
r\N Friday, September 27, Prof. Charles Stewart,
^^^ conservator of the museum of the Roval College
of Surgeons, died at the age of sixty-seven after
a few weeks' illness, following some vears of failing
health.

" '

Prof. Stewart was a native of Plymouth, where both
his father and grandfather had been in practice. Fol-
lowing their example, he too entered the medical
profession, being educated at St. Bartholomew's
Hospital, and taking his M.R.C.S. in 1862. .After
some few years spent at Plymouth he returned to
London, upon obtaining (in 1866) the post of curator
of the museum at St. Thomas's Hospital. Later, in
1871, he became lecturer on comparative anatomy at
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the same school, and in 1881 joint Jecturer with Prof.

John Harley on physiology. He also for some years
held the professorship of biology and physiology at

Bedford College.
During this St. Thomas's period. Prof. Stewart

accumulated, by incessant work as a teacher and
museum curator, and mainly by direct observation,

that vast fund of biological knowledge for which he
was so well known, and of which he was so lavish to

all who came to him for help in their difficulties. In
the comparatively small museum at St. Thomas's, he
perfected his natural talent for practical museum work,
performing with his own hands all the processes

necessary in the preparation and display of anatomical
specimens, and gaining a thorough insight into all

the minutias of museum management. .'\t the same
time, the variety of his teaching appointments, em-
bracing anatomy, physiology, botany, and pathology',

effectually prevented him from becoming narrow or
specialised. Thus, when in 1884 the conservatorship
of the Royal College of .Surgeons' museum fell vacant,

through the appointment of Sir William Flower to the

control of the British Museum (Natural History), Prof.

Stewart was singled out by his practical experience

and wide attainments as Flower's natural successor.

.Mthough during his twentv-three years of office at

the College of Surgeons Prof. Stewart supervised and
stimulated the growth of all parts of the museum, he
made the object of his special care the improvement
and completion of that section of the museum—" the

physiological series of comparative anatomy "—in

which are embodied John Hunter's philosophical re-

searches into the normal processes of life. For the

advancement of this great collection of adaptive modi-
fications. Prof. .Stewart laboured consistently almost
to the day of his death, adding or planning new speci-

mens, lecturing so long as health allowed, and finally

editing, and in part writing, the first few volumes of

a full descriptive catalogue.
The year after his appointment as conservator he

was elected Huntcrian professor of human and com-
parative anatomy at the college, and annually until

1902 gave series of lectures that reflected the work he
was doing in the museum, and served as introduc-

tions, to the several sections of the "physiological
series." -At this time he also delivered some " Friday
evening " lectures at the Royal Institution, and was
Fullerian professor of physiology there from 1894 to

1897. In his own way. Prof. Stewart was inimitable as
a lecturer. He had an easy flow of language, delivered

with a persuasive eagerness that compelled attention,

and illustrated by wonderful free-hand drawings on
the blackboard. The combined result was a picture,

not easily forgotten, of interwoven word and line

animated by a charming personality. L^nfortunately,

his lectures were delivered from the scantiest notes, so
that little remains of his original researches except
some few papers in the publications of the Linnean
Society and in some microscopical journals which
give but a feeble idea of his real powers.

Since 1866 Prof. Stewart had been a Fellow of the
Linnean Society, and from 1890-4 held the office of
president. He was also deeplv interested in the Royal
Microscopical Society, being one of its secretaries from
1878-82 ; and he was an original member, and for

some years treasurer, of the .Anatomical Society. He
also was an ardent supporter of the Marine Biological
.Association. In 1896 he was elected to the fellowship
of the Royal Society, and three years later was
honoured by the conferment upon him of the degree
of LL.D. hon. cciks. by the I'niversitv of .Aberdeen.

In brief. Prof. Stewart was professionally a success-
ful teacher, a great lecturer, and a master of all

museum arts
;
personally he was the simplest and
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kindest of men, unassuming to a fault, with a cordial

detestation of everything false, presumptuous or sordid.

His cheery, youtliful manner and lively conversation

endeared him to many, even of those who had not

the privilege of seeing the deep sympathetic nature

beneath.

NOTES.
An extra meeting of the Chemical Society will be held

in the theatre of the Royal histitution on Friday,

October i8, at 9 p.m., when Prof. Emit Fischer, F.R.S.,

will deliver the Faraday lecture, entitled " Organic

Synthesis and its Relation to Biology."

The honorary secretary of the Hampstead Scientific

Society informs us that, by permission of the London
County Council, a meteorological station (in connection

with the Meteorological Office and the British Rainfall

Organisation, Camden Square) is to be established by the

society at the flagstaff on the summit of Hampstead Hill.

This being the highest point in the neighbourhood of

London, some interesting records should be obtained. A
small astronomical observatory is also to be placed at the

same spot, which it is hoped may be of educational value

to students and senior pupils of London County Council

schools.

The British military airship travelled on Saturday last

from Aldershot to London at the rate of about twentv-

four miles an hour, and after circling round St. Paul's

Cathedral, headed against the wind on the return journey.

Owing to the strong wind prevailing, the descent was
made in the grounds of the Crystal Palace at Sydenham.
The total distance covered was fifty miles, and the mean
altitude was 750 feet.

An exhibition is to be held at the Royal Horticultural

Hall, Vincent Square, Westminster, on October 22-26, in

connection with the Model Engineer, and will include a

collection of engineering models of all kinds ; electrical,

optical, and scientific instruments; technical education

apparatus ; and lathes, tools, and workshop appliances.

Popular scientific lectures and demonstrations will be given

each day, and many of the models will be shown at work.

Mr. F. Wood-Jones, Harley Lodge, Enfield, informs

us that on November 15, 1905, he set adrift several bottles

from the Cocos-Keeling atoll, Indian Ocean (12° 04' 24" S.,

95° 55' 19" E.), containing messages requesting that the

finder would let him know the place and time of finding.

On May 27, 1906, one was picked up on the coast of

Brara, Italian Somaliland (1° 06' 08" N., 44° 01' 52" E.),

and on July ii, 1907, another turned up at exactly the

same spot. These facts point to a constant westward
current in this part of the Indian Ocean. For both com-

munications Mr. Wood-Jones is indebted to Captain Resi-

dent G. Piazza, of Italian Somaliland.

The death is reported on September 22 of Prof. W. O.

.^twater, of the Wesleyan University, Middletown, Con-

necticut. He directed from 1875 to 1877 the Connecticut

Agricultural Experiment Station, the first institution of the

kind in the United States. In 1888 he founded the experi-

ment station of the Federal Department of Agriculture.

Of late years he had directed the special investigations of

that department into questions of nutrition. He was joint

inventor of the Atwater-Rosa calorimeter for experiments

on the metabolic changes going on in the human body

;

and was the author of a large number of articles and

reports on physiological and agricultural chemistry. Prof.

NO. 1980, VOL. 76]

Atwater, who was si.xty-three years of age, had been prac-

tically helpless since he suffered from a stroke of apoplexy

two years ago.

News has been received from Dr. Sven Hedin by the

Simla correspondent of the Pioneer Mail, the communi-
cation being dated July 25, from the Mansarowar Lake.

Dr. Hedin reports that this last journey from Shigatse

to Tok-chen, on the lake, has been richer in results than

his previous one from the Aksai Chin to Shigatse, as he

has been almost the whole time in inhabited country. His
message, of which the following is an extract, appears in

the Pioneer Mail of September 20 :

—" The results are

1300 big pages in annotations, 203 sheets of maps, 410
specimens of rock in connection with geological profiles,

700 panoramas, twenty-six astronomical points, the meteor-

ological journal continued three times a day, and passes

and camps fixed by boiling-point thermometer ; at every

river crossing a detailed measurement of the volume of

water—the Brahmaputra—has been measured at seven

points, and most of the northern tributaries, as well as

some of the southern ; a collection of plants ; a great

number of sketches, especially types, the interior of

temples, and landscape sceneries. One lake, Amtchok-
Tso, has been carefully measured, and an isobathic map
made. The height of many peaks has been measured
with the theodolite at a couple of places ; the height of

old beach lines of lakes has been measured."

.^N appeal for funds to secure the preservation of the
" Sarsen Stones " on the Marlborough Downs known as

the " Grey Wethers " has been issued jointly by the

National Trust for Places of Historic Interest or Natural
Beauty, the Wiltshire Archseological and Natural History

Society, and the Marlborough College Natural History

Society. These sarsen stones are, geologically, the

hardened and solidified boulders of a stratum of Eocene
sand formerly covering the chalk, which in the course

of ages has been denuded of the softer portions. The
stones vary in size from small boulders to masses of

sixty or seventy tons. For many generations these

stones, scattered widely over the downs, have been broken
up and used for building and other purposes, mainly
of a local character. As there is every probability that

the work of breaking up the sarsens will be undertaken
soon on a greatly extended scale, an attempt is being made
to secure the preservation of some characteristic examples
of the stones in their natural condition. The sum of

about sooZ. is asked for in order to purchase about twenty
acres of land where there are many of the stones. If

the money is forthcoming, characteristic examples of a

unique geological phenomenon will be secured for the

nation. The donations already received or promised
amount to 164!. Subscriptions to the fund may be sent to

Mr. E. Meyrick, F.R.S., Thornhanger, Marlborough, or

to Mr. Nigel Bond, secretary, the National Trust, 25
Victoria Street, Westminster, S.W.

To Spolia Zeylanica for August Mr. J. Llewellen

Thomas contributes further particulars on hybridising the

Ceylon jungle-fowl {Gallus stanleyi), a subject on which

a note appeared in our columns last year. The new
experiments demonstrate that in certain circumstances the

hybrids with domesticated fowls are fertile, both inter se

and with their parents, and under really favourable con-

ditions it is surmised that complete fertility could be

established. This being so, Darwin's argument from the

infertility of the hybrids that Gallus stanleyi cannot be the

parent stock of domesticated poultry no longer holds good.

The difiiculty, however, is to convert this negative evidence
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into positive proof that the Ceylon jungle-fowl is entitled

to occupy that position. An important point in the case

is the fact that when domesticated fowls tend to revert to

the wild type, the cocks develop red or brown (never

black) breasts. As the Indian Galliis banhiva is black-

breasted, the reversion is thus in the direction of the

Ceylonesc species, which has a reddish-brown breast in the

males.

It is a well-known fact that many lizards inflate the

body, the region of the mouth, or special laryngeal sacs,

for the apparent purpose either of frightening enemies or

as a means of sexual attraction, or perhaps for both

together. Examples of this are displayed by the inflation

of the body in Lacerta and Phrynosoma, in the expansion

of the frills of Chlamydosaurus, and the dilatation of the

gular sacs of Metopoceros and other iguanas. Such effects

might be enhanced, it is reasonable to suppose, by a

swelling-out of the head and protrusion of the eyes.

Such a function, according to Dr. H. L. Bruner in

the American Journal of Anatomy, vol. vii., pp. 1-117,

is, however, insufficient to explain the existence in the

heads of both sexes of many lizards and snakes of an

apparatus of muscles and vascular sinuses for producing

excessive blood-pressure, and consequent swelling in this

region. In lizards, at any rate, this mechanism is

developed for the purpose of aiding in the shedding of the

scales, and acts physiologically by accelerating lymph

movements, and thus prgmoting metabolism, and

mechanically by stretching the skin over the soft parts.

This being so, the probability is that the same factor

holds good in the case of snakes and tortoises. In some
instances, however, the function may be modified for

terrifying or sexual purposes, and it is probable that the

ejection of blood from the eyes of the " horned toads
"

(Phrynosoma) is a special development of the same
mechanism.

A Gri-ek pamphlet lately published at .-\thens (P. D.

Sacellarius) under the tille of " Ai ran' Lamarck Kal Darwin

&€capiai irapot Tt2 'ApcrTOTtXei," give"! an interesting scronnt

of various passages in the works of Aristotle which

contain anticipations of modern observations and dis-

coveries. The existence of a placenta in selachians and

the sexual dimorphism of certain cephalopods were

among the facts well known to the Greek philosopher,

who also shows a considerable grasp of the pheno-

mena of correlation, of the influence of external con-

ditions on individual development, and of the rivalry

between organisms in which the weakest goes to the wall.

It is, however, rightly pointed out that Aristotle, though
he had distinctly before his mind the principle of natural

selection as propounded by Empedocles, deliberately re-

jected that principle as a factor in organic evolution. A
passage from the " Physics," frequently quoted and almost

as frequently misinterpreted, shows conclusively that

Aristotle, though no theist, held firmly to the view that

the scheme of nature is purposeful and rational ; but

adaptations, in his opinion, came into existence ready-

made, and not by degrees. The difference between this

latter position and that of Darwin is clearly emphasised

in the present pamphlet, but even here the force of the

argument in the passage we allude to does not seem to

have been fully realised.

We have received a reprint of the memoir (Biometrika,

vol. v., part iii.) by Mr. J. F. Tocher on the anthro-

pometric characteristics of the inmates of asylums in

Scotland, based on data collected by a survey organised
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by Mr. Tocher under the Henderson Trust of Edin-

burgh. The characters observed and recorded were
stature, head length, head breadth, and head height,

hair colour, eye colour, and nose contour. The data
are discussed very fully by Mr. Tocher, with especial

reference to the methods of Prof. Karl Pearson ; to those

not familiar with his methods the memoir will prove

somewhat difficult reading, the more so as Prof. Pearson'^

symbols are frequently used without definition. It i-

impossible to compare the measured characteristics with

those of the sane, since no such survey of the sane popula-

tion has yet been carried out ; as regards hair and eye

colour, however, comparisons can be made with the results

of a survey of school children, and it appears that the

sane and insane differ significantly, the latter being lighter

eyed and darker haired than the sane population. The
majority of the frequency distributions for measured

characters are skew, but not more so than similar distribu-

tions, drawn from other sources, for the same characters

of sane populations. The whole of the original individual

data and measurements, concerning 4381 males and 3925
females, together with correlation tables, are given in an

appendix.

The publications of the Natural History Section of the

Indian Museum, Calcutta, will in future consist of

Memoirs, to be issued periodically, and of Records,

which will contain shorter papers on zoology and the

allied branches of anthropology, and will be issued, so

far as possible, quarterly. The first two numbers of the

Records contain many contributions of interest. Captain

Lloyd describes a collection of the fauna of the Arabian

Sea, which was made in the course of a voyage by the

Indian survey ship Investigator between Aden and

Muscat. Considering that this is new ground, the results

are disappointing, only a small number of new specimens

having been obtained ; but the repeated recurrence of

many of the species at different stations is remarkable,

and the appearance of the giant isopod, Bathynoinus

giganteus, and the large bilaterally symmetrical hydroid,

Branchiocerianthus imperator (here recorded for the first

time -in the Indian seas), is noteworthy. Mr. C. A. Paiva

discusses the Hemiptera and Hymenoptera of the

Himalayas, and Dr. Annandale, with the assistance of

the Rev. T. R. R. Stebbing, continues his reports on

the fauna of the brackish pools at Port Canning, to which

.Mr. R. Gurney adds some further notes on Indian fresh-

water Entomostraca. In part ii. the most elaborate

papers are that of Mr. E. Brunetti on the revision of the

Oriental Stratiomyidae, and a report on a new large

collection of batrachia, reptiles, and fish from Nepal and

the Western Himalayas, by Mr. Boulenger, Dr. Annan-

dale, and Mr. Regan. It is not difficult to explain the

prevalence of malarial fever in Bengal when we learn

that Mr. Chattcrjee found within three hours no fewer than

250 specimens of the Anopheles mosquito in the rest-

house at Port Canning. It has been suggested that this

pest might be destroyed by admitting sea-water into the

pools occupied by them ; but while there are recorded

instances of mosquito larvse being found in salt water, it

has now been ascertained that the brackish pools at

Port Canning contain an abundant supply. Here at least

petroleum is likely to hold its ground as a remedy.

A PR.ACTICM. article on pruning cocoa is contributed by

Mr. W. Cradwick to the Bulletin of the Department of

Agriculture, Jamaica (June and July), and the diagnoses

of two new species of Comocladia are furnished by Dr.

N. L. Britton. The report prepared by Mr. F. Stockdale
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on cocoa-nut diseases in Trinidad, describing a root disease

referred to a fungus Botryodiplodia, a leaf disease caused

by a Pestalozzia, and a bud-rot disease, is also published.

The third part of the first volume of the Proceedings

of the Association of Economic Biologists is devoted to

the papers presented at the meeting of the society held

in Cambridge in January. The majority of the papers

are represented by abstract or title, but the paper by Mr.
E. S. Salmon on the American gooseberry-mildew is

printed at length. The author refers to the spread of

the disease, and its prevalence in parts of Worcestershire,

where the County Council has been taking measures to

stamp it out ; also he points out the necessity for establish-

ing a sub-department of the Board of .Agriculture to look

after the fruit industry.

The latest number of the entomological series of

Memoirs of the Department of .Agriculture in India (vol.

i.. No. s), for which Mr. E. E. Green and Dr. H. H.
Mann are conjointly responsible, is devoted to the Coccida;

attacking the tea plant in India and Ceylon. .Although

thirty species are enumerated, only two or three have so

far proved serious pests, but it is stated that with
Coccids, even more than other phytophagous insects,

every species must be regarded as a potential enemy, since,

owing to some unforeseen change, dangerous multipli-

cation may ensue. Two new .species, Cliinnasftis manni,
Dactylopius theaecola, and a new variety of Tachardia
decorclla are described.

CoM.MissiONED by the New Zealand Government to under-
take a botanical survey of the small island of Kapiti,

situated in Cook Straits, Dr. L. Cockayne has compiled
a highly interesting report describing the various plant
formations, and enumerating the indigenous ferns and
flowering plants. It is proposed to conserve the island

as a sanctuary for native birds and plants, espociallv for

species that are becoming rare. As a shelter for birds, and
from an ecological standpoint, the forests are alike

important. Corynocarpus laevigata, Dysoxylutii spcctabile,

Macropiper exceUum, Myoporum laetum, and Melicytus
ramiflorus are conspicuous trees. The northern rata,

Metrosidcros rohusta, varies greatly, sometimes throwing
out arches composed of aerial roots. Other species of

.Metrosideres generally form lianes, and among them
Mctrosideros scandens, but when growing in the open it

assumes a shrubby habit. .Allusion is also m.idi- to the

marked heterophylly of Lomaria filiformis, to the cauliflory

or production of flowers on the naked stems of several

trees, and to many other interesting ecological features.

Under the title " Ombre sismiche e rimbalzi sismici,"

Prof. \'. Monti has issued a pamphlet dealing wi;h the

phenomenon known as earthquake shadow. He finds that

Mount Etna appears to have a protective effect in the

case of earthquakes in Sicily, and that, wherever the

focus may be situated, places lying on the further side of

the mountain do not feel the shock, though others at a
greater distance are shaken. Monte Cimone, in northern

Italy, seems to e-xercise a similar protective effect, but the

much higher range of the Gran Sasso d'ltalia and Maiella

has no influence of this nature. He rejects the explan-

ation suggested by Prof. Rizzo in his study of the

Calabrian earthquake of September 8, 1905, but offers

none in its stead. We may remark that the term shadow
is based on the supposition that earthquakes originate in

areas of small dimensions compared to that over which

they are felt; the term loses its significance if Major
Harboe's suggestion of extended origins, noticed in Nature
of April 26, 1906, is accepted.
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The U.S. Monthly Weather Review for May contains a

full translation, by Dr. O. L. Fassig, research director

of Mount Weather Observatory, of M. G. Guilbert's

principles of forecasting the weather, submitted to the

international competition at Li^ge, organised in 1905 by

the Belgian Astronomical Society, with the view of show-

ing the state of our knowledge of that subject. The jury,

which was composed of six well-known meteorologists,

unanimously awarded the first prize to M. Guilbert, of

Caen, whose forecasts were based upon conclusions drawn

from the study of the relation of the theoretical to the

actual wind. He claims to be able to predict with pre-

cision the displacements and variations of centres of high

and low pressure for twenty-four hours in advance, and
to foretell the inception and dissolution of storms. Dr.

Fassig points out that the rules can readily be put to

test, and that the paper should receive the careful con-

sideration of all who make weather forecasts. The sub-

ject is referred to in the last Parliamentary Report of the

Meteorological Committee, and a valuable discussion of the

principles will be found in the Archives des Sciences for

July, 1906, by M. Brunhes, chairman of the jury of

award.

Science for .August 30 contains the presidential address

of Mr. F. T. Shutt to the section of agricultural cheinistry

at the meeting of the American Chemical Society held

this summer in Toronto. Mr. Shutt's address deals inainly

with the virgin soils of the new north-west, showing by

analysis their richness in nitrogen, but pointing out how

rapidly they become exhausted under the common system

of growing successive wheat crops with an occasional bare

fallow. He gives figures to show that twenty years of

such cultivation has reduced the nitrogen content of the

soil down to the depth of 8 inches by no less than

220(1 lb. per acre, of which not more than 700 lb. has been

obtained in the crop. .Although no marked falling off in

the vield of this .soil is as yet apparent under proper culti-

vation, chemistry warns the cultivator that a great drop in

fertility must inevitably take place unless soinething is

done to replenish the nitrogen. This, Mr. Shutt points

out, can be done by the growth of clover, and gives

examples of the enrichment of the soil consequent upon

the introduction of this crop.

Mr. Ch.arles a. Culver, of the University of Penn-

sylvania, has undertaken a study of the relative efficiencies

of the various types of receiving systeins in use in wire-

less telegraphy, and the Physical Review for September

contains an account of the first part of his investigations.

Of the types tested, those consisting of one or more

vertical wires are the most efficient, and it seems

immaterial whether the component parts arc connected

together at the lower, upper, or both ends. Partial screen-

ing of the aerial produces little effect, while the resist-

ance of the earth between the sending and receiving

stations is of prime importance. From a consideration of

his own results and those of others, Mr. Culver concludes

that the theory of propagation of the waves through the

surface of the earth accounts for more of the observed

facts than the free ether-wave theory, although it does

not at present account for several phenomr-na encountered

in practical work.

RiCF'RiNT No. 40 from the Bulletin of the Bureau of

Standards at Washington consists of an account of some

preliminary measurements of the temperature and selective

radiation of the filaments of various kinds of incandescent

electric lamps mad,j by Messrs. C. W. Waidn'-r and G. K.
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Burgess. They find that at temperatures about 1500° C.

platinum departs farthest of all the substances tried from

radiating as a perfectly blacU body, while carbon most

nearly approximates to a black body. All the filaments

.used are thus selective radiators, and are more efficient

Juminous radiators than a black body, the order being for

the same temperature—platinum, tantalum, tungsten,

carbon. The superiority of tantalum and tungsten over

carbon filament lamps is to some extent due to this fact,

which is further emphasised by the higher temperature at

which they can be worked, the light emitted varying

nearly as the twelfth, while the energy supplied varies

only as the fifth, power of the temperature.

The Health Education League of Boston, Massachusetts,

has sent us two copies of new booklets published in con-

-tinuation of the series noticed in a recent number of

Nature (September 12, p. 508). In one of the booklets

(No. 12) Dr. M. H. Bailey deals with " Emergencies,"

and in the other Miss A. F. Rogers and Dr. J. H.

McCoUom describe " Microbes: Good and Bad."

A SECOND edition of Prof. J. Reynolds Green's " Intro-

duction to Vegetable Physiology " has just been published

by Messrs. J. and A. Churchill. The

price of the work is los. 6d. net.

A SECOND edition (third impression)

of Mr. \V. P. Workman's " School

Arithmetic," which is a school cours'

adapted from " The Tutorial Arith-

metic," has been published by Mr.

\V. B. Clive.

We have received from Mr. C.

Baker, of High Holborn, London, the

October issue of his classified list of

second-hand instruments and of new
pieces of apparatus recently intro-

duced. The catalogue contains a de-

scription of more than a thousand

pieces of apparatus, together valued

at more than 6000Z. Those who arc

contemplating the purchase of micro-
scopes, telescopes, spectroscopes, and
other physical apparatus would do
well to examine this catalogue.

OUR ASTRONOMICAL COLUMN.
The Physical Nature ok Meteor Trains.—.\n interest-

ing discussion of the nature of meteor trains is published

in No. 2, vol. xxvi. (p. 95, September), of the Astro-

physical Journal by Prol. C. C. Trowbridge. Prof. Trow-
bridge, believing that valuable information concerning the

upper layers of the earth's atmosphere may be thereby

deduced, has compiled a catalogue of observed meteor
Irains, and for several years has made a comparative study

of the data, at the same time making a study of the

phenomena of gas phosphorescence. The discussion of

altitudes leads to the conclusion that there is a definite

layer of the earth's atmosphere, probably some fifty to

sixty miles high, where the conditions are favourable to

the production of the peculiar glow constituting a meteor
train. Prof. Trowbridge believes that the secondary
appearance of duality, so frequently observed in meteor
trains, is due to the probable tubular form of the trains.

The train itself is probably a tube of gas and particles of

meteor dust, rendered phosphorescent by some temperature
or electrical effect produced by the meteor's passage. The
rate of diffusion and the colour of meteor trains agree with
similar phenomena observed in phosphorescent air in the

laboratory.

The Pulkowa Eclipse Expedition to Turkestan,
January, 1007.—-An interesting account of the expedition

Observing Station of the Eclipse Exp:dition at Ura-tjube, Russian Turke

The general committee of the Dr. Frcam memorial fund
has confirmed the following resolution, which was passed
at a recent meeting and accepted by the Board of Agri-
culture and Fisheries :—" That the Fream Memorial Fund
shall be invested in the name of the Board of Agriculture
and Fisheries or of an official trustee selected by the
Board, and shall be administered by the Board of Agri-
culture and Fisheries, and that the income shall be applied
by way of a Fream memorial prize of books to be com-
peted for in each year by students in the science of agri-
culture, and so that as long as an examination is held
by the National .Agricultural Examination Board for the
national diploma in agriculture the prize shall be awarded
to the person who obtains the highest marks in such
e.xamination." A sum of about 2ooi. is available for the
purpose of the memorial.

Photographers will study with interest the new edition
of the catalogue of photographic apparatus and materials
recently issued by Messrs. Marion and Co., Ltd., of Soho
Square, London. The full descriptions and carefully tabu-
lated particulars as to sizes and prices contained in this

-well-illustrated list should render the choice of material
easy and expeditious.
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dispatched from the Nicholas Central Observatory,
Pulkowa, to observe the eclipse of January 13, 1907, is

given in No. 18, vol. ii., of the Mitteilungen der Nikolai-

Haupsternwaric sit Pulkowo. The site chosen for the

observation of the oclip.se was near the small town of

Ura-tyube, in the Sainarkand district of Turkestan, and
there the various instruments were erected on Deceinber

31, iqo6. The accoinpanying illustration, reproduced from
the Mitteilungen, gives some idea of the conditions under
which the observers worked, and shows the instruments

in position. The long tube on the left is the coronagraph
of 5 inches aperluro and 43-5 feet focal length, with which
M. Hansky hoped to obtain photographs showing details

of the inner corona and prominences ; as may be seen, this

instrument was pointed directly to the sun's place at the

moment of mid-totality. With the photographic refractor

of short focus, it was planned to obtain five photographs
of the corona with various coloured screens and on different

plates. In addition to these, an attempt was to be made
to photograph the spet^trum of the corona from C to the

ultra-violet, and >[. Hansky also proposed to carry out

photographic photometric researches.

Heavy snowfall prevented this programme from being

carried out on the day of the eclipse, but some interesting

observations of the terrestrial colour effects and the

shadow-bands were made. M. Hansky also discusses some



October io, 1907] NATURE 599

observations of the zodiacal light made by him whilst at
Ura-tyube.

Daniel's Comet.—Thif spectrum of fJaniil's comet
(1907(1) was photographed, with an objective-prisiii camera,
at the Nice Observatory on several nights during July
and August by MM. H. and \,. Chr<Stien, and is discussed
by the former in .N'o. 13 of the Comptes rmidui (p. 545,
September 23). A prism of 62" was employed, mounted
in front of an objective of 10 cm. aperture and 47 cm.
focal length, the spectrum of Capella beinj; photographed
on each plate for the purpose of comparison.
The following sets of bands were found, quite sharp

and easily measurable, on plates secured on August 16
and 18:—3870, 388-2; 398-9; 401-2, 402-0; 411-1, 413-8,
419-0; 420-0, 4213; ^2^M, 427-5; 430-1, 431-0, 433-s; and
450-3, 4S4-2 ; those at 401, 426, and 450 are very similar
in character. The spectrum of the tail comprises three
groups of radiations, the mean wavc-lenglhs of which are
401-6, 426-7, and 4522 respectively. An examination of
the plates shows that each of these is composed of two
condensations, the separation of each couple being I-9,

1-7, and 3-9 nn respectively.

Mr. Gillman, of Aguilas
(Spain), has forwarded to us
another chart depicting the re-

sults of his eye-observations
made on September 4, 5, and
II. On the last-nanied dale he
was able to trace the tail of
the comet to a distance of
about i7i° from the head in a
direction a little north of west.

The Spectboscoi'ic Binary
Draconis.—Since July, 1906,

a Draconis has been under
observation at the Dominion
Observatory, Ottawa, for
radial-velocity determinations,
and in No. 4, vol. i. (p. 237,
July-.\ugust), of the Journal of

the' R.A.S. (Canada), Mr.
Harper discusses the observ-

ations, with those _ of other

observers, and derives a set of
elements for the orbit of this

binary. The observed velocities

range from —54 km. to

+ 56 km., and Mr. Harper's
elements are as follows ;

—

period = 5i.38 days, velocity of

the system= — 16-7 km., eccentricity= 042, longitude of

oeriastron (»), from descending node = i98'', T = i9o6 July
1 id. oh., and semi-major 3x15 = 30,057,900 km.

long and distlnguish/-d connection of I'rof. Silvanus-

Thompson and Prof. .Meldola with the college, and in

conclusion expressed the pleasure of the company at the

presence of the Lx)rd .Mayor and Sheriffs to open the new
wing.

The Lx)rd Mayor, who was received with great
enthusiasm, then declared the building open, and delivered!

an address to the students on the development of character.

-Mr- Yarrow, in proposing a vote of thanks, briefly

referred to the advantages which the two-year course at

I'insbury offered to students, especially those who bad
siirved an apprenticeship in an engineering works, and said
that in his opinion the Finsbury Technical College fills a
special need, which is not supplied by other existing institu-

tions, excellent though many of these are.

Sir John Wolfe-ISarry, chairman of the executive com-
mittee, seconded the vote of thanks, and after acknow-
ledgment by Sir William Treloar the company proceeded'

to view the building. On arriving at the engineering
laboratory, the Lord .Mayor pressed a button, setting the

machinery in motion, and afterwards ma)\<- a tour of in-

spection with the company, which induded Sir Itdward

ENGINEERING AT THE FINSBURY
TECHNICAL COLLEGE.

'THE completion of a new wing of the City and Guilds
Technical College at l-'insbury was the occasion, on

Wednesday, October 2, of a large gathering of dis-

tinguished members of the city companies to witness the

opening ceremony. -Mr. Baker, chairman of the Colleges
Extension Commitlee, in» inviting the f>ord Mayor to

declare the new wing open, gave an interesting account
of the history of the City and Guilds of London Institute,

which, founded in 1878 and incorporated by Royal Charter
in 1900, has raised and expended nearly three-quarters of
a million pounds for the promotion of technical education.

TTie growth of the Finsbury Technical College has for
some years necessitat<fd the work being carried on in three
unconnected buildings, and in order to bring all depart-
ments under one roof, with greatly improved facilities for
their work, the institute set aside 10,000/. from its reserve
fund, and the Corporation and Guilds of London con-
tributed an equal amount, while a generous friend of the
college contributed lo.otjol. lor equipment. With this sum
the committee was able to carry out a long cherished
scheme of centralisation and extension, and it was
particularly fortunate in having Sir William White as one
of its number to advise on all matters relating to the
engineering equipment. Mr. Baker also referred to the
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L—PUn c( ihe EogiiKcring Laboralcry £lfe City tr.£ CuiVs Ticll ;(ilColUge, Finsbury.

Clarke, Sir William White, Sir John Watney (secretary of
the institute). Sir A. B. W. Kennedy (president of the
Institute of Civil Engineers), Sir Philip .Magnus, M.f'.,
Mr. A. C. Morion, M.P., Prof. Unwin, IVof. Dalby, Mr,
T. H. Blakesley, Mr. Ralph Palmer, Mr. S. S. Gladstone,
and Mr. .Soper (assistant secretary of the institute;).

The engineering laboratory, shown on the accompany-
ing plan, is about 100 feet long and 45 f<^;t wide, and is

a well-lighted room having walls faced with white tiles

from the window levels, those below being brown glazed.
Along one side a cast-iron channel of square section, 2 fejrt

wide and 80 feet long, is sunk into the floor. This
channel is free from end to end, so that, when occasion
requires, the whole length can be utilised for experiments
on towing, wave motion, and the like. There are also
two smaller channels, parallel to the main one, for drain-
ing water into the measuring tanks without disturbing the
main channel.
The measuring tanks are six in number, having a com-

bined capacity of alx>ut 4000 gallons, and all the water
collecting therein can be raised to a tank on the roof by
a centrifugal pump delivering 200 gallons a minute
against a head of 90 feet ; the water is distributed anew
by a 5-inch falling main and branches. The usual arrange-
ments of weirs, float gauges, and the like are provided
for measuring the wattr in the rhannel, and a Venturi
meter can also be inserted in the pipe line.

At the other end of the channel is a hydraulic cylinder
of special design, capable of giving horizontal and vertical

jets up to 2 inches in dianvrter under any head not exce*^-
ing 300 feet. This cylinder is suspended by cross girders
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over a pit for receiving; llie vertical jet, and the liorizontal

jel is (lirerli-d iilonj; ihe main channel.

i he ec|ui|)nirnt of hydraulic Jiiachinery also includes

turbines of the (iirard and I'rancis types, and a hi(<h-

pressiMC piiMip for operating an experimental I'nginc of

the Mrotherhood lype.

Ihe heal-engine equipment consists of a representative

set of machines arranged along one side of the laboratory,

and spanned by an overhead crane capable of delivering

a load of ,)o cwl. lo .1 lathe at one end. The engines

already installed comprise a 12 horse-power " National
"

gas engine, with special thermometer pockets in the

cylinder walls, and arr.ingements for releasing and shutting

down the valves at any moment. 'J'his engine ran bi- run

on town gas or on suction gas from a producer. A
(1 horse-power oil engine has similar lh<rnu)n'.et<'r pockets

iiiul valvc-relc.ising gc-u'.

ton " Bucktoo " testing machine, a combined bending and
twisting machine, and a number of other machines for

sm.ill-sc.ile experiments. A specially designed machine for

conipri'ssion up lo lifly tons will also be installed.

The drawing otiice, over the engineering laboratory, is

a well-lighted room So feet long and 34 feet wide, with
accommodation for one hundred students.

The college workshops have been recently equipped wilh

the most modern tools, and in addition a special shop for

the construction and rep.iir of apparatus is provided in

Ihe engineering labor.ilory. The n<w wing also contains

a lecture theatre and rooms for the staff.

.As will be apparent from this brief description, the

equipment has been designed with the purpose of giving

students a practical acquaintance with as wide a field of

engineering as possible. All the machinery .ind apparatus

ar.' of n'.oderale din.ensions, easily handled by students

!.—\'iew uf Ihe Kngineerin^ I..-xbor.itory ih^wing p.irt of the licit Engine Equipii

.An experinunla! " l.inde " refrigerating plant is

arranged lo \.'ork wilh carbonic acid or ammonia by using
interchangeable cylinders. The compressing pump is

<lrive[i by a motor operating through a worm-wheel gear,
so arranged that by disconnecting the pump coupling ex-
periments can be made on the efficiency of worm gearing.

.A small vertical steam engine, a petrol motor, a
Rider" hot-air engine, and a pulsometer pump are also

included, while spaces are reserved for an experimental
reciprocating steam engine of compound or triple ex-
pansion type, and an independent condensing plant to be
installed at an early date. The steam-raising plant will
consist of a Yarrow water-lube boiler, ;uul a separately
fired superheater.
An experimental compound air compn-^sor. coupli-d

•lirertly lo a motor, has been installeil, and is lllled willi
special arrangements for experiment.il work. Tlv equip-
ment for testing the strength of materials incUides a len-
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without excessive supervision, and :il .1 small cost for

running expenses.

While instruction, not research, h.is beiii the primary
object, there is lillle doubt that in ihe future original

work can be accomplished which will be of interest and
value lo the engineering profession. R. G. CoKER.

FOIiTHCOMlNG BOOKS OF HCIENCK.
lyfR. .SIDNF.V API'LETON promises :—" A Book of
^^'^ Birds," by W. P. Pycraft, illustraled ; "Minerals,"
bv 1.. J. .Spencer, illustrated; " Karthquakes," bv Prof

\V. II. Hobbs, illustraled; "The Moon," by G. P. Serviss,

illustr.iled ; "The W'.ublers of North America," by F. M.
t'h.ipman and others, illustraled; "The I.ife and Habits

of the Anis," bv Dr. 1.. I. Dublin, illustrated; " Iron and

Sh'rl," bv Dr. 'J. K. Sniilb, illustraled; "Gold," bv Dr.

|. K. Smith, illuslraled ; "The Horse: Ailments and
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Accidents," by !'. T. Barton; " Thi/ Oo)4, in Hftallh,

Accident, and Disease," by F. T. Bnriun, illustrated;

"The Cat: its Care and Management," by Mrs. L.

Williams, illustrated ; and a new edition uf "
1 he Manual

of Toy Dogs," by Mrs. L. Williams, illuslraled.

Mr. Edward .Arnold's list includes :
—

" I'rom the Niger
to the Nile," by Lieut. Boyd Ale.\and<r, two vols., illus-

trated; "Hydraulics," by F. C. Lea, illustrated; and
"Wood: a Manual of the Natural History and Industrial

Applications of the Timbers of Commerce," by IVof. G. S.

Boulgcr, illustrated.

Messrs. Baillien , Tindall and Co.\ promise :

—" Bacteri-

ology of the Eye," by T. Axenfeld, translated by Dr. A.
Macnab ; "The Spectroscope: its Uses in General
Analytical Chemistry : an Intermediate Text-book for

Practical Chemists," by T. T. Baker; " Trypanosomes
and Trypanosomiases," by A. Laveran and V . Mesnil,
translated and edited by Dr. D. Navarro, illustrated

;

" Blood-stains ; their Detection and the Determination of

their Source," by Dr. W. D. Suthirland ; "Pocket
Osteology," by P. Turner; and new editions of " .Medical

Laboratory Methods and Tests," by Dr. H. French;
" Elementary Lectures on Veterinary .Sci< nee for Agri-
cultural Students, Farmers, and' Stock-keepers," by H.
Thompson; and "Nature's Hygiene and Sanitary Chem-
istry : containing also a Special Account of the Chemical
and Hygienic Characters of Eucalyptus, Pine, and
Camphor Forests, and of some Industries connected there-

with," by C. T. Kingzett.
Messrs. G. Hell and Sons' forthcoming books include :

—

' Darwinism To-day : a Discussion of Present-day .Scien-

tific Criticism of the Darwinian Selection Theories,
together with a Brief Account of the Principal other Pro-
posed .Auxiliary and .Alternative Theories of Species-form-
ing," by Prof. \'. L. Kellogg; "A Laboratory Outline of

General Chemistry," by Prof. A. Smith; and "A Third
Year's Course in Practical Physics," by James Sinclair,

illustrated.

Messrs. A. and C. Black direct attention to :
—" A

Treatise on Hydraulics," by Prof. W. C. Lnwin, illus-

trated; " Birds of Britain," by J. L. Bonhole, illustrated;

"The Children's Book of Stars," by G. E. .Mitton, illus-

trated; "Suggestion in Education," by M. W. Kealingc

;

and new editions of " Studies in Fossil Botany," by Dr.
D. H. Scott, b'.R.S., illustrated; and "Tote'mism," by
Dr. J. G. Frazer.

Messrs. W. Blackwood and Sons have in the press :

—

"Forest Entomology," by A. T. Gillanders, illustrated;

and " In the Footsteps of Marco Polo," by Major C. D.
Bruce, illustrated: "The Marshes of Hindustan," by
D. Fraser, illustrated; " Elements of Psychology," by Dr.
S. H. Mellone.
The list of the Cambridge University Press includes :

—

\'ol. i. of " Sir George Darwin's Collected Scientific

Papers"; " Hyperelliptic Functions of Two X'ariables and
the Reduction of the Theory of Multiply-Periodic Functions
to that of Algebraic Functions," bv Dr. H. F. Baker,
F.R.S. ;

" The Artificial Production o'f Cold," by Dr. J. A.
F.wing, F.R.S.; " Elementary Algebra," by C. H. French
and G. Osborn ;

" Plane Geometry for .Secondary Schools,"
by Dr. C. Davison and C. H. Richards ; (Cambridge
Tracts on Mathematics and Mathematical Phvsics) : No. 6,
" Algebraic Equations," by G. B. Mathews. F.R.S. ; (The
Cambridge Physical Series) : " Inorganic Chemistry," by
E. I. Lewis : and a re-issue of "A School Algebra
bourse," by F. Gorse, part i., "To Simple Simultaneous
Equations," with appendi.x

; part ii., "Factors to Quad-
ratic Equations," with appendix; part iii., "Surds to the
Binomial Theory," with appendix.

Messrs. Cassell and Co., Ltd., give notice of :
—" Trees

and their Life-histories." by Dr. P. Groom, illustrated;
" The Romance of Medicine," by Dr. R. C. Macfie, illus-

trated
; "The Fairyland of Living Things." by R.

Kearton, illustrated; "Denizens of the Deep." by P. M.
Duncan, illustrated: "Popular Fallacies," by A. S. E.
.Ackermann, illustrated; "Structural Engineering," by
Prof. A. W. Brightmore. illustrated ;

" Steel : its Varieties,
Properties, and Manufacture," by W. H. Greenwood,
illustrated ; and new editions of " Iron : its Sources,
Properties, and Manufacture," bv W. H. Greenwood and
.A, H. Sexton, illustrated: ".Applied Mechanics," by Prof.
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J. Perry, F.R.S., illustrated; and "The Gun and its

Development," by W. W. (ireener, illustrated.
The Caxton Publishing Company will issue:

—"Birds
of Great Britain and In-land (Order Passeres)," by Dr.
\. (i. Butler, illustrated.

In Messrs. Chapman and Hall's list we notice:
—"The

Conquest of Cancer," by Dr. C. W. Saleeby ; and " Elec-
trical Engineering 'Jesting," by G. D. A. Parr, illus-

trated.

Messrs. Chatto and Windus announce :—" A History of
Babylonia and Assyria from the Earliest Times until' the
Persian Conquest," by L. \V. King, in three vols., illus-
trated :—Vol. i., "A History of Sunier and Akkad, being
an Account of the Primitive Inhabitants of Babylonia from
the Earliest Times to about 11. t. 2000"; vol. ii., "A
History of Babylon from the Period of the First Dynasty,
about B.C. 2000, until the Conquest of Babylon by Cyrus,
"c. 539"; vol. iii., "A History of Assyria from' the
Earliest Period until the Fall of Nineveh before the Medes,
D.c. 606."

Messrs. J. and A. Churchill promise :
—" A Manual of

Prescribing," by Dr. C. R. Marshall; "The Functional
Inertia of Living Matter : a Contribution to the Physio-
logical Theory of Life," by Dr. D. I'. Harris; and new
editions of " Valentin's Practical Chemistry, Qualitative
and Quantitative," by Dr. W. R. Ilodgkinson; "The
Book of Prescriptions," by E. W. Lucas; "The Oper-
ations of Surgery," by W. H. A. Jacobson and R. P.
Rowlands; "Pathology, General and Special," by Prof.
R. T. Hewlett ; and " Notter's Thiorv and Practice of
Hygiene," by Lieut. -Colonel R. H. Firth.

The announcements of Messrs. Archibald Constable and
Co., Ltd., include ;

—" The Practical Design of Irrigation
Works," by W. G. Bligh, illustr.ated ;

" Aijrial Flight."
by F. VV. Lanchester, vol. i., "Aerodynamics";
" India-rubber and its Manufacture, with Chapters
on Gutta-percha and Balala," by H. L. Terry;
"Electric Power and Traction," by F. H. Davies

;

" Liquid and Gaseous Fuels, and' the Part they Play in

.Modern Power Production," by Prof. V. B. Lewes;
"Coal," by J. Tonge ;

" Iron and Steel," by J. H.
Stansbie ; "Town Gas for Lighting and Heating," by
W. H. A'. Webber; "Patents, Trade Marks and
Designs," by K. R. Swan; " Precious Stones, with a
Chapter on Artificial Stones," by W. Goodchild ; "The
Manufacture of Paper," by R. W. Sindall ; "Wood Pulp
and its Applications," by C. F. Cross, E. J. Bcvan, and
R. W. Sindall; "Steam Engines," by J. T. Rossiter

;

"Glass," by W. Rosenhain ; "Electric Lamps," by .VL

Solomon; "Steam Locomotives," by V. Pendrcd ; "Gold
and Precious Metals," by Dr. T. K. Rose; "Electro-
metallurgy," by J. B. C. Kershaw; "Photography," by
A. Watkins ;

" Commercial Paints and Painting," by A. S.

Jennings; " Brewing and Distilling," by J. Grant; " Elec-
trical Measuring Instruments, Recorders, Meters, &c.,"
by K. Edgcumbe ; "Sewage Disposal Works from an
Engineering Point of View," by H. P. Raikes ; a trans-

lation of Captain Amundsen's book on the G\od Expedi-
tion ;

" An Introductory Course of Continuous Current
Engineering," by Dr. A. Hay; "Plant Physiology and
Ecology," by Prof. F. E. Clements, illustrated; "Burial
Customs of Ancient Egypt," by J. Garstang ; "The
Tomb of loniya and Toniyou"; " Farm Management,"
by Prof. F. W. Card, illustrated ;

" I'arm Animals : How
to Breed, Feed, Care for, and Use them," by Dr. E. V.
Wilcox, illustrated ; and " Soils : How to Handle and
Improve Them," by S. W. Fletcher, illustrated.

Messrs. J. M. Dent and Co. announce :
—" Nature-

study," by Prof. J. A. Davis, illustrated.

Messrs. Duckworth and Co. direct attention to :
—" The

Haunters of the Silences." by C. G. W. Roberts (Studies

of Animal Life) ;
" The Interpretation of Nature in Earlier

Greek Art," by E. Lowy, translated by W. Fothergill :

and a new edition of " Agricultural Botany," by Prof. J.

Percival.

Mr. Gustav Fischer (Jena) announces :
—" Ergebnisse

und Fortschritte der Zoologie," edited bv Prof. J. VV.

Spengel, Band L, Heft i :
" Ergebnisse, Wissenschaftliche,

der deutschen Tiefsee-Expedition auf dem Dampfer
Valdivia. 1898-1899," edited by Prof. Chun, Elfter Band.
Zweite Lieferung, " Die Tetraxonia," by Prof. R. von
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Lendenfeld ;
" Forschungsreisen, Zoologische, in Australien

und dcm Malayischen Archipel," by Prof. R. Semon,
Vierter Band, Morphologie verschiedener Wirbeltiere,
V. Lieferung; " Vorlesungen iiber Bakterienenzyme," by
Dr. F. Fuhrmann, illustrated; " Handbuch dcr Arbeiter-
krankhciten," edited by Dr. T. Wcyl, illustrated; " Hand-
buch der Technik und Methodik der Immunitats-
forschung, " edited by Prof. R. Kraus and Dr. C.
Levaditi, Erste Lieferung, illustrated; "Handbuch der
technischen Mykologie, " Vierter Band, " Spezielle Morpho-
logie und Pliysiologie der Hefen und Schimmelpilze,"
edited by Dr. F. Lafar, illustrated; " Die Dinosaurier der
europaischen Triasformation," by F. Huene, .Supp.-
Band I., Lieferung i, " Geoiogischen und palaeonto-
logischen Abhandlungen, " edited by E. Koken, illustrated;
" Die Pathologic und Therapie der plbtzlich das Leben
gefahrdenden Krankheitszustande," by Dr. R. Lenzmann

;

" Die Ursachen der Geisteskrankh'eiten," by Dr. E.
Meyer; " Hausschwamm-Forschungen," by Prof. A.
Mdller, Heft i, illustrated; " Versuch einer Phylogenie des
Embryosackes und der doppelten Befruchtung der
Angiospermen," by Dr. Porsch ;

" Aus Namaland und
Kalahari," by Dr. L. Schultze, illustrated; " Zellen-
Studien," by Dr. T. Boveri, Heft 6, " Die Entwicklung
dispermer Seeigel-Eier," illustrated ;

" Festschrift zum XIV.
internationalen Kongress fur Hygiene und Demographic
Berlin iqo;," illustrated; "Handbuch der pathogenen
MJkroorganismen," edited by Prof. W. Kolle and Prof. A.
Wassermann, Zweiter Erganzungsband, Erstes Heft, illus-
trated

;
" Handbuch der technischen Mvkologie, " edited by

Dr. F. Lafar, Erster Band, " Allgemei'ne Morphologie und
Physiologie der Garungsorganismen, Keimfreimachung
und Reinziichtung "

;
" Geschichte des Lehrstuhles fur

pathologische Anatoniie und das neue pathologische Institut
in Erlangen," by Dr. Hauser, illustrated; "Vorlesungen
uber Deszendenztheorien mit besonderer Beriicksichtigung
der botanischen Seite der Frage," by Dr. J. P. Lotsy,
Zweiter Teil, illustrated; and " Di'e Flechtenstoffe in
chemischer, botanischer, pharmakologischer und tech-
nischer Beziehung," by Dr. W. Zopf, illustrated.

^^
Messrs. R. Friedlander and Son (Berlin) announce :

—

Zoologischer Jahrpsbericht fiir iqofi "
;
" Die Coniferen-

Lause Chermes : Feinde der Nadelholzer, " by Prof. N.
Cholodkovsky, illustrated ;

" Die Pilzparasiten des Tees-
trauches," by Prof. N. N. v. Speschnew, illustrated;
Sylloge Algarum omnium hucusque cognitarum," by Dr.

J. B. De Toni. five vols.. iS.Sq-iqor; "Abels Untersuch-
ungen uber SchiefsbaumwoUe, " IL Abt. : Uber die
Bestandigkeit der SchiefsbaumwoUe; " Generalregister
fur Chemisches Centralblatt J.ahrg. 1 902-6 " • and "Das
Tierreich," Lief. 2i. Cynipida;, by C. W. Dall'a Torre and
J. J. Kieffer.

Messrs. Gauthier-Villars (Paris) announce :—" Lemons
sur les Theories g^n^rales de I'Analvse," by Prof. R.
Baire, two vols., vol. ii., " Fonctions 'analvtiques ; Equa-
tions diff^rentielles

; Applications g^om^triqiies ; Fonctions
elhptiques "; " Thterie et Usage de la Rfegle i Calcul "
by M. Roz(5, illustrated; "Traits g^n^ral des Automobiles
^ P^-trolc," by L. P(5riss^, illustrated; "La Construction
dune Locomotive moderne," by Dr. R. J. Grimshaw,
illustrated; "Tables num^riqu'es et logarithmiques i
I Usage des Chimistes," bv Csakolotos aiid Mettler ; and
new editions of " La G(?om^trie non-euclidienne," bv
Prof.^ P. Barbarin, illustrated; and " L'Electricit^ d^duit'e
de 1 Experience et Ramen^e au Principe des Travaux
virtuels," by Dr. S. Carvallo, illustrated.

Messrs Ginn and Co. give notice of :—" Principles of
Physics, by A. P. Gage, revised bv A. W. Goodspeed

;

Iheoretica! Mechanics," by Prof. P. F. Smith and O. C.
Lester; and "Geographical Essavs," bv Prof. W M
D.avis.

'

c J'^'j
y^' ,}• C'^'sher is publishing :—" Anthropometrical

Schedules, prepared by J. Gray, and a " Book of In-
structions for Takmg Anthropometrical MEasurempnts "
Dy the same author.
The announcements of Messrs. Charles Griffin and CoLtd are :—" Practical Calculations for Engineers," bvC. E. Larard and H. A. Golding, illustrated; " Mechanical

f"fjr''"'"'^ Z""" 'JtSi""^'-^." by R. S. McLaren, illus-

wt if 7u
^^'^'^^'\ ^y''^"'-^^ =»"d other Notes: a Hand-book of the Principles on which Telegraphic Practice is
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Based," by A. Crotch, illustrated; " k Comprehensive
Treatise on Colour Manufacture, comprising the Manu-
facture, Investigation, and Practical Application of Colour-
ing Matter," by G. Zerr and Dr. R. Rubenkamp, trans-
lated by Dr. C. Mayer, illustrated; "The Cotton
Weavers' Handbook : a Practical Guide to the Construc-
tion and Costing of Cotton Fabrics, with Studies in
Design," by H. B. Heylin, illustrated; "The Analysis
of Materials used in the Leather Industry," by S.

" R.
Trotman, illustrated; "Soil Bacteria," by Dr. J. Clark,
illustrated ;

" The Principles and Practice of Harbour
Engineering," by B. Cunningham, illustrated; "Present-
day Shipbuilding, for Shipyard Students, Ships' Ofticers,
and Engineers," by T. Walton, illustrated; "The Design
and Construction of Ships," by Prof. J. H. Biles, illus-

trated, two vols., each complete in itself, and sold
separately ;

" Definitions in Navigation and Nautical Astro-
nomy," by P. Groves-Showell, illustrated; "A Dictionary
of Spanish and Spanish-American Mining, Metallurgical,
and Allied Terms, to which some Portuguese and Portu-
guese-American (Brazilian) Terms are Added," by E. Halse,
illustrated; "Tropical Medicine, Hygiene, and Parasit-
ology : a Concise and Practical Handbook for Prac-
titioners and Students," by G. E. Brooke, illustrated;
" Physico-chemical Tables for the Use of Analysts,
Physicists, Chemical Manufacturers, and Scientific

Chemists," by J. Castell-Evans, vol. ii., "Chemical
Physics, Pure and Analytical Chemistry," in two vols.,

sold separately; and new editions of "A Manual of Dye-
ing : for the L"se of Practical Dyers, Manufacturers,
Students, and all Interested in the Art of Dyeing," by
Dr. E. Knecht, C. Rawson, and Dr. R. Loewenthal, two
vols.

;

" Dairy Chemistry for Dairy Managers, Chemists,
and Analysts : a Practical Handbook for Dairy Chemist-
and Others having Control of Dairies," by H. D. Rich-
mond, illustrated ;

" Road Making and Maintenance : a
Practical Treatise for Engineers, Surveyors, and Others "

(with important new matter on dust prevention), by T.
Aitken, illustrated: "The Metallurgy of Iron," by Prof.
T. Turner; " Valves and Valve-gearing: a Practical Text-
book for the Use of Engineers, Draughtsmen, and
Students," by C. Hurst, illustrated; "A Surgical Hand-
book, for Practitioners, Students, House-surgeons, and
Dressers," by Drs. F. M. Caird and C. W. Calhcart,
illustrated ;

" The Work of the Digestive -Glands " (Nobel
prize award), by Prof. Pavlov, translated by Dr. W. H.
Thompson ; and " Outlines of Quantitative Analysis, for

the Use of Students," by Prof. A. H. Sexton.
Messrs. G. G. Harrap and Co.'s list contains:—"The

Elements of Physics," by S. E. Coleman; "Physics:
Theoretical and Descriptive," by Dr. H. C. Cheston, Dr.

J. .S. Gibson, and C. E. Timmerman ;

" Special Experi-
ments and Discussions in Introductory Chemistry ; with
a Plan for the Organisation of the Subject-matter,"
by Dr. E. P. Schoch ;

" Physiology : Practical and
Descriptive," by B. P. Colton, illustrated; "Case Teach-
ing in Medicine : a Series of Graduated Exercises in the

Differential Diagnosis, Prognosis, and Treatment of Actual
Cases of Disease." by Dr. R. C. Cabot; and " Manual
of Clinical Chemistry," by Dr. A. E. Austin, illustrated.

Mr. W. Heinemann directs attention to :
—" The Pro-

longation of Life," bv Prof. E. Metchnikoff, translated

by Dr. P. C. Mitchell, F.R.S. ; and " Metabolism and
Practical Medicine," by Prof. C. von Noorden, English

issue under the editorship of Prof. I. W. Hall, in three

vols.:—Vol i., "The Physiology of Metabolism," by \.

Magnus-Levy: vol. ii., "The Pathology of Metabolism,"
by C. von Noorden, F. Kraus. .A. Schmidt, W. Wein-
traud, M. Matthes, and H. Strauss; vol. iii., "The
Pathology of Metabolism." by C. von Noorden, H.
Salomon. A. Schmidt, A. Czerny, H. Steinitz, C. Dapper,
M. Matthes, C. Neuberg, O. Loewi, and L. Mohr.

Messrs. Hodder and Stoughton give notice of :

—

" Electric-power L'sers' Handbook," by P. H. Brown ;

(Primers of Industrial .Art) :

—" Tin Enamelled Potterv.

including the Majolica of Italy. Spain, and Mexico: Delft

Wares of Holland and England, and Stanniferous Faience

of France, Germany, and other European Countries "

:

" Salt Glazed Stoneware, including the Ancient Wares of

Germany and the Low Countries, England and the United

States, with Characteristic Examples in the Museums";
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" Artificial Soft Paste Porcelain, including the Frit Porce-
lain (Pate Tendre) of France, Italy, other Continental
Countries, and England, with a Chapter on Marks "

; and,

in conjunction with Mr. H. Frowde :

—
" Cheap Diets in

Tuberculosis," by Dr. N. D. Bardswell and J. E. Chap-
man; "Diets for the Working Classes," by the same
authors; "Fevers in the East: their Clinical and Micro-
scopical Differentiation, including the Milroy Lectures on
Kaia-Azar," by Prof. L. Rogers, illustrated; "Life
Insurance and General Practice," by Dr. E. M. Brock-
bank; "Medical Sepsis and Oral Sepsis," by Dr. W.
Hunter; and " .A System of Syphilis," by various authors,
edited by Dr. D'Arcy Power and J. K. Murphy, in five

vols.

Messrs. Hutchinson and Co. announce :
—" Extinct

Birds," by the Hon. W. Rothschild, illustrated; "In
Wildest Africa," by C. G. Schillings, illustrated; "The
World's Birds," by F. Finn, illustrated; " Pets and How
to Treat Them," by F. Finn, illustrated; "Wild Life

Stories," by S. L. Bensusan ; and " The World's Peonies,"
by Dr. A. H. Keane, illustrated.

Mr. John Lane will issue :

—" Some Nature Bio-
graphies (Plant, Insect, Marine, and Primeval)," by J. J.
Ward, illustrated ;

" Two Dianas in Somaliland : the

Record of a Shooting Trip," by A. E. Field, illustrated;

and " Big Game Shooting on the Equator," by Captain
F. A. Dickinson, illustrated.

Mr. H. K. Lewis promises :
—" Squint and Ocular

Paralysis," by Dr. E. L. Hughes; "Opsonic Method of

Treatment," by Dr. E. B. Allen; "The Preservation of

Infant Life," by Mrs. de Voss {nee Kanthack) ; and new
editions of " Studies in Blood Pressure," by Dr. G. Oliver;
and " Diseases of the Nose and Throat," by Drs. H.
Hall and H. Tilley.

Messrs. Crosby Lockwood and Son's list is as follows :

—

"Chemistry of Gas Manufacture," by H. M. Royle ; "A
History of Wireless Telephony," by E. Ruhmer, trans-
lated by Dr. J. Erskine-Murray ;

" Magnetos for Auto-
moiiilists," by S. Boltone ; "Earthwork Diagrams," by
R. h. Erskine-Murray and Y. D. Kirton : and " Chapters
on Paper Making," by C. Beadle, vols. iii. and iv.

Messrs. Longmans and Co. announce :
—" Organic

Chemistry for Medical Students," by Prof. G. von Bunge,
translated by Dr. R. H. A. Plimmer ; "Hydraulics,"
by Prof. S. Dunkerley, vol. ii., " The Resistance and
Propulsion of Ships," illustrated; "Electro-physiology of
Plants," by Prof. Jagadis Chunder Bose, illustrated;

Systematic Researches in Thermo-chemistrv : Numerical
and Theoretical Results," by Prof. J. Thomsen, translated
by K. A. Burke; "Photo-chemistry," by Dr. S. E.
Sheppard ; and "The Reduction of Cancer," by Hon.
R. Russell.

The list of Messrs. Sampson Low and Co., Ltd., con-
t.-iins :

—
''Standard Polyphase Apparatus and Systems," by

M. A. Oudin ; "Stammering, Cleft-palate Speech, Lisp-
ing, &c.," by Mrs. E. Behnke ; "Chemistry Simplified,"
by Dr. G. A. Kocnig, a course of lectures on the non-
metals, based upon the natural evolution of chemistry

;

and " A Practical Treatise on Friction, Lubrication, Fats,
and Oils," by E. F. Dieterichs.
The announcements of Messrs. Macmillan and Co., Ltd.,

include:—" .\frican Nature Notes and Reminiscences," by
F. C. Selous, with a foreword by President Roosevelt,
illustrated; "The History of the Pearl," bv Drs. Kunz
and Stevenstfn, illustrated; "Atlas Antiquus : Fortv-eight
Maps in Colours, on a New Graphic Plan, with Explan-
atory Text in English, the Names of Places, Countries,
&c., on the Maps themselves being in Latin, with a full

.Alphabetical Index," by Dr. E. Reich; "Aphorisms
and Reflections from the Works of Thomas Henrv
Huxley," selected by H. k. Huxley; " Origin and Develop-
ment of the Moral Ideas," by Dr. E. Westermarck,
vol._ ii. ;

" Mining Tables ; being a Comparison of the
Units of Weight, Measure, Currency, Mining ."Kreas, &c.,
of Different Countries, together with Tables of Equi-
valents, Constants, and other Data, for the Use of Mining
Enarineers and Survevors," by Dr. F. H. Hatch and E. J.
Vallentine ; "The Weights and Measures of International
Commerce " (being a section of the above larger work
printed separately), by Dr. F. H. Hatch and E. J.
Vallentine; and new editions of "Elements of the Com-
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parative .Anatomy of \'ertebrates," adapted by Prof. W. N.
Parker from the German of Prof. R. Wiedersheim, illus-

trated ;
" Modern Views of Electricity," by Sir Oliver

Lodge, F.R.S., illustrated; and "Self-instruction in the

Practice and Theory of Navigation," by the Earl of

Dunraven, three vols.

Messrs. Methuen and Co.'s list includes:
—"A History

of Astronomy," by W. W. Bryant, illustrated; "Trees in

Nature, Myth, and Art," by J. E. Phythian, illustrated;
" The Bee People : or, the Story of a Bee told by Her-
self," by M. W. Morley, illustrated; "Little Mitchell:

or, the Story of a Mountain Squirrel told by Himself,"
by M. W. Morley, illustrated; "Electric Light and
Power : an Introduction to the Study of Electric Light-

ing," by E. E. Brooks and W. H. N. James, illustrated;
" Engineering Workshop Practice," by C. C. .Allen, illus-

trated; and a new edition of " Practical Physics," by Prof.

H. Stroud, illustrated.

Mr. Murray announces:—"Heredity," by Prof. J. A.
Thomson, illustrated; "Therapeutics of the Circulation,"

by Sir T. Lauder Brunton, F.R.S. ;
" Round about the

North Pole," by W. J. Gordon, illustrated; and "The
South African Natives : their Present Condition and
Progress," edited by the South African Native Races Com-
mittee.

Messrs. J. Nisbet and Co. promise :
—" On Some

Common Affections of the Liver," by Dr. G. W. H.
White; "On the Diagnosis and Treatment of Surgical

-Affections of the Knee," by Sir W. H. Bennett; " On
Movable Kidney," by W. A. Lane; "On Hip Disease in

the Young," by J. Berry; "On Prostatectomy," by

J. W. T. Walker; "On Enuresis," by Dr. J. H. Thurs-
tield ; "On Some of the Common -Affections of the

Tongue," by J. Hutchinson, jun. ; "Some Clinical Points

in the Surgery of the Intestine," by F. C. Wallis ; and
" Nerve Injuries and their Treatment," by J. Sherren.

The list of the Oxford University Press contains :

—

" Inde.x Kewensis," Supplement iii., bringing the names
down to 1905; " Floral Mechanisms," by Dr. .A. H.
Church; "Studies in the Medicine of .Ancient India,"

part i., " Osteology of the Bones of the Human Body," by
.A. F. R. Hoernle ;

" Lectures on Evolution," bv Prof.

E. B. Poulton, F.R.S. ;
" Knuth's Handbook of' Floral

Pollination," translated by Prof. J. R. A. Davis; and
" Solereder's Systematic Anatomy of the Dicotyledons,"
translated bv L. .A. Boodle and F. E. Fritsch, and revised

by Dr. D. H. Scott, F.R.S.
Messrs. Kegan Paul, Trench, Triibner and Co., Ltd.,

will publish:—"The Forces of Nature," by Dr. G.
Le Bon; and " Introduction to the Science of Electricity,"

lectures by B. Kolbe, edited and revised by the author for

publication in England, translated by J. Skellon, illustrated.

The announcements of Messrs. G. Philip and Son, Ltd.,

contain:—"'Day by Day' Tellurian and Calendar: a
Novel Device illustrating the Elliptical Orbit of the Earth
round the Sun, also the Seasons, Day and Night, &c. ";
" Notes on Maritime Meteorology," by M. W. C.
Hepworth ;

" A Simple Course of Weighing and Measur-
ing, including the Metric System," by H. G. Ashton

;

and new editions of " Catechism of the Laws of Storms,"
by Commander J. Macnab, illustrated ; and " Trigono-
metry for Seamen," by the same author.

.Sir Isaac Pitman and Sons, Ltd., promise :
—" Australian

Mining and Metallurgv," by D. Clark, illustrated; and
" The Metallurgy of Tin," by P. J. Thibault.

Messrs. G P. Putnam's Sons announce :
—" A Field

Book of the Stars," by W. T. Olcott, illustrated; " Alpine
Flora of the Canadian Rockv Mountains," by Mrs. C.
Schaeffer, illustrated; " Hunting Big Game with Gun and
with Kodak : How Wild Animals Look and Live in their

Haunts, from Personal Experiences in the United States,

Dominion of Canada, and Old Mexico," by W. S. Thomas,
illustrated; "The Family: an Ethnographical and
Historical Outline, with Descriptive Notes," by Dr. E. C.
Parsons ;

" Alcohol ; the Sanction for its Use, Scientifically

Established and Popularly Expounded by a Physiologist,"
by Dr. J. St.arke, translated ; and " Thinking. Feeling,
Doing: an Introduction to Mental Science," by Dr.
E. W. .Scripture, illustrated.

.Messrs. Rivingtons direct attention to:
—" Elementarv

Statics," by W. G. Borchardt, illustrated.
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Alcssrs. bcott, Oreenwood and Son announce ;

—

' -Modern Flax, Hemp, and Jute Spinning and Twisting,"
by \\. R. Carter, illustrated; "Industrial Alcohol," by

J. G. M'lnlosh, illustrated; " The Treatment of Paper, for

Special Purposes," by L. E. Andes, illustrated; "Cellu-
loid : its Raw Material, Manufacture, Properties, and
Uses," by Or. F. Bockmann, translated, illustrated;

"Three Hundred Shades and How to Mix Them," by A.
Desaint, plates; " The Paper Mill Chemist," by Dr. H. P.
Stevens, illustrated; " Recipes for the Preserving of Fruit,
Vegetables, and Meat," by E. Wagner, translated, illus-

trated; "Pottery Decorating," by R. Hainbach, illus-

trated; "Manufacture and Comparative Merits of White
Lead and Zinc White Paints," by G. Petit; and " Electric
Wiring and Fitting for Plumbers and Gasfitters," by S. F".

Walker, illustrated.

The Walter Scott Publishing Company, Ltd., direct

attention to:
—"Race Culture: or, Race Suicide?" by

Dr. R. R. Rentoul ; and " The Lungs : in Health and
Disease," by Dr. P. Niemeyer, translated by B. H. Hall,
illustrated.

Messrs. Swan Sonnenschein and Co., Ltd., announce :

—

" The Port of London and the Thames Barrage : a Series
of Expert Studies and Reports," edited by T. W. Barber,
illustrated; "The Student's Text-book of Zoology," by
Prof. A. Sedgwick, F.R.S., vol. iii., completing the
work, illustrated ; and a new edition of " Elementary Text-
book of Practical Botany for the Botanical Laboratorv
and Private Student," by' Prof. E. Strasburger, translated
by Prof. W. HlUhouse

Mr. E. Stanford gives notice of :
—" The Elements of

Geography," by J. H. N. Stephenson, part i.

The list of the University Tutorial Press contains :

—

" The Science of Speech : a Full .Account of the Structure
and LIse of the Vocal Organs and the Means of Securing
Distinct .Articulation," by H. H. Hulbert, illustrated;
" The Theory and Practice of Perspective Drawing," by
S. Polak ; "Certificate Hygiene: a Course of School
Hygiene for Teachers, dealing with Sanitation, Physical
Training, Food, Drink, Clothing, Fresh .Air, Work, Rest,
&c.," by R. A. Lyster; and "Junior Chemistry: a Text-
book of Experimental Chemistry on Modern Lines," bv
R. H. Adie.
Mr. T. Fisher Unwin announces :

—" Last Hours with
Nature," by Mrs. Brightwen, edited by W. H. Chesson,
illustrated; " Eliza Brightwen: the Life and Thoughts of
a Naturalist." edited by W. H. Chesson, illustrated; "The
Matterhorn," by G. Rey, illustrated bv E. Rubino, trans-
lated from the Italian by J. E. C. Eaton, illustrated ;

" The
.Andes and the Amazon : Life and Travel in Peru," bv
C. R. Enock. illustrated.

The list of Messrs. Vinton and Co., Ltd., contains:—
"The Mare and Foal and their Treatment"; "Milch
Goats : Breeds and Management "

;
" Dogs : Breeds and

Matiagement "
; "Poultry": Breeds and Management";

"Fifty Years among Shorthorns." bv R. Bruce; and
" The History of Shorthorn Cattle," edited bv J. Sinclair.

Messrs. Watts and Co. will issue :—" The' Picture Book
of Kvolution." by D. Hird, part ii.

Messrs. Whittaker and Co. 's announcements comprise:

—

" The .Metric and British Systems of Weights, Measures,
and Coinage." by Dr. F. M. Perkin ; "Moving Loads
on Railway Under Bridges," by H. Bamford ;

" Principles
of Electrical Engineering (Direct Current)." bv L R.
Barr: " Steel Works Analysis." bv Prof. J. O. Arnold and
F. Ibbotson

; Whitlaker's " .Arithmetic of Electrical
Engineering"; "Modern Practice of Coal Mining," by
D. Burns and G. L. Kerr, parts ii. and iii. ;

" Electricity
in Mining," by P. R. Allen; and " Adv-mced Text-book
on Steam, Gas, and Oil Engines," by J. W. Hay ward,

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

I AMiiRiDGE.—The Public Orator, Dr. Sandys, spoke as
follows on October i in presenting to the Vice-Chancellor
the several recipients of honorary degrees on the occasion
of the visit of the guests of the Geological Society of
London :

—

Dignissime Doniine, Domine Procancellarie, ct tola
Academia.
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Societatis Geologicae Londiniensis hospites, hesterno die
ad nos paulisper advcctos, omnes etiam nostroruni
hospitum in numero libentcr computamus ; omnes,
scientiarum in hac sede venerabili e tot orbis terrarum
partibus praesentes, non sine fraterno quodam aninii motu
contemplamur. " Sa.xa et solitudines voci respondent "

:

quanto magis nos, litterarum humaniorum et scientiarum
amorc imbuti, eorum adventu vehementer commovemur,
qui scientia quadam admirabili praediti, etiam ex ipsis

saxis reruni naturae veritatem extorquent ! Hospitibus
nostris omnibus patent hodie Musea nostra, patent
Collegia nostra omnia, patent omnium corda. In hoc
templo denique honoris, dum hospites nostros omnes, e
lot terris advectos, ea qua par est observantia excipimus,
nonnullos, gentis uniuscuiusque quasi legatos praecipuos,
titulo nostro vclut exempli causa decoramus, qui honos
aliorum hospitum insignium prae.sentia illustratus, vestrum
omnium plausu sine dubio comprobabitur.

(i) Christiania ad nos misit Universitatis suae Rectorem.
geologiae profcssorem insignem, qui patriae in rupibus et

metallis explorandis non sine laude iamdudum cxercitatus,
Norwegiae australis praesertim de saxis igneis praeclare
disputavit. luvat videre virum patriae devotissimum,
virum Regni novl scnatoribus adscriptum, virum deniqu''
gentis totius Universitatis legatum auspiciis optimis
nominatum.
Doctorum nostrorum in seric primus hodie incedit

W.-VLDEM.iR Christopher Brogger.

(2) Assurgit deinceps Saxoniae explorator indefessus,

Universitatis Lipsiensis professor eximius, qui Germania e

sept'entrionali oriundus, palaeontologiae imprimis usus
auxilio, .Saxoniae in saxis serie pcrpetua ordinandis diu
feliciter occupatus est. Idem geologiae in elementis
enarrandis quantum excellit ! Rerum naturae in pene-
tralibus suo Marte explorandis quam fortis est ! Rerum
naturae in miraculis et observandis et explicandis quam
subtilis !

Praesentatur vobis Regni Saxonici unus e Consiliarii-,

geologiae professor Lipsiensis, Hermann Credner.

(3) Progreditur proximus Musei Bruxellensis curator
sollertissimus, vir in palaeontologia vertebrata (ut aiunt)

investiganda diligentissimus. Mcministis arte quali,

ossibus immensis ordine apto coUocatis, bestiam illam

immanem, Iguanodon Bernissartensem, in speciem suam
pristinam restituerit, cuius effigiem accuratissime ex-

pressam, et zoologiae in Musco nostro positam, Belgarum
Regis, liberalitati acceptam rettulimus.

Nostri in Regem ilium animi grati testimonium hodie
sine dubio libenter audiet unus e ministris eius fidelissimis,

LUDOVICUS DOLI.O.

(4) Francogalloruni respublica maxima, vicinitatis

vinculis nobiscum consociata, trans fretum angustuni,
nonnuUis tarn formidolosum, ad litora nostra legatum
transmisit acceptissimum. Hospes autem noster, qui

Normannorum in provincia superiore vallem quandam
viridem olim ab oceano denudatam penitus perscrutatus

est, in Instituto Catholico Parisiensi geologiam praeclare
profitetur. .Scientiae vero illius in .Actis edendis diu

occupatus, Scientiarimi ab .Academia, viri magni in locum,
epistolarum minister perpetuus nuper est electus. Idem
stili lucidi perspicuitate et verborum aptorum vcnustate
insignis, opus ingens, summi laboris, summi acuminis
monumentum, scientiae suae studiosis dedicavit, cuius in

ipso limine professorcm quendam Germanuni, operis tanti

aemulum generosissimum, aperte atque ingenue collaudat,

qui, tempore eodem, laudis titulo eodeni a nobis iure

optima exornatur.
Laudis eiusdem socius merito declar.itur .Ai.i^KRTt.'s

.AUGLSTUS DE LAPPAREXT.

(5) Germaniae quidem e legatis allcruni hodie non sine

dolore desideramus, .Scandinaviae vero legatum altertmi

non sine gaudio salutamus. .Salutamus professorem. cuius

Regem illustrem inter doctores nostros iamdudum libenter

numeravimus, cuius popularem insignem, Linnaeuni. cum
orbe terrarum toto nuper celebravinius. Hodie vero Florae

antiquae potius quam hodiernae antistitem decoramus, qui

scientiarum ardens amore, saepenumero etiam caeli arctoi

frigora fortiter toleravit. Talium virorum auxilio Vetera

ilia poetae Romani verba denuo vera redtluntur :

—
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'' Venient annis saecula seris,

Quibus Oceanus vincula rerum
Laxet, et ingens pateat tellus,

Tethysque novos detegat orbes,

Nee sit terris ultima Thule."

Interim velut ultimam Thulen hodie nobis repraesenlai
doctoruni nostrorum illustrium in serie supremus, poli

arctoi indagator audax, Alfredus Gabriel Nathorst.

Mr. Augustine Henry, reader in forestry, will deliver

his inaugural lecture in the Botany School lecture theatre
on Tuesday, October 15, at 5 p.m.
On the nomination of the special board for mathematics.

Dr. Glaisher has been appointed an elector to the Isaac
Newton studentships until September 30, igii.

Oxford.—In the Convocation held on September 30 the

degree of D.Sc, honoris causa, was conferred upon a

number of distinguished foreign geologists who had
attended the centenary celebration of the Geological
Society, and also upon Dr. Ludwig Mond, who was
nominated by the Chancellor for the degree at the last

<;ommemoration, but was at that time unable to attend.

The following is the text of the speeches delivered by Prof.
Love in presenting them for the degree :

—

I'kof. C. Barrois.

-Vristoteles auctor est ubi hodie terra sit fuisse pontum,
ubi pontus terram. Has vicissitudines lestantur ipsa c

quibus terra constat elementa, (pu>vi]tvTa ^vvirotai, sed
multorum operam rei ubique incumbentium requirentia ut

recte intelligantur. Cum harum rerum investigatores
unum in locum aliquando congregari soleant, quo melius
quid profectum sit recognoscant, quid egendum sit

deliberent, paucos ex eiusmodi conventu laudem singularem
adeptos hodie ornat .'\cademia nostra.

Inter Gallos qui geologise student fere illustrissimus est

Carolus Barrois. Qui vir cum longos saxorum tractus
scrutaretur, aliam superficiei structuram esse vidit, aliam
medullarum : unde duo saxorum genera distinguere potuit,
haec ignea vi conflata, ilia sub vadis, quibus Galliae pars
magna olim opplebatur, sensim concreta. Idem cretae

naturam rimatus, quje apud nos et apud Gallos perexiguo
freto divisos invenitur, nova indicia nactus est unde maris
lati et profundi, quo utraque terra olim tegebatur, et

incessum et regrcssum lentum ostenderet.

Prof. A. Heim.

Qui hodie de vi occulta qua montium iuga super
planitiem elata fuerint optime disserunt auctorem sequuntur
Albertum Heim. Hie ille est Alpium suarum investigator
qui, cum singulorum iugorum, -i quibus haec vasta com-
pages constat, anfractus ramosque perlustrasset, terra;

defectus quibus hx regiones aliquando vexantur, concretas
glaciei moles quibus superiora vallium obsidentur, prona
montium obteguntur, diligentissime observasset, descrip-
tionem .Alpium tabulis pulcherrimis expressam confecit,
laboris et fructum et testimonium non peenitendum.

Prof. .\. Lacroix.

Saxorum ignea vi conflatorum varia genera distinguere
et_ quasi in classes distribuere potuit .Alfredus Lacroix.
Hie ille est qui quattuor abhinc annos monte Peleo vi

immani convulso a Gallia; gubernatoribus eo missus est ut
nubium ardentium naturam cognosceret : qua in legatione
valde periculosa cum appropinquanti exitium flammae
minarentur, mariti virtutem aequavit coniux, quam honoris
causa nomino, periculorum olim, nunc laudis socia. Ne
multa. Felicissime rem egit vir fortis et sagax, qui
"harum nebularuni nntura bene explorata reversus est.

Prof. X. Penxk.

Intereessisse tempora qua;dam cum terra summo frigore
•oppressa fuerit nemo nescit. Ultimam quidem ex his quasi
periodis, quae una erat e pluribus quas hie orbis terra;
passus est, ex quo animantium sscula exorta sunt, plurimi
pertractaverunt, nemo ex his qui hodie Europam incolunt
melius quam .\lbertus Penck. Cum enim hac periodo
cxeunte hominem super agros caput extulisse constet, hie
noster exstitit qui humani generis vetustatem ultimam

NO. iq8o, vol. 76]

illustraret, cum inter variarum gentium instrumentis
lapideis utentium tempora et eventus quibus vasti Europse
tractus glacie purgarentur rationem intercedere doceret.

Prof. H. Reusch.

De Scandinavian geologia optime egit Hans Reusch.
Qui vir, cum in Norvegia saxa qua;dam invenirentur
innumerabilibus ante saeculis mari terram operiente sensim
concreta, deinde vi ignea adeo liquefacta et mutata ut

nulla omnino animalium vestigia exhiberent, ipse rationes

novas commentatus eiusmodi indicia deprehendit, unde
saxorum aetatem colligere potuit. Ostendit etiam Nor-
vegiam vastissimis glaciei molibus antiquitus fere obtectam
esse, ex quo patet etiam in vetustate ultima magnis caloris

et frigoris vicibus obnoxiam fuisse terram.

Prof. F. Zirkel.

Qui illud Scientias Naturalis genus perlractant quod ad
metailorum saxorumque structuram pertinet Ferdinand©
Zirkel fere omnia accepta referenda censent, cum micro-

scopo, ut cum physicis loquar, hac in re primus usus sit.

Xeque satis erat ei nova huic rei studentibus subsidia

parare, ipse enim in hoc genere plurimum profecit, cuius

doctrinam et peritiam testatur maximus ille de Petrologia

liber luculentissime conscriptus.

Dr. L. Moxd.

" Magnum vectigal est parsimonia " dixit Tullius, quod
etiam in Chemia valere sensit Ludovicus Mond. Cum
enim id agunt chemici ut certum aliquod elementum a
ceteris secernant, restant tanquam rediviva qujedam, quae

saepe magni pretii sunt. Multos iam annos hie vir varios

modos commentatus est, quibus corpuscula ab aliis spreta,

tanquam inutilia, in usum converteret. Ita parcendo dives

factus Scientiam Naturalem omni liberalitatis genere

coluit. Maximum I.ondinii laboratorium Ilumphredo Davy
et Michaeli Faraday, Chemiai et Physica; auctoribus

clarissimis dedicatum, aedificavit et muneribus locupletavit :

idem .Societati Regali catalogum maximum, in quo omnia
ab omnibus in quovis scientise genere his centum annis

reperta continerentur, confieiendum et typis iniprimendum
curanti pecunia subvenit.

The .Association of Technical Institutions offers two
prizes, each of 25/., for the two best essays, one on " The
Bearing of Technical Education on Industrial Progress,"

and the other on " The Bearing of Technical Education

on .Agriculture and on Industries of a Rural Character."

Particulars of the conditions may be obtained from Dr.

Clay, Northern Polytechnic, Holloway, London, N.

.A COL-RSE of eight lectures on " Certain Fundamental
Problems in Physiology common to .Animals and Plants"
will be given by Dr. \V. M. Bayliss, F.R.S., at University

College (University of London) on Wednesdays, at 5 p.m.,

beginning October 23. The lectures are open to all

students of the University of London ; also to qualified

medical men and to such other persons as are specially

admitted.

Prof. W. C. McIxtosii, F.R.S., professor of natural

history in the University of St. .\ndrews, in July last pre-

sented the University museum with 3150 spirit prepar-

ations, large and small. The preparations consist of (i)

a named series (about 1150 in number) illustrating the

marine zoologv of St. .Andrews—the types of the " In-

vertebrate Marine Fauna and Fishes " of St. Andrews,

1875 : (2) a glazed cabinet illustrating the development

and life-history of the salmon of the Tay in ninety-five

preparations ; (3) a reference series (265 in number) from
the trawling expeditions of 1884, each station showing
both fishes and invertebrates ; (4) a general zoological

collection in spirit (consisting of about 159^ specimens),

chiefly marine, from Shetland to the Channel Islands, but

also including a considerable number of amphibians,

reptiles, birds, and mammals ; ii) forty-five typical

botanical preparations, including a fine series of pitcher

plants with their fnsects.
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The programme of day and evening classes at the

Woolwich Polytechnic during the session 1907-S has been
received. The volume contains the usual syllabuses of

subjects studied at the polytechnic, and particulars of the

examination requirements of London University, Board of

Education, and other examining bodies. We are glad to

sec here and there short notes as to the value of pre-

liminary scientific education to the student of technology.
Thus, it is pointed out that a sound knowledge of mathe-
matics is the surest basis for satisfactory progress in

mechanical and physical science. In the physical depart-
ment, all students are required to attend both the lecture

and the laboratory course in each class ; and students of

electrical engineering must attend classes in electricity and
magnetism concurrently if they have no knowledge' of the
principles of electrical science. Systematic courses of study
extending over three or more years are arranged in various
branches of technology ; and the time-tables of those,

courses should be useful as a guide to serious .students.
We notice the announcement that the governors are
desirous that no young man or woman shall be deprived
of the advantages of the instruction given in the poly-
technic, on the ground of inability to pay the fees. The
priiicipal is authorised to admit students free who desire
lo .-ittend any of the classes and to work steadily, but are
unable to pay the necessary fees.

The distribution of medals, prizes, and certificates to

students of the Royal College of Science on Thursday
last was made the occasion of several references to the
charter of incorporation of the Imperial College of
Science and Technology. The Dean, Prof. W. .'\. Tilden.
trusts that by the end of the year everything will be
ready for the transfer of authority which is to take place
from the Board of Education to the governing bodv of
the Imperial College on January i next. In his address
to the students, .Mr. .A. H. D.' .Acland said that in the
forwarding of technology this country has been lamentably
backward. Scientific knowledge is at the very root of the
prosperity of the Empire. If determined efforts are made
a great national institution will be established of which
the country will really be proud. Mr. Acland advised the
students to do something to study the great masterpieces
of the English language. He remarked that in later life,

when they have to m.ake reports, as all men in scientific
life must do, they will often find that the study of the
English language will not h-ive been altogether useless,
even at the present stage of their education. Mr. Acland
also advised the siudents to travel when it is possible
for them to do .so. Scientific men do a great deal bv their
interchane-e of ideas between this and foreign countries
to forward that which we all desire—inlernational friendli-
ness. Prof. Dalby. Dean of the Central Technical Colleg-e
of the City and Guilds of London Institute, referred to
the union which is to take place between the three
collegfes : and Sir William White said that to put the
charter in practical form it is necessarv to recognise all

that has been done in the oast, to utilise fuUv all that
exists, and to bring the whole of the higher technical,
instruction into one harmonious and sympathetic working
whole.

.\ STRONG plea for the establishment of a university for
Rrisiol and the West of England was made bv Prof. F.
Gotch, F.R.S., at the annual distribution of prizes to (he
students of the faculty of medicine of the University
College of that city oii October i. Prof. Gotch pointed
out that the geographical position of Bristol, her civic
prosperity, and her educational institutions are such that
there is no excuse for further delay. It is time for the
cily to realise that in higher education the organisation
of her teaching resources is a matter of momentous
inioortancc, and that the way to attain this is to segregate
all her scattered educational efforts in a university.
Surely the citizens of Bristol are as enlightened and
generous as those of Liverpool, Manchester, Birmingham,
Leeds, and ShefTield : and the fact that the city has not
Mso a university of its own must be because the' difference
between a college and a university is not understood. A
university possesses greater educational stability, and, in
consequence, greater educational efficiency. It

'

segregates

all the higher educational enterprises of the district, rivalry

gives place to cooperation, general interest is thus
awakened, and it is sustained by the knowledge that,

having become a working partner in a great enterprise, it

must at all hazards be made a success. The credit of the
community is then at stake, thus ensuring its proper sup-
port ; and since the enterprise has, from the educational
point of view, attained a new level, it is viewed from a
different and a higher standpoint. Another conspicuous
feature of a university is the freedom which it enjoys.
The possession of the power to give a degree carries with
it a matter of enormous freedom. Collegiate teaching has
to follow along lines prescribed by those bodies which give
degrees, and such prescription stifles educational develop-
ment, because the teacher has no voice in the matter. \
further feature of a local imiversity is the enlargement of

the area of educational responsibility. The pride which
the citizens of Liverpool and Birmingham have in their

universities is due to their proprietary interest in them.
.A university would thus become the dominant educational
force and pride of Bristol and all the surrounding district,

The last feature of a university, as distinct from a college,

is one which will in the end carry on its broad back alt

the others ; it is prestige. So long as Bristol only
possesses a college, she will from the standpoint of higher
education have but little general prestige. The fault does
not lie with the character of the collegiate teaching, the
size of the buildings, or the equipment of the scientific

laboratories. So long as the college continues to remain
in its present condition, so long will it not only gain no
prestige, but may begin to lose what prestige it now
possesses. Those who take over wider university re.^

sponsibilities are felt to be possessed by the spirit of the
age, and are duly honoured, whilst those who hesitate to

do so are felt to be without this spirit, and lose their

position.

SOCIETIES AND ACADEMIES.
London.

Royal Society, received June 8.—" On T umino"s Efficiency

and til.- Mechanical Equivalent of Light." By Dr. Charles
\'. Drysdale. Communicated by Prof. Silvanus P.
Thompson, K.R.S.
The paper first directs attention to the fact that the term

luminous eflSciency requires more rigorous definition. If

Q is the total power consumption of the source, R the

total radiation= / P(A, and L the luminous radiation =
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I i\c/\, the luminous efficiency is generally taken to
.' X,

mean the ratio L/Q. In many cases, however, the ratio

L'R, w^hich has been termed by Nichols the radiant

efficiency, is determined. Neither of these definitions is-

entirely satisfactory from the practical point of view, as

a source might apparently be of high efficiency if its

radiation were confined within the visible spectrum, but
near to cither end of the spectrum, where the luminosity

is low. A better definition is that of Dr. Guilleaume,
which may be termed the reduced luminous efficiency

La/Q, where La is the equivalent radiation of the most
effective form required to give the same light emission.

In order to obtain the latter quantity it is necessary to

determine the mechanical equivalent of the most effective

luminous radiation which is in the neighbourhood of

A = 0-54 M.
For the measurement of the mechanical equivalent a

spectrum was formed by a carbon bisulphide prism, and a

combined photometric and bolometric arrangement was
made to enable the luminosity of any part of the spectrum

to be measured, and the radiation lo be compared with

that from a glow lamp radiating a known amount of

power. By means of a movable screen the radiation from
the spectrum or from the source of radiation could be

intercepted alternately, and the radiation from the com-
parison source altered until no effect was observed on.
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changing from the spectrum to the coinparison lamp. This
eliminated trouble due to drift. Measurements were made
both with approximately monochromatic light in the

neighbourhood of 0-54 /i. and in white light obtained by
widening the slit until the whole of the light within the

visible limits was collected at the bolometer. The result

obtained for the mechanical equivalent was 006 watt per

candle for the yellow-green light; for white light obtained

from an arc the mechanical equivalent was 008 watt per

candle, and from a Nernst filament as source 01 2 watt
per candle, the latter result agreeing almost exactly with
that obtained by Angstrom for the light of the Hefner
lamp. The ideal source of white light should therefore

gi\e somewhere about ten candles per watt, and a mono-
chromatic yellow-grein source nearly seventeen candles

per watt.

June 13.
—" On the Identification of Chitin by its

Physical Constants." By Miss I. B. J. Sollas. Com-
municated by Prof. \V. J. Sollas, K.R.S.
The determination of the physical constants of chitin

forms a useful method of identifying it. The specific

gravity of chitin from various sources approximates to the

value 1-398, a number which represents the specific gravity

of chitin precipitated from its solution in strong acid.

The refractive index lies between the limits 1-550 and
I-557-

The bristles of Lumbricus, the pupal skin of Pieris and
other Lcpidoptera, the radula of Mollusca and the shell of

Sepia, when freed from mineral matter and easily soluble

organic substances, have specific gravities and I'efractive

indices which lie between the same limits as those of

chitin from 'various sources.

June 27.
—" The I'ressure of Brro Secretion and the

Mechanism of Bile Absorption in Obstruction of the Bile

Duct." By Dr. Percy T. Herring- and Dr. Sutherland
Simpson.
The authors find that the maximum pressure attained

by the bile in obstruction of the common bile duct con-

siderably exceeds the figures given by Heidenhain. In

the dog, cat, and monkey the average maximum pressure

reached in a 'number of experiments was 300 mm.,
measured in terms of the height of a vertical column of

bile. The highest pressure recorded was 373 mm. bile

in a cat.

When the common bile duct is obstructed the bile

escapes from the liver by the lymphatics, and in the cat

may be seen in the thoracic duct one hour after obstruc-

tion, f*"!

Evidence is adduced to show that the obstructed bile

enters the intracellular plasmatic channels of the liver

cells, and passes from them by the natural lymph flow

into the lymph channels of the portal spaces. The
mechanism of absorption lies in the liver cells, and is not

an escape from interlobular bile ducts.

The intracellular plasmatic channels are held to con-

stitute an intermediate system between the blood-vessels

and lymphatics of the liver. The " vilal " theory of lymph
formation is supported.

" On the Relation between the Output of L'ric .\cid

and the Rate of Heat Production in the Body." By E. P.

Cathcart and J. B. Leathes. Communicated bv Dr.
C. J. Martin, F.R.S.
A diet containing no purine bases, free or combined,

was taken Jjy one of the experimenters in equal amounts
every three hours during the day, and the output of uric

acid during each of the periods of tliree hours was deter-

mined. In this way the average rate of excretion for

each period of the day could be ascertained, as well as

the daily total. Exposure to cold for about three hours

with no voluntary muscular exertions increased the rate

of excretion at the time and for some time after (in the

first twenty-four hours nearly 50 per cent, above th<- mean
calculated from sixteen successive days), whereas a similar

exposure to cold counteracted by muscular activity in-

creased it much less (in the first twenty-four hours about

15 per cent.), and muscular activity without the stimulus

of cold (in heavy clothing) for the same length of time

diminished it (in the first twenty-four h(iur> about 30 per
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cent.). The conclusion pointed to is that the endogenous
uric acid is in part, and it may be to a considerable extent,

a product of the reaction of the body to loss of heat, and
that this reaction consists in some form of activity distinct

from voluntary movements of the muscles.
" Further Studies of Gastrotoxic Serum." By Dr.

Charles Bolton; Communicated bv Prof. S. Martin,
F.R.S.
The serum referred to in this communication was pre-

pared by injecting the stomach cells of the guinea-pig into

the rabbit, the blood serum of the rabbit developing toxic

properties for the guinea-pig's tissues.

It has been shown that the serum contains, not only

a precipitin for stomach-cell proteid, but also separate

precipitins for other body proteids. The actions of these

precipitins overlap to some extent. There is no agglutinin

for the stomach-cell granules, the agglutination which was
found to occur being brought about by the precipitins.

The repeated injection of gastrotoxic serum does not

produce chronic gastric ulceration, but immunity to the

serum is established. The immunity is not only active,

but the serum is able to confer passive immunity upon
another animal. The tissues of the immune animal are

still acted upon by the gastrotoxic serum in the test-tube,

the immune substances being present in the blood serum
of the animal.

It has been demonstrated that the necrosis of the mucous
membrane of the stomach resulting from the injection of

gastrotoxic serum is not directly caused by the serum,
but is brought about directly by the action of the gastric

juice. The cells are functionally damaged by the serum,

which renders them susceptible to the gastric juice. The
process is thus one of self-digestion. Hyperacidity of the

gastric juice increases the tendency to this self-digestion.

Received July 20.—" A Preliminary Summary of the

Results of the Experimental Treatment of Trypano-
somiasis in Rats." By H. G. •Piimmer and J. D.

Thomson. Communicated bv Sir Rav Lankester, K.C.B.,

F.R.S.
The experiments described were undertaken under the

direction of the Tropical Diseases Committee of the Royal
Society.

The strains of trypanosomes used were a nagana from

the original strain brought to England, and a surra from

Prof. Lingard in India. The nagana strain kills rats in

an average time of 5-5 days, and the surra strain in

6-9 days.

Of drugs experimented with, fifteen chinolin compounds,

dichlorobenzidine + aridH, trypanroth, arsenious acid,

atoxyl, monophenylarsenic acid, nitrophenylarsenic acid,

p,aratolvlarsenic acid, and other arsenic compounds are

commented upon, and their effects on the development and

course of the diseases stated. Of all the arsenic com-

pounds, and, indeed, of all substances tried singly, atoxyl

had bv far the most favourable action.

This is the most important substance, so far discovered,

in relation to the treatment of trypanosoiniasis. In

nagana and surra atoxyl causes the entire disappearance of

the trypanosomes front the blood, so that rats inoculated

with the blood when it was microscopically free from

parasites failed to take the disease ; but the trypanosomes

have invariablv recurred, and death was only delayed- for

a period varying with the dose, and with the time of

commencement of the treatment.

When atoxvl is given more continuously or more freely

than is required, in cases in which there have beeti many
recurrences, and probably under some other conditions of

which we are ignorant, in a certain small proportion of

rats so treated a race of trypanosomes is produced which

entirely resists atoxyl, and continues to develop and

multiply in spite of continued exhibition of the drug. This

strain, when inoculated into fresh rats, retains its resist-

ance to atoxyl. Ehrlich, who has produced such a strain

in mice, call's them " atoxyl-fest, " and we have obtained

this atoxyl-proof variety of trypanosome in rats, both in

nagana and surra.

In human trypanosomiasis the danger of the production

of an atoxyl-proof strain will be at once apparent. For an

account of the production and behaviour of these atoxyl-
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proof Strains, and for the results obtained with them,

reference must be made to the original paper. Their

importance and their bearing on the treatment of human
trypanosomiasis by atoxyl is obvious.

Under the heading "Treatment with two •or more
Drugs," a number of tables are given showing the results

of treatment with atoxyl and various mercury compounds,

and atoxyl and iodipin. Of the mercury compounds used,

the succinlmidn appears to be the best ; it has the great

advantage of being unirrilating to the tissues, and it will

mix with atoxyl without precipitation, and without inter-

fering with the action of the latter.

The results with atoxyl and iodipin are sufficiently

encouraging to suggest a further trial of this combination.

Several of the animals treated are alive, and apparently

well, some as long as five months after inoculation ; the

duration of the disease has been very greatly prolonged

in the great majority of cases, and in some the .lulhors

have confidence that a cure has been effected.

Paris.

Academy of Sciences, Seinemlier 30.—M. Henri Becquerel

in the chair.— Is the use of arscnious acid a preventative

against trypanosomiasis? A. Laveran and .\. Thiroux.
The authors have repeated the experimental work of

Loeffler and liiihs, and come to the conclusion that the

use of arsenious acid for trypanosomiasis is not advisable,

although in certain cases it may have a useful effect. It

cannot be used like quinine against malaria, as the neces-

sary doses of quinine in the latter case are small, not
toxic, and can be administered without inconvenience

during several months, whilst the doses of arsenious acid

which must be administered, either in man or in animals,
judging from the doses necessary with the guinea-pig,

would be quickly followed by poisonous symptoms. In

animals used for food, in particular, the prolonged use
of arsenic would have the result of rendering the ficsh

poisonous.—Researches on the laws of action of light on
glucosides, enzymes, toxins, and anti-bodies : Georges
Dreyer and Olav Hanssen, The authors have examined
the action of light on two glucosides, saponine and
cyclamine ; three enzymes, yeast, trypsine, and papayotine

;

two toxins, ricine and abrine ; and one immuno-serum.
eoli-agglutinine. All these are weakened by the action of

light, the ultra-violet rays retained by glass being the
chief cause. The action progresses regularly under the

action of continuous lighting, the change following very
exactly the law of monomolecular reaction.—Transformers
with magnetic leakage and secondary resonance for wireless
telegraphy : MM. Gaiffe and Gunther.—Observations on
the affinities and evolution of the Chicoracea:' ; L^on
Dufour.—The pluricarpell.iry oiigin of the pistil in the

Laurace;e : Marcel Mirande.—Tlie function of the spleen
in trypanosomiasis ; .\. Massaglia. Trypanosomes col-

lected from the spleen present the same characters as
those collected from other parts of the body. This viru-
lence of the trypanosome does not disappear more rapidly
in the spleen of animals killed by the trypanosome than
in the blood of these animals, and the extract of the
spleen does not destroy, in vltyo, the trypanosomes. The
course of the disease surra is the same in a dog from
which the spleen has been removed as in the normal
animal.—Researches on the chemical nature of the funda-
mental colouring material of the urine : S. Dombrowski.
The urochrome is isolated from the urine by precipitation
with copper acetate, and from its analysis is shown to
contain carbon, hydrogen, nitrogen, sulphur, and oxygen.
The sulphur is easily removed by alkalis ; the presence of
sulphur shows that this body is not derived from the
coloured part of ha-moglobin or urobilin, as has been
asserted up to the present.—Sodium chloride as a sensi-
tising substance for vegetable ferments : C. Gerber and
Mile. S. Ledebt. Sodium chloride, in small proportions,
accelerates the coagulation of milk by vegetable ferments.
It determines the phenomenon when the ferment is present
in too small quantities to act alone.

New Souni Wales.
Linnean Society, Augu.st 2f?.— Mr. A. H. Lucas, presi-

dent, in the chair.— .\ preliminary record of the occur-
rence of Chlamvdoselachus in the waters of New South
Wales : D. G. Stead. The record was based

tions of a specimen cast ashore some time since in Rose
Hay, Port Jackson, comprising the skull and about 150
vertebra;. The specimen measured inore than 10 feet in

length. Only one species of the genus is known, C.

anguinetts, Garman, froin the Sea of Sagami, Japan, as

well as from deep waters in the vicinity of Madeira, the

.Azores, and the coast of Norway, while the length of

the largest specimens hitherto known appeared to be

about 5 feet.—^The resistance of the vegetation of

.Australia to bush-fires, and the antiquity of the Australian
aboriginal : Dr. J. B. Cleland. The object of the paper
is to suggest that, if it can be proved that the vegetation

of Australia has been modified in the course of ages so

as to have become more tolerant of bush-fires, and as a
result of the frequency of such fires, and if the frequency
of such fires can be regarded as due mainly to the agency
of man, then there would seem to be some grounds for

attributing considerable antiquity to the presence of fire-

producing man in that region, and therefore, presumably,
to the ancestors of the vanishing aboriginal Australian.

—The geology of the VV'arrumbungle Mountains, N.S.W. :

H. I. Jensen, In this paper the physiography of the

Warrumbungle Mountains district is described, and it is

shown that many of its peculiarities are due to arid

erosion. The mountains may be looked upon as forming
a dissected lava conoplain surrounded by an arid erosion

peneplain.
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STF-REOCHEUISTRY.
Stereochemistry. By Dr. A. W. Stewart. Pp. xx +

5S3. (Tcxt-BooUs of Physical Chemistry. Edited

by Sir William Ramsay, K.C.B., F.K.S.) (Lon-

don : Longmans, Green, and Co., n)Ci7.| Price

lux. 6rf.

THIS book is practically a complete and in many
cases a detailed account of the subject of stereo

or space chemistry since the foundations of this ex-

ceedingly fruitful branch of chemical science were laid

by Pasteur and Wislicenus. It is not an historical

summary, but a carefully thought out treatise, and

one which chemists who have to lecture or teach the

subject will find of the greatest use.

The book commences with a short historical intro-

duction. Part i. deals with optical activity, the first

section describing the asymmetry of the carbon atom.

The author's idea of explaining the effect of polaris-

ation on light by means of a paper-knife and two

books is distinctly good. The next chapter deals with

inactiv-e compounds, and from this we are led up to

the active compounds and the determination of con-

figuration.

Chapter viii., on " other active elements," is a

review of the work done upon nitrogen compounds,
and also deals with the isolation of active compounds
of sulphur, selenium, and tin by Pope and his co-

adjutors. The first part of the chapter is a survey

of cases in which nitrogen is known to show
isomerism; the second part is a consideration of the

various theoretical explanations put forward upon the

configuration of nitrogen compounds. This complex

part of the subject would perhaps have been more
easy to follow if the author had been able to devote

a little more space to the consideration of these

theories, but as the references are ample and the book

is by no means short, even as it is. Dr. .Stewart must
be left as the best judge of how much space to devote

to each portion of the work. As the author himself

says in his preface, stereochemistry is much easier

to follow if one has a set of models to work with.

It is, in fact, very difficult to study the subject from

a book alone, and in .'\ppendix B directions for the

construction of stereochemical models are given, one

of the simplest methods for making tetrahedra being

to cut them out of hard yellow soap, needles being

used for bonds.

Steric hindrance is a subject which is very much
to the fore at the present time, and one rarely visits

a meeting of the Chemical Society without hearing it

mentioned. For this reason the chapter on steric

hindrance in this book is of particular interest. To a

certain extent also interest is added because the

author, in, connection with his work with Baly upon

absorption spectra, has come across facts which in

the opinion of the authors are a contradiction to the

theory of steric hindrance, -Stewart and Baly holding

that in the' case of the carbonyl group the reactivity

is not inherent in the group itself, but depends upon

the " nascency " of the radical, this " nascency "
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being governed by the action of the adjacent groups

upon the carbonyl radical. Could not some rather

more euphonious name be chosen for the activity of

the group than " nascency "? One can perhaps

hardly talk about the atomic character of a group

;

would not activity itself do? It is not unusual to

speak of hydrogen, at the moment of its liberation,

being in the active form, but one never talks of the

" nascency " of hydrogen. Or one might borrow an

electrochemical term, and speak of the potential of

the group. Thus the potential of hydrogen is high

or low, depending upon the surface and character

of the electrode from which it is liberated^ and the

tension or potential of the carbonyl group might be

high or low, depending upon the character of the

adjacent groups.

Appendix A deals with the relations of stereo-

chemistry to physiology. That the configuration of

the groups should affect the physiological action is cer-

tainly interesting. Thus when given to rabbits in

various ways it was found that in the case of the

three arabonic acids more of the laevo- than of the

dextro-variety was acted upon, and in the case of the

mannoses the dextro-variety appears to be best suited

for nourishment. The taste, at any rate to some

extent, depends upon the stereoisomeric form ; thus

in the case of glutaminic acid the dcxtro-form is

sweet, but the laevo-form is tasteless. Furthermore,

the toxic action in some cases varies considerably with

the different isomeric modifications. For example,

;-hyoscyamine is almost twice as active in its effects

upon the pupil nerve-endings as d/-hyoscyamine. This

branch of the subject is of great interest, and doubt-

less the gathering together of these facts will serve

to stimulate investigation in this valuable practical

part of the subject.

The illustrations are good, some of the half-tone

reproductions of models being excellent, and the book

itself is well got up. It is decidedly one of the most

useful of the series, and Dr. Stewart is to be con-

gratulated upon the completion of a very painstaking

work. F. M. P-

ORIENTAL PLAGUE.
Studies in the Bacteriology and Etiology of Oriental

Plague. By Dr. E. Klein, F.R.S. Pp. xv + 301.

(London: Macmillan and Co., Ltd., 1906.) Price

I2S. net.

THE appearance of this book at the present time

is opportune, for plague is ravaging our Indian

Empire, some 900,000 deaths having been recorded

there from January i to May 31 this year. The work

is based on Dr. Klein's large experience of the

bacteriological examination of cases which clinically

and epidemiologically were under suspicion of being

plague. Many epizootics among rats on shipboard

were also investigated by Dr. Klein, and the results

of his examinations are included. The data so ob-

tained, and published in many scattered papers, arc

thus brought into a convenient form for reference.

In chapter i. a good account is given of the histology

of plague lesions and of the distribution of the plague

C C
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bacillus in the tissues ; in chapter ii. the characters of

the plague bacillus are described with great fulness,

and many valuable hints on staining, &c., will be

found here. Dr. Klein believes to be erroneous the

view of Calmette that passage of the plague bacillus

through a series of animals of a species, while increas-

ing its virulence for that species, diminishes the viru-

lence for other species. The statement is made at

p. 29 and again at p. 47 that Hankin described long

filamentous modifications of the plague bacillus when
the organism is grown on salted media, an observ-

ation for which Dr. Klein claims priorilx . But surely

what Hanlvin did describe was the occurrence of large
spherical, spindle- and pear-shaped involution forms
on salted media (see Centr. fur Bakt. xxii.,

p. 438). Here and in some other places references are
omitted, and authors' names are sometimes wrongly
spelt, e.g. Tideswell for Tidswell, and .Simmonds for

Siniond (p. 154). Chapter iii. deals with the bac-
teriological analysis of plague material, many valuable
practical hints being incorporated, and chapter v. with
microbes simulating the plague bacillus. Notable
among these are the Bacterium bristolciise and the
B. myxoides. The former was isolated from dead
rats found on a ship unloading at Bristol, which had
come from a plague-infected port. It caused the death
of guinea-pigs with a hemorrhagic septicaemia and
enlarged glands, and the bacilli that were present in

the lesions were much like the plague bacillus. As a
matter of fact, however, cultures showed that the
organism was allied to the B. coli. The B. myxoides
was isolated from a case of acute hemorrhagic febrile
disease, which had been notified as possibly one of
septicemic plague. The organism morphologically
and in staining properties presented a certain re-
semblance to Bacillus pcstis, but it was not pathogenic
by subcutaneous inoculation to guinea-pigs and rats,
and culturally differed from the plague bacillus. The
case was actually one of hemorrhagic small-pox with
a secondary or a terminal infection with this microbe.
These examples illustrate the care necessary to
diagnose plague bacteriologically. Plague in the rat
and in other rodents is discussed in chapters v. and vi.

Dr. Klein considers that there may be a type of B.
pestis occurring in the rat which is less virulent than
the ordinary human type. The transmission of plague
from one animal to another (chapter vii.) Dr. Klein
would ascribe principally to infection by the digestive
tract and not to fleas, lice, and other insects, though
it must be pointed out that the careful work of Tids-
well (Report on the second outbreak of plague at
Sydney) and of the Indian Plague Commission
{Journal of Hygiene, vi., 1906, No. 4) support strongly
the latter theory.

Chapter viii. discusses the agglutination reaction
and its application to plague; on the whole the test
is difficult to apply in this di.sease, but under certain
conditions may be of value. The important subject of
preventive inoculation is dealt with in the last chapter
but one. The subject of the supposed danger of
inoculation during the incubation period is first alluded
to, and Dr. Klein remarks that with a prophylactic he
'has devised there is no risk of this sort. No refer-
ence, however, is made to Bannerman's statistics
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(Centr. f. Bakt., Abt. i., Bd. xxix., p. 873), which
seem completely to remove this objection to the use of

the Haffkine prophylactic. As the result of his experi-

ments. Dr. Klein says, " I am prepared emphatically

to maintain that 10 c.c. of the Haffkine prophylactic

is capable of fully protecting a rat against a subse-

quent lethal dose of living plague cullure." Impor-

tant testimony this to the protective power of the

vaccine when India is decimated with plague and the

author of the prophylactic treatment is under a cloud

in consequence of an unfortunate accident for which
we believe he was in no way responsible ! Dr. Klein

incidentally confirms much of HafTkine's work on the

plague prophylactic.

The most interesting portion of this section is that

which deals with the preparation of a new form of

vaccine material devised by Dr. Klein which consists

of an emulsion of the dried organs of a guinea-pig

dead of plague. The drying deprives the plague

bacilli of their vitality, and it was found that 10-15

milligrams of the dried organ powder sufficed com-
pletely to protect a rat against a lethal dose of plague

bacilli. The final chapter is devoted to a consideration

of the modes for the destruction of the plague bacillus,

and much useful information on the action of dis-

infection and disinfectants on this organism is

included.

The book, which lacks an index, is profusely illus-

trated with a number of excellent plates, and we con-

gratulate Dr. Klein on the amount and importance of

the work he has done with reference to plague and the

plague bacillus. R. T. Hewlett.

MEMOIRS ON MARINE ANLMALS.
(i) Anurida. By A. D. Imms. Pp. viii + 99; 7

plates. 1906. Price 4s.

(2) Ligia. By C. Gordon Hewitt. Pp. viii +37;
4 plates. 1907. Price 2i-.

(3) Antedon. By Herbert C. Chadwick. Pp. viii 4-

47; 7 plates. 1907. Price 2s. bd. (London : Wil-

liams and Norgate.)

THESE volumes, which form the thirteenth, four-

teenth, and fifteenth of the Liverpool Marine

Biological Committee's memoirs, are comprehensive

studies, admirably illustrated by lithographic plates,

of animals common on our shores and readily acces-

sible to the student. The authors and the editor.

Prof. Herdman, are to be congratulated on the pro-

duction of such excellent aids to the study of types of

our British marine animals.

(i) Mr. Inims's memoir is a well-arranged and de-

tailed account of the interesting CoUembolan Anurida

maritima, which is common on the surface of the quiet

shore-pools and in the crevices of the rocks near Port

Erin and at other localities on the British coast. In

the description of the habits of the animal attention

is directed to the covering of hairs, which, when the

animal is submerged, retains a supply of air which
serves for respiration (there being sufficient to last the

insect five days), and also renders the bodj' incapable

of being wetted. Chapters follow on the external

characters, integument and coloration, mouth parts,

digestive, circulatory, nervous, excretory and repro-
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ductive systems and embryology. The author has

wisely chosen to describe only the general features of

the muscular system ; a more detailed account would

have been beyond the scope of the present memoir.

The ventral tube, characteristic of Collembola, present

as a papiUiform organ on the mid-ventral aspect of

the first abdominal segment, is formed, as is shown

by development, by the fusion of a pair of appendages.

The various functions which have been ascribed to

this organ are set forth. The author records his ob-

servations in support of the view that its primary

function is that of an organ of adhesion, but he also

believes that it plays an important part as a respir-

atory organ, in virtue of the ease with which blood

flows into it and distends its two terminal thin-walled

vesicles. He confirms on Anurida the observations of

Willem and Hoffmann on other Collembola, that the

secretions of two pairs of cephalic glands flow into a

ventral groove leading from the head to the ventral

tube, which they serve to moisten. In the chapters

on the general structure, classification and affinities

of the Collembola, the author concludes that there are

no grounds for regarding these animals as degenerate
;

they show aflinities with the Thysanura (especially in

having a pair of mouth appendages—the maxillulae

—

intercalated between the mandibles and first maxillae),

and, by reason of certain generalised features, to the

lower Arthropoda. The memoir also contains addi-

tional remarks on other marine insects, and an exten-

sive bibliography relating to papers on the Collembola

published since Lord Avebury's monograph.

(2) In selecting hxgia oceanica for description as a

tvpe of the Isopoda, Mr. Hewitt has made an excel-

lent choice, for not only is this the largest British

Isopod, but it is intermediate between the aquatic and

terrestrial forms. .Mthough specimens are usually

found just above high-water mark, in deep cervices

of rocks or quay-walls, the author found them at St.

Kilda on the top of a hill 450 feet above sea-level, to

which altitude the sea-spray often reaches. It was
remarkable that most of the examples found at this

height were females, which do not descend to sea-level

to feed, but probably do so when liberating the young
from their brood-pouches, for large numbers of young
individuals were found under the rocks between tide-

marks, but none at the high level. Following the

description of the habits are clear and concise accounts

of the external characters, the various systems of

organs, and the development. The eyes are described

in some detail. In each ommatidium there are two
cone-cells, each of which secretes a hemispherical,

transparent mass. These two masses, W'ith their flat

sides apposed, form the cone on the proximal side

of which the cone-cells further produce two sub-

cylindrical accessory cones, an interesting and excep-

tional feature of the eye of Ligia.

(3) The present volume on Aiitedon bifida is Mr.

Chad wick's second contribution to this series of

memoirs, his previous one, on Echinus, having been

published in 1900. Detailed and useful descriptions,

with excellent figures, are given of the various parts of

the skeleton and of the three nervous systems and
their functions. The other systems of organs and
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the development are w-ell treated. The author is in-

clined, but without giving reasons, to regard the sac-

culi as excretory structures; he holds that .the view-

that they consist of reserve material for use in the re-

generation of lost or injured parts is discounted by

the fact that sacculi are not present in the allied genus
Aclinometra, in which, nevertheless, regeneration pro-

ceeds quite as actively as in Antedon. The account of

the axial organ contains no discussion of the many
functions which have been ascribed to it, but the

author has observed that, at the breeding season, the

epithelial cells lining the tubules of the organ break
away and become amoeboid, suggesting that at this

period, at any rate, the axial organ is a site of form-

ation of amoebocytes. J. H. A.

A LIFE OF SIR WILLIAM FLOWER.
Sir William Flower. By R. Lydekker, F.R.S.

Pp. vii+igi. (English Men of Science Series.)

(London : J. M. Dent and Co., igo6.) Price

2S. 6d. net.

IT will be long ere the name of William Henry
Flower is forgotten by those in this country who

are ir>terested in scientific zoology and in the progress

and development of zoological museums ; and the

sketch of his life and work which Mr. Lydekker has

put together in the present volume, a small one in-

deed, though rich in interesting material, w-ill be much
valued by those especially who had the advantage of

personal acquaintance with the great museum con-

servator.

As Mr. Lydekker has indicated in his preface, the

present work is more devoted to the scientific than

to the personal and social side of Sir William Flower's

career. Nevertheless, the opening chapter deals with

his birth, parentage, education, marriage, general

career, and with his lamented death at the age of sixty-

seven, in a manner which is both sympathetic and
interesting. The remaining seven chapters are

devoted to his worlc as a scientific worker and as a

museum conservator or director, and the value of the

work which he performed in both capacities is well

brought out by the writer of the memoir.

As all zootomists know. Sir William Flower's

original work lay almost entirely in the domain of

mammalian anatomy and general classification of

mammals, and his name will go down to posterity as

the discoverer of many new and important facts, and
as the propounder of more satisfactory views on many
matters of zoological interest. We need only mention

his demolition of Owen's classification of mammalia
bv their brains ; his discovery of the fact that in the

marsupial dentition only a single pair of teeth on each

side is replaced by vertical succession ; or his classi-

fication of the carnivorous mammalia according to the

characters of the base of the cranium. Everyone

knows also that Sir William Flower w^as a first-class

authority on the Cetacea, and that in his later years

he devoted much attention to anthropological studies.

In the chapters on Sir William's work as conservator

of the museum of the Royal College of Surgeons, as

director of the Natural History Museum, and on his
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museum and miscellaneous work, Mr. Lydekker gives

a very clear account of the principles on which that

work was guided and of the results achieved. The

main lines along which Sir William's ideas of the

purpose of museums and of their arrangement ran

must be approved by all interested in the subject,

although as to some matters of detail there may be

room for individual differences of opinion. There can

be no doubt of the soundness of the principle that the

specimens exhibited in the galleries should, so far as

possible, form a distinct collection adapted .specially to

its purpose of instructing the general public, that old

and bad taxidermy should disappear from the cases,

that specimens should not be crowded together, but

that each should be exhibited with a purpose, in-

structivelv or " descriptively " labelled, and placed so

that it can be properly seen. How far, how-

ever, the principle of making such a popular

series rather a collection of " labels illus-

trated by specimens " than a collection of speci-

mens explained by labels should be carried out is a

question which it would be out of place to discuss in

a notice like the present, as is also the question as to

how far " pictorial mounting " ought to be adopted

in natural history museums.
Sir William Flower was a strenuous opponent of

the unnatural divorce between recent biology and
palseontology. Everyone agrees with him now

—

theoretically—but how many zoologists will take the

trouble to look up and read an original palaeonto-

logical memoir? If they want information on a fossil

subject, do they not usually take it and quote it from
some text-book at second hand?

In compiling this memoir Mr. Lydekker has done
his work sympathetically and well, and has produced
a little volume which is worthy of a place on the

book-shelves of all British naturalists. R. H. T.

OUR BOOK SHELF.
Sfere cosmografiche e loro applicazione alia risolusionc

di Problcini di Gcographia Matematica. By Prof.
Angelo L. Andreini. Pp. xxix + 326. (Milano :

Ulrico Hoepli, 1907.) Price 3 lire.

This little book, as its title implies, shows how a
class of simple problems in spherical trigonometrv can
be solved with approximation by mechanical methods.
It is a form of exercise which has fallen into dis-

repute in this country, but practical computers will
admit that there are times when an appeal to the globe
is not without its uses. Such cases can occur in the
transformation of coordinates, when the conditions of

Jhe problem make the choice of a quadrant uncertain.
The author, however, is not so much concerned in
providing assistance for the expert as in inslrucling
the novice.

.After tracing the history of globe construction and
showing some forms of orrery which explain the
motion of superior and inferior planets, the phases
of the moon, &c., the author indicates the principal
problems for which mechanical solution is possible.
^>ry considerable ingenuity is exhibited in the choice
and variety of problems submitted, and by some simple
additional apparatus for measuring angles an ap-
proach to accuracy is made. In those problems con-
nected with the diurnal rotation of the earth, the lati-

tude of a place is determined by measurements made
on the prime vertical, while in those depending upon
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the annual revolution about the sun the equation of
time and the obliquity of the ecliptic find a place.

This will give some idea of the range of subjects for

which the author (inds application. Indeed, not a
little of the interest of the book centres in its com-
pleteness. We should imagine that no class of pro-
blems to which a globe has ever been applied is

entirely unrepresented here. As a matter of fact,

there is reference to the tides and the establishment
of a port, though it is difficult to see how a globe can
give any assistance in such matters. A large number
of examples are given to be worked by the student,
and in another section the manner of solution is

indicated.

Electric Light and Power. By E. E. Brooks and
W. H. N. James. Pp. viii + 372. (London:
Methuen and Co., n.d.) Price 4s. 6d.

The best that can be said of this text-book is that it

is neither better nor worse than others of its class.

The book is apparently intended as a first-year course
for students of not very high scholastic attainments

;

if this is so, we think it covers too much ground.
.Starting from the very beginning, with experiments
with knitting needles, the student is led to the con-
sideration of dynamos, alternators, and motors. Then
follow a couple of chapters on lighting circuits

and lamps, a chapter on measuring instruments, and
finally one on primary cells and accumulators. We
doubt if any student can properly master all this

material in a preliminary course. In any case, we
are strongly of opinion that it is inadvisable that he
should try to do so.

Much has been spoken and written on the question
of the interconnection between teaching and manufac-
turing. We cannot forbear quoting one instance
from this book, which shows how desirable closer

sympathy is. After a very inadequate description of
primary batteries, the authors write in reference to the
dry cell :

—" Economy in first cost is attained in vari-

ous ways. For instance, a cell recently examined was
found to have a solid block of wood nearly three inches
thick between the bottom of the cardboard case and
the bottom of the zinc cell." It is nothing short of a
travesty of teaching to devote even four lines in a
tex.t-book, where space is only too valuable, to convey-
ing this sort of information. The authors must have
forgotten the excellent definition of an engineer as one
who can do for a dollar what any fool can do for

five. We pity the young engineer, nourished on this

food, who, when asked by his employer to endeavour
to reduce first cost, comes forward with a suggestion
of this kind. M. S.

L'Hygiene modcrne. By Dr. J. H^ricourt. Pp. 311.

(Paris : Ernest Flammarion, 1907.) Price 3.50

francs.

This book surveys, in an interesting, readable,

and non-technical manner, modern views on hygiene.

It is divided into four sections—hygiene of the indi-

vidual, which includes predisposition, tuberculosis,

diet, clothing, exercise, and infantile niortality

;

hvgiene of the home, which includes the house and
domestic life; hygiene of communities, schools, &c. ;

and public hygiene, including that of public vehicles,

streets, domestic animals, &c. One of the earlier

chapters on the arthritic diathesis would be better

suited, perhaps, to a medical text-book, and the

author seems to be one of those who hold extreme
views on the evils of uric acid. On the question of

alcohol, the author believes that good wine or spirit

in moderation does no harm, and in many cases is

beneficial. The kissing of children is rightly con-

denmed, and the condition of the public streets, with

their dust, dirt, and spitting, is characterised as a

"hygienic scandal." R. T. H.
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LETTERS TO THE EDITOR.
[The Editor does not hold himself responsible for opinions
expressed by his correspondents. Neither can he undertake
to return, or to correspond with the writers of, rejected
manuscripts intended for this or any other part of Nature.
No notice is taken of anonymous communications.]

The Advancement of Science.

So.ME weeks ago Sir Oliver Lodge directed atlention to

the congestion uf work in Section A of tlie British
Association at Leicester. Last week Dr. Chree remarked
upon the comparative neglect on our part of such scientific

subjects as terrestrial magnetism and the local variations
of gravity, which cannot be pursued adequately within
the walls of a laboratory, but depend upon observations.
" in the field." In the meantime, Nature has noted Dr.
Mill's protest against the scanty opportunity for the dis-

cussion of meteorological subjects at Leicester.

My own experience at Leicester supports Dr. Mill's

protest. I do not refer to what happened to my own
paper. I have no complaint to make against the officers

of the section, who, with the rest of us, were victims of
an unworkable system. I refer to the proceedings with
regard to the papers by Mr. Petavcl and his fellow-workers
at Manchester on the investigation of the upper air.

Since the meeting, I have learned that the results of

the work of the international week at Manchester (the last

week in July) were of remarkable interest as showing in

an e.\ceptional manner all the characteristic features of

the variation of temperature in the atmosphere up to a
height of 20 kilometres. The papers were among a large
number on the programme for Tuesday, August 6. When
I left the section at three o'clock to attend a conference
as the delegate of Section A, they had not been reached.
When I returned at half-past four I was told that the pro-
ceedings of the section for the year had already been con-
cluded, with the usual votes of thanks. Whether the
papers had been read in the interval or withdrawn I do
not know, nor is it of much consequence. If the only
time to be found for a subject of such general interest

is after three o'clock on Tuesday afternoon, it is clear

that some change is required.

The sectional proceedings on Tuesday opened with a
discussion upon new methods of treating observations, an
important practical matter for the observational sciences.

In the circumstances, it was evidently desirable that the
opening paper should be printed in extenso ; but the
recorder pointed out to me, and quite rightly, that such
a proposition could not be entertained by the British
Association, because the committee of Section A had
adjourned for the year on the previous day.
These things do not make for the advancement of

science.

I wish, however, to take up the point raised by Dr.
Chree, and to emphasise the fact, already too obvious to

those who have to do with such things, that subjects like

teri-estriat magnetism, seismology, atmospheric electricity,

and the physics of the globe generally, without any refer-

ence to meteorology in particular, suffer very seriously in

this country from the congestion of work in Section A.
On the one side, work is done of which the scientific

public know little or nothing. .Atmospheric electricity is

a flourishing study on the Continent ; seismology is now
the subject of an international organisation with Govern-
ment support; terrestrial magnetism has called for expendi-
ture on a large scale for an establishment to replace Kew
as the normal observatory. It is desirable that the
association should know what is going on in such
matters.
There are, moreover, a number of departments of

Government the work of which has at least its scientific

side. Papers of scientific interest could probably be
obtained for the asking, from a number of competent
workers, by an energetic president or secretarv. anim,ated
by the meritorious wish to use the meeting of the .nssoci-

ation to bring the scientific staff of the various denart-
ments into touch with the scientific public; but the officials

in charge of such work have not the advantage of
academic long vacations. The time spent at the British
Association must be taken either from short leave or from
duty. The matter must, therefore, be treated in a
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business-like way, which in present circumstances i?

impossible.

it would be absurd, for example, for a secretary or &\\

organising committee to ask, let us say, the hydrograplicr
of the Navy for a paper on submarine centres of magnetic
disturbance, or the Astronomer Royal for a paper on mag-
netic storms and sun-spots, or any other aspect of the
magnetic or meteorological work of the Royal Observ-
atory. There is the paralysing consciousness that the time
for reading the papers would have to be looked for in a
general scramble between three and half-past four on
Tuesday afternoon. What is true with regard to these
distinguished public servants is equally true with regard
to distinguished foreign workers in science.
There is provision in the constitution of the association

for asking competent persons to prepare reports upon
recent progress in particular branches of science. The
provision is, unfortunately, a dead letter in the subjects
mentioned. One reason at least is obvious—there is no
time to listen to such reports, however valuable they
might be.

It is time that we recognised that the attempt to include
in one section with mathematics subjects like laboratory
physics, in which workers are many and in constant inter-
communication, and subjects like terrestrial magnetism,
atmospheric electricity, and other branches of geophysics,
in which workers are few and widely scattered, is

disastrous for the one class of subjects ; and, judging by
the way in which a discussion upon so important a sub-
ject as the measurement of temperature by radiation was
received at Leicester, it is not too successful for the other
class.

Some years ago there used to be a subsection for the
outdoor subjects, with the not very euphonious title of
" .Astronomy and Cosmical Physics "—perhaps astronomy
and geophysics might be better. It has disappeared—not
on account of any want of success while it lasted. It was
simply omitted from the South African arrangements.
The circumstances which called it into existence have now
become more pressing. Laboratory physics has become
more radio-active, and the other subjects have extended
their operations. The temporary expedient of a special
subsection is not now adequate. One special secretary at
least is required in the interest of those branches of geo-
physics which are not covered by astronomy. The
occasional treatment of such subjects in a presidential
address would be of real advantage to science in this
country.

I ask, therefore, the hospitality of the columns of
Nature in order to appeal, in the name of the advance-
ment of science, for the establishment of an independent
section of the British Association which shall have
sufficient time at its disposal to promote the advancement,
not only of meteorology, but also of such subjects as terres-
trial magnetism, atmospheric electricity, seismology, and
geophysics generally. The briefest consideration of the
changes which have taken place since Section A was
initiated will show that such an appeal is not unreason-
able. \V. N. Shaw.
October 12.

On Correlation and the Methods of Modern Statistics.

I REGRET that the pressure of work associated with the
opening of a new session did not permit of my replying to

Mr. Hinks last week. His letter (October 3) is so far
satisfactory that it gives evidence that one professional
astronomer realises the existence of stellar correlation ; but
Mr. Hinks will have to advance much beyond " scatter
diagrams " before he can hope to get much profit out of
modern methods. Further, may I suggest that he would
be more just to both Miss Gibson and myself if (i) he
read her paper carefully, and (2) he did not suppose that,
because we approach the subject from a different stand-
point from himself, we are of necessity both very ignorant
and very foolish ?

.At the expense of reiteration, I must again refer to
one or two facts. There are, in my opinion, three points
of much interest in Miss Gibson's memoir;

—

(a) The correlation of magnitude and parallax is shown
to be low ; what correlation exists is shown to depend
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largely on the sinuosities of the regression curve, and not

on a uniform decrease of parallax with magnitude. Miss

Gibson's values for the seventy-two Newcomb stars

arc:—Correlation coelVicient, +o-i±o-i; Correlation ratio,

oS±oi. Kor the 173 stars given in the Yale memoir, Dr.

Lee has shown that Correlation ratio= 0-28 ±006.
Now let us sec how Mr. Hinks faces such results. In

the report of the British Association discussion, published

with his approval in the Royal Statistical Society's

Journal, he refers, in the jirst place, to the theoretical

question, namely, he speaks of the theoretical possibility

tiiat the relation between luminosity and distance is con-

trolled by a logarithmic curve, and makes the suggestion

that this curve (although referred to several times in Miss

Gibson's memoir) had been overlooked by us, and that

accordingly she ought not to have used the correlation

coefficient, which might screen under such a value as

0.3 the really perfect correlation which would flow from
the logarithmic relation. What was the meaning of

Mr. Hinks's appeal to the logarithmic curve if he
did not at the British Association suppose Miss Gibson's

value of the relationship of magnitude and paraIla.K to be

an underestimation? If that appeal was made to show
that she ought to have used the correlation ratio, then he
had clearly not studied her paper before criticising it. The
charge made at the British Association is indirectly re-

peated in the last words of his letter in Nature, where he
talks about the propriety of calculating the correlation

ratio, as if it had not actually been given on p. 452 of

the memoir. The divergence between the correlation

coefficient and the correlation ratio shows the trained

statistician that the sinuosities of the parallax-magnitude
curve are not solely humps due to random sampling.

Well, let us come to our one point of agreement at

present :
" Astronomers do not believe that magnitude is

closely related to parallax." I am glad Mr. Hinks accepts

this view, and I will refrain from quoting the work of

some great astronomers to show that it has not always
been their opinion. Mr. Hinks states in his letter that I

asked for details of the reason for the switchback
character of Miss Gibson's diagram of parallax and
magnitude. If he will read my letter carefully, he will

find I asked for no such thing. I asked for details of

his reasoning at the British Association that the dips and
humps were produced by selection of proper motions,
which is an entirely different point.

He said at Leicester :
—" The second peak belongs to

stars of the fourth and fifth magnitude ; they were not

representative of the average star of that magnitude, but

had been chosen because of their exceftionally large proper

motion." I very pertinently asked him why this selection

had not also been applied to stars of the second to third and
to stars of the sixth magnitudes, and further to demonstrate
that if it had been thus applied it could possibly have pro-

duced the desired effect. To produce an effect on the

correlation of A and B by selecting C, a third character,

A and B must both be fairly highly correlated with C,

and, further, to produce humps we must show that the

selection was concentrated at certain points of the range.

Mr. Hinks, to give a logical reply, must therefore show :•

—

(i) that parallax and proper motion are highly corre-

lated; {2) that proper motion and magnitude arc highly

correlated ; (3) that the selection of astronomers has been

discontinuous along the magnitude range. Instead of

proving (3), Mr. Hinks has pointed out that the " humps
in the curve are due to the presence of individual stars of

low or high parallax in the special groups, or rather that

some of them are. Quite so ; any statistician knows that

with a population of seventy-two the averag-es of eleven

subclasses will be largely influenced by individuals ; but

the statistician calls this a result of random sampling, and
does not suggest discontinuous selection by a third

variable with a rclativelv low correlation to at least one
of the two characters. Did Miss Gibson, however, lay any
special stress on these humps? On the contrary, she
says :

—" It is possible that a curve of a somewhat com-
plex character—a quartic curve, for instance—might fit the

observations." But she concludes:—"Examining Fig. i,

we see that on the present data nothing better than a
horizontal straight line at the mean parallax, or a zero

correlation coefficient is likely to be found to fit the
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observations." I think this will show that we laid no
special weight on the humps. On the other hand, the

high value of the correlation ratio compared with the value

of the correlation coefficient does suffice to suggest that

astronomers should be cautious about assuming even a

moderately low, but continuously descending relationship

between luminosity and distance. The rise in parallax of

the faintest stars in Miss Gibson's diagram is again
manifest in the Yale results, and is probably not due to

mere random sampling. The thirty-six stars of magnitude
eight to nine in the Yale data have a parallax nearly three

times as great as those of magnitude six to seven, which
number thirty-one. Will Mr. Hinks assert here again

that the former group have been selected by proper motion

and the latter have not?
Let me further remind him that the correlation between

magnitude and proper motion has not even been mentioned

by him in his argument, and yet this vital relationship,

for whicii I have further determinations, is lower than 0'2.

Accordingly, it would need a very high relationship

between parallax and proper motion to reduce by a proper

motion selection the magnitude-parallax relationship to a

small value.

(b) The second point in Miss Gibson's memoir was
involved in the statement that the correlation between

parallax and proper motion was " quite significant and

important, but not half-way up the scale of correlation
"

(p. 449). Mr. Hinks says that I am misled by Miss

Gibson's results, and asserts that his scatter diagram
shows " considerable correlation." Mr. Hinks is an

astronomer, and therefore knov/s the value of exact

numerical work. Miss Gibson obtained in her memoir the

value 0-4 for the proper motion components. Does he

really suppose that his scatter diagram can demonstrate

that the value of the whole proper motion correlation is

greater or less than this?' My estimate, however, was
based, unfortunately for Mr. Hinks, not on Miss Gibson's

results, but on determinations of the correlations of proper

motion and parallax, which involve not only component,

but total proper motion. Actually the Newcomb stars

exaggerate the result, and the relation between the two

characters is sensibly under Miss Gibson's value. Thus
for the Yale stars, when we deal with the whole oroper

motion, it is only 0-36. Mr. Hinks says that Miss Gibson
" has naturally obtained a smaller result than if she had

used the whole proper motion in seconds of the arc on a

great circle as is usually done." If Mr. Hinks had

studied the subject of correlation a little more fully, he

would have known that one correlation is related to the

others, and if he had actually worked out the theoretical

relationship between them he would not have attributed

the lowness of our estimate of the parallax and proper

motion correlation to dealing with component instead of

total proper motions. The multiplying factor is, I think.

^2/{i+ r), where r is the mutual correlation of the com-

ponents = o-3.

Mr. Hinks would support his view of high relationship

between parallax and proper motion by selecting seventeen

stars by magnitude, and leaving the reader to form a

mental impression of their correlation. He asserted that

our results on seventy-two stars were vitiated by select-

ing- by proper motion, yet he does not hesitate him-

self to select, not seventy-two, but seventeen stars bv

magnitude. And what is the result even of this selection?

Why, that 40 per cent, of the value he reaches for correla-

tion depends upon the fact that he has not sufficiently

counteracted the overwhelming influence due to his in-

clusion of a Centauri in the seventeen ! If he leaves this

star out (or reduces its influence by introducingr another

seventeen stars) the value of the correlation differs from

Miss Gibson's value by less than the probable error of the

difference.
, , . • tc

I must now state the conclusion to which I feel myselt

driven, namely, that astronomers in the near future will not

suppose a very close, but a " quite significant and import-

ant " relationship between proper motion and parallax.

The relationship is more intense than that of parallax and

magnitude, but, as shown bv the Yale data, it is probablv

less than the value originally fixed by Miss Gibson, and I

1 For the total proper mot:on the Newcomb stars give o-jSio-os.
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hold that this relatively low value is the second point her

paper has indicated for the first time. Meanwhile, I leave

Mr. Hinks to consider whether the proven correlations

of both proper motion and magnitude with paralla.K

(under 0-4) have or have not any significant bearing upon
the differential method of determining parallax, and upon
the fact that more than 20 per cent, of negative parallaxes

can be found.
(c) The third point in Miss Gibson's paper was the

statement that colours (and probably spectral classes) were
more highly correlated with magnitude than distance.

Mr. Hinks takes this point as one which will fully justify

his criticisms at Leicester. I am of opinion that it is

peculiarly , a case in which he would have done well to

have tempered his judgment by previously asking whether
there was no method in our madness. He charges us

with three grievous offences :—(i) using a highly selected

material
; (2) omitting to take into consideration the

"white stars"; and (3) deducing from such material

sweeping conclusions about the stars in general. He
further, charges me, on the basis of this investigation, with
asserting " that colour and magnitude are related at least

as closely as parallax or proper motion and magnitude."
In my letter, when making my statement, I made no

reference to Miss Gibson's published work, but the fact

that I cited the value of the correlation of magnitude and
spectral class which is not . given in the published paper
might have warned Mr. Hinks that we
held other reductions in our hands.

Mr. Hinks asserts that our results

would have been modified had we in-

cluded the " white " stars. Using the

2834 stars of the Harvard Catalogue,
of which roughly one-quarter are white
(" Annals," vol. xiv.). Miss Gibson
worked out more than a year ago the

contingency of' colour and magnitude ;

the value was 0-27 ( + 6-oi), as com-
pared with the 0-30 ( + 005) of the list

in the Cape Observatory " Annals "

previously given by her. Omitting the

white stars from the Harvard data,

the value is 0.297, agreeing absolutely

with the result obtained from the Cape
data. Thus we see that Mr. Hinks 's

suggestion that the Cape Catalogue is

worthless, owing to selection of special

stars, has no validity at all when we
turn to the relationship of colour and
magnitude, and, further, the inclusion

of white stars produces, as we
had logically anticipated, no sensible

effect.

But I wilt go a step further, and reveal another con-
clusion, which I should naturally have preserved for

the present, as the research is as yet incomplete. The
mean magnitude of the white stars is almost identical

with the mean magnitude of all the remaining truly
" coloured " stars; the white star has not a preponderance
of any special part of the colour spectrum, and if we
wish to investigate the relationship between luminosity
and colour we must logically leave out the white stars.

The accompanying diagram gives the Harvard stars

classed according to colour, with (a) the mean magnitudes
of each colour group, and (b) the corresponding luminosity
on the assumption that the light of a tenth-magnitude
star is unity. It will be seen that the stellar luminosities
form a curve very similar to the light-intensity curve of

the solar spectrum, but shifted towards the violet end of

that spectrum, possibly owing to the fact that the average
star is hotter than our sun. On this scale there is clearly

no place for the white stars, and the essential feature is

that stellar /nagnitude takes its place in a continuous and
definite relation to stellar colour.

I had no intention of anticipating work not yet com-
pleted, but Mr. Hinks's contemptuous reference to our
omission of the white stars needed to be dealt with.
Their inclusion or exclusion makes no difference from the
standpoint of the statistical constant ; their exclusion is.

however, justified by the physical considerations which I

have here suggested.
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I should wish to say one word, albeit I am afraid it

must be a strong one, about Mr. Hinks's further treat-

ment of Miss Gibson and myself. In the paper, to use

its own words, a suggestion, " even if it be only of the

vaguest kind," is made that the bulk of the lucid stars

may belong to a differentiated system. Mr. Hinks asserts

that the basis for " this far-reaching suggestion " is one

in which the white stars had no frequency in the record.

Will the reader believe that this suggestion, which the

writer herself describes as of the " vaguest kind," is not

based on the colour correlation at all? Can Mr. Hinks
really have criticised the memoir and supposed that even

this vague suggestion was based on the 159 Cape stars?

The suggestion, such as it is, is based on counts of all

stars, and results from showing that a continuous curve

can be found which describes with remarkable closeness

the counts up to the sixth and seventh magnitude, but

that beyond this magnitude any formula hitherto proposed

fails even approximately to describe the frequency. This

result, reached by other investigators, is confirmed by

Miss Gibson, and in association with changes in other

stellar chaiaclers, which occur about the same magni-
tude, does suggest, I venture to think, that in the vaguest

kind of way some differentiation of the stellar system may
possibly exist beyond the bulk of the lucid stars. I think

Mr. Hinks owes us an explanation of what his state-

ment, that a far-reaching suggestion has been based on

stellar statistics from which all white stars have been

excluded, really is intended to convey.

In conclusion, may I say that I have learnt from my
experience with biologists, craniologists, meteorologists,

and medical men (who now occasionally visit ' the

biometricians by night I) that the first introduction of

modern statistical methods into an old science by the lay-

man is met with characteristic scorn ; but I have lived

to see many of them tacitly adopting the very processes

they began by contemning. Mr. Hinks is at present in

the first stage ; but may I remind him that even astro-

nomy owes something to the layman, snd express my
hope that he may quickly reach a more understanding and
sympathetic frame of mind? Karl Pearson.

Biomctric Laboratory, University College, London.

The Body of Queen Tii.

Judging from the letter addressed to Nature of

.September 26 (p 545), Mr. Hall (like Prof. Sayce in the

Times of September 17) has been thrown into a state of

doubt in regard to the real sex (? and age) of the mummy
supposed to be " Queen Tii " by a letter from Mr. Theo-

dore Davis-, calling in question the accuracy of my state-

ment that the mummy suopospd to be an old lady of at

least fifty years is the skeleton of a young man of about

half that age.
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Lot me give a concise account of what I Icnow in regard

to this matter. At the end of June of this year Mr.

Weigall, the Government inspector in the Service des

Antiquit<5s at Lu.xor, acting on the instructions of M.
Maspero, the director-general of that department, sent me
a skeleton to be examined and leported on. The slieleton

was practically complete, for, although the face, certain

ribs,, and part of the pelvis were brolcen, most of the frag-

ments were sent. Mr. Weigall told me that the bones

were found in their coffin in a tomb opened by Mr. Theo-

dore Davis in January last, and that they were supposed

to be the rerriains of Queen Tii. Moreover, he has assured

me that no possible mistake could have been made, because

he himself and Mr. Ayrton had packed the bones, and they

were received and unpacked by me in the anatomical

department of the Cairo School of Medicine. The fact

that the bones were soaked with paraffin wax, and that no
other skeleton is known to have been so treated in Luxor,

puts their identity beyond all doubt.

The skeleton is undoubtedly that of a young man of

about twenty-five years of age.

It does sometimes happen that a skeleton presents

features of such an indefinite character that even the most
experienced anatomist hesitates before expressing an
opinion as to sex; but these bones do not fall into such

a category. All of them, and especially the skull, pelvis,

and leg-bones, present the male characteristics in such a

pronounced or even exaggerated form that a junior student

of anatomy would be considered exceptionally stupid if he
failed to recognise the sex. The skull is big and heavy-
jawed, the frontal sinuses and superciliary ridges are

exceptionally large, even for a man, and the mastoid pro-

cesses are typically masculine ; although the skull is

exceptionally capacious, the face is disproportionately big.

On the evidence of the cranium alone the sex is obvious.

The pelvis exhibits the most characteristic masculine
features. The shape of the pubes and the pubo-ischial rami,
the size and shape of the subpubic angle (67°), the form
of the obturator foramen, the proportions of the pelvic

cavity, and the shape of the iliac bones all conform to the

definitely male type. The femur also serves to demon-
strate the male sex in its size, inclination of shaft, and
size of head.

Mr. Theodore Davis and those who have disseminated
extracts from his letters have dealt rather unfairly with
the two medical men, whose opinions they quote, in giving
such wide publicity to statements which could have been
made only in the most casual manner by anyone with any
medical training whatsoever. It is so absurd as to be
altogether incredible that " a prominent American
obstetrician " would quote the figures go° to 100° for the

female subpubic (misquoted " pelvic " by Prof. Sayce and
Mr. Hall) angle, and 70° to 75° as the average for this

angle in the male, with the object of demonstrating the

fc,malc sex of a pelvis the subpubic angle of which is

oulv 67° !

But, quite apart from the very obvious male characters
of the skeleton, there are even more obtrusive features
equally fatal to the possibility of it being Tii's, which
could hardly have escaped the observation of a medical
man, however casual.

The teeth are practically unworn ; three of the

"wisdom" teeth had just been "cut," and the ' fourth
was only just emerging from the jaw at the time of
death ; and a large number of epiphyses on ribs, vertebrie,

clavicles, sternum, and pelvis were either separate or in

process of joining. In other words, the bones are clearly
those of a person of about half the age Queen Tii is known
to have reached.
The archaeological and historical remarks in Mr. Hall's

letter do not concern me.
In a short time I shall publish a full account of this

skeleton, with photographs exhibiting the evidences of sex
and age, and the points of similaritv and dissimilaritv to
the mummies of Amenhotep III., Yuaa, Thua,
Thothmes IV., and perhaps some other royal mummies
of the eighteenth dynasty.

G. Elliot Smith.
Anatomical Department, The School of Medicine,

Cairo, October 4.
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The Interpretation of Mendelian Phenomena.
Although it is impossible within the limits of a short

letter to attempt an answer to the question of the bear-

ing of " Mendelism " upon biological problems in general,

there are one or two points in Ur. Archdall Rcid's letter

in Nature of October 3 which seem to require discussion.

Dr. Archdall Reid begins with the following state-

ments :
—" Mendelian phenomena are possible only when

reproduction is bi-j)arental. They cannot occur, of course,

when it is parthcnogenetic." In the first of these state-

ments the expression " bi-parental " should not be taken
too literally, since in the majority of cases of Mendelian
inheritance investigated hitherto the method of so-called

self-fertilisation has been employed. I hope I may be
pardoned for the assertion that the second statement is

a little premature. For my own part I shall certainly

await the result of experimental evidence upon the point

before accepting it as conclusive.

In the absence of Dr. Archdall Reid's definition of what
he means by " the problem of sex," I am not sure that

I entirely understand the remainder of his first para-
,5raph ; but the suggestion may be made that " the func-
tion of se.x," " the causation of variation," " retrogression

of characters," and " mode of development " arc less

immediately to the purpose in the present condition of

biology than the problems of the actual method of trans-

mission of existing characters. Upon the problem of the
" alleged transmission of acquirements " Mendel's facts

may even be said to throw some light ; but in any case it

seems rather severe treatment to belittle the importance
of a biological discovery merely because it does not
immediately lead to the solution of all the most difficult

problems which biology affords.

Once more it must be repeated that the appearance of a
blended first cross is no criterion of non-Mendelian inherit-

ance. In the case of a problem like that of man, com-
plicated as it is by the fact that he has " crossed more
often than any other animal," and further rendered
intractable by the circumstance that he is not amenable to

experiment, a great difficulty arises in discovering which
are the actual allelomorphs concerned. For these natural

characters pay no heed to our definitions ; so that if an
investigator makes the mistake of first rigidly defining

the " characters " with which he proposes to deal, and
does not keep a perfectly open mind, prepared to revise

his definitions in the light of the evidence which experi-

ment alone can afford, he runs a great risk of finding

only confusion where a proper analysis would have shown
the presence of perfectly definite methods of inheritance.

It would be extremely interesting to students of genetics

to learn upon what evidence Dr. .Archdall Reid bases his

positive statement that there is no segregation in the case
of the mulatto.

There is certainly occasion for surprise in finding it

maintained that "nature selects only mutations"; but
that natural conditions lead to the obliteration of a host of

mutations is as fair a deduction from the fact that such
mutations appear under cultivation as the current deduc-

tion that the conditions of cultivation actually cause the

occurrence of this kind of variation. We have the testi-

mony of de Vries and others that the former process

actually takes place. That the latter process does so is

an assumption which still lacks the support of facts.

R. H. Lock.
Botany School, Cambridge, October 7.

The Colour of Dye Solutions.

It is generally accepted th.it the colour of dye solutions

depends upon the chemical structure of the dye, and colour

changes are usually attributed to some change in consti-

tution ; but certain recent investigations on colloidal solu-

tions show that this argument must be accepted with
caution. It is well known that colloidal solutions of the

metals are highly coloured. Further, it is recognised that

many dyes exist in solution in what, for lack of a better

term, muSt be called the colloidal state. Some observ-

ations of my own point to the following statement as

being true for certain dyes ;

—

The absorption spectrum of the dye in solution m.-iy be
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either (a) a characteristic absorption, consisting of one or
more narrow bands and depending on the chemical struc-

ture of the dye molecule, or (6) a " resonance " spectrum
due to colloidal particles, and much more remotely con-
nected with chemical constitution. This spectrum is ill-

defined.

The detailed e.xperiments which have led to these con-
clusions will be communicated in a paper shortly to be
published. A word or two is desirable in explanation of

the term ** resonance " spectrum. By this is denoted the
type of absorption exhibited by colloidal metal solutions,

glasses, and certain photographically prepared films

(F. Kirschner, DruUe's Atinalcn, 1904, -xiii., 239; Kirschner
and R. Zsigmondy, ibid., 1904, xv., 573 ; K. Schaum and
E. Schloemann, Zcit. wiss. Phot., 1907, v., 109). It is

probable that all absorption is due to resonance, no doubt,
and hence the narrow-band type (a), but in this case the
resonators would be the molecules or the contained
electrons, whereas in case (6) the resonance of larger
aggregates is the cause of the absorption.
The investigation is to be continued, but a striking case

was found in one of the pinacyanols, a class of dyes
recently introduced as photographic sensitisers. This dye
gives in aqueous solution a flatfish, ill-defined absorption,
the solution showing all the characteristics of a colloidal
solution. In alcohol and organic solvents the absorption
was of a narrow-band type, entirely different, and this

spectrum was also obtained by heating the aqueous solu-
tion to boiling point. The behaviour was quite analogous
to that of starch, which gives crystalloid solutions at the
boiling point. S. E. Sheppard.

Phys. Institute, Marburg a. ,L.

The Convection Explanation of Electrolysis.

At p. 12 of a recent text-book entitled " Electro-

chemistry," by Prof. R. A. Lehfeldt, the author mentions
the convection explanation of electrolysis, and states that
" Faraday was sufficiently impressed with it to form the

hypothesis of ions, i.e. of charged particles in the liquid

travelling under the action of the electric force."
So far from being impressed favourably by this " explan-

ation," Faraday considered it might have a "dangerous
influence " and '* do great injury to science by contracting
and limiting .the views of those engaged in pursuing it."

He therefore constructed his terminology of electrolysis

specially to get clear away from this " explanation."
Again, Faraday did not form a " hypothesis of ions as

particles." The word ion refers to the nature of the sub-
stance evolved at the electrode, not its dimensions. The
ion of Faraday might weigh an ounce or a ton.

The opinions which the modesty of the great observer
permitted him to express may be found in the seventh
series of his "Experimental Researches." To attribute
to him- for any purpose, other opinions absolutely alien to

these is, I submit, either scientifically reprehensible or
grossly careless. J. Brown.

Belfast, August 18.

CLASSIFICATION OF PORTRAITS.
pXPERIMENT.S of various kinds that I have inade
J--' to define the facial peculiarities of persons,
families, and races by means of measurement led to

the following- results that seem worthy of publication.

The most elementary form of portrait will alone be
considered here, namely, the outline of the face from
brow to chin, as in a shadow or in a silhouette. It

contains no sharply defined points whence measure-
ments may be taken, but artificial ones can be deter-

mined vvith fair precision at the intersections

of tangents to specified curves. It will be shown
that it is easy to " lexiconise " portraits by ar-

ranging the measurements between a few pairs of

these points in numerical order, on the same principle

that words are lexiconised in dictionaries in alpha-
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betical order, and to define facial peculiarities with
greater exactness than might have been expected.
The individuality of a portrait lies more in the

relative positions of six cardinal features (see the
figures , below) than in the shapes of the lines that
connect them, so long as the general character of the
connecting lines is roughly indicated. A few standard
types, perhaps ten in all (though I prefer (o use more),
represent as many concave, convex, and sinuous varie-

ties of outline, between each specified pair of the

si.K cardinal points, as need to be noted. I may recur
to this in a future letter.

This will be apparent to the reader's satisfaction if

he compares portraits under unfavourable conditions,

as through a blurring medium, or out of focus ; or,

again, if he substitutes connecting links that differ

somewhat from the true ones. Consequently my first

endeavour was to define accurately six points that
should severally be good representatives of the six

cardinal features in the outline. Those features the

limits of which are vague are expressed by italic letters

in Fig. 2, and their representative points by the same
letters in capitals in Fig. 3. The features are these :

—

c, the tip of the chin; I, the lower, and it, the upper
lip; m, the hollow between the upper lip and the

nose ; n, the tip of the nose ; /, the hollow between the

nose and the brow. In order to find their respective

representative points, proceed as shown in Fig. 2, by
drawing (upon tracing paper) a tangent, YY, to both
c and /. Then draw a short tangent to n parallel to

YY (accidentally omitted in the Fig.). A tangent to

both c and n intersects the first of these lines at

C and the second at N, and determines them. A line

drawn from N tangential to / determines F. Thus
the fundamental triangle CNF is obtained, in which
YCFY is used as the axis of Y, and the length of

CF (divided into 100 equal parts, here called " cents ")

determines the scale of measurement. In the life-

sized portrait of an adult, i cent may be regarded
as roughly equivalent to ij mm. or to i/20th of an
inch. M, and consequently the triangle CMN, is de-

termined by the intersection of one line drawn from
C with another from N, both tangent to m. U and L
lie at the intersections of tangents drawn in either

case, parallel to X and CN respectively. They require

less attention than the preceding letters, because u
and I are usually small.

The positions of the six cardinal points may be
expressed in either of two ways—(i) as in Fig. 3, by
rectangular coordinates, YC\' being the axis in Y,
and XCX perpendicular to it, the axis in X. Or
(2) as in Fig. 4, by triangulation. Here an addi-

tional line, NP, drawn perpendicularly from N to YCY,
is convenient. I have compared both of these methods,
and found each to have its advantages and disadvan-
tages, depending on many variable causes, of which
the scale of the portrait is one and the available in-
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strument is another, and am inclined on the whole to

prefer the method of coordinates.'

In my experiments I have chiefly used the sido-view

portraits by George Vance, R.A., of his distinguished

contemporaries, published in 1809 (2 vols., folio,

Lonifmans), which yielded si.vty-eig-ht pure profiles of

about one-third the natural size. I lexiconised these

in respect to the measures (entered to the nearest

cent) of the two coordinates of N and M respectively

(4 measures in all), and found, first, that no two of

ihe numerical formulae were the same, and, secondly,

that in two-thirds of them the smallest difference

between the most nearly resembling- pairs was 3 cents

in one or more of the four measures. This conspic-

uous, difference, equivalent to between i/6th and i/7th

of an inch in a portrait of the natural size, could never

be due to the inherent imperfection of the art of

measurement, but to some gross blunder. It follows

that the collection of sixty-eight portraits was lexicon-

ised with remarkable precision. The data were in-

sufficient to enable me to speak with much assurance
of the gain that would accrue from taking L and U
into additional account, but their correlations with C,
M, N, and F, seeming to be very small, the gain ought
10 be great. I am content to underrate this gain con-
siderably, and to allow only fifteen-fold for it. On- that

basis a collection of looo profiles from brow to chin

could be lexiconised and searched with great ease. In

667 cases each portrait would have a clearly distinc-

tive formula ; in the remaining 333 there would be
doubtful duplicates, and even triplicates, just as in

anv list of the names of 1000 British persons there

would be more than one Smith.

In the report of a committee appointed by the

.Secretary of State in 18(54 'C.—7263, price lorf.) to

inquire into the best means available for identifying

Iiabitual criminals, the following remark appears on
|i. 18 :

—" An enormous amount of time is spent in

examining the books of photographs. It will be seen

from the figures furnished by Chief Inspector Neave
that on March i last twenty-one officers searched for

twenty-seven prisoners—the total time spent being 575
hours—and made seven identifications. This was an
average of more than two hours for each prisoner

sought for, and more than eight hours for each
identification." A similar search in a lexicon of por-

traits of the same size would occupy apparently fewer
minutes than the above occupied hours.

- I will go no further now into the results of my
experiments than to say that I have applied the above
method to portraits of persons of very different races,

and have thus far found it efficient in all of them.
Fr.'vncis Galton.

WEIGHTS AND MEASURES REGULATIONS.

THE new regulations, which came into force on
October i, apply only to weights, measures, and

weighing instruments used for the purposes of trade.

They are in some respects rather less stringent than
the preliminary draft issued bv the Board of Trade
in -August, ic)o6, a review of which appeared in these
columns last year.

There are but few points of scientific interest in the

^ In some cases brevity is very desirable, and may be obtained by regard-
log only the limits within which the variability of each link most commonly
occurs and by dividing the interval between those limits into 8 equal parts.
Then o would signify all measures helow the lower limit, and g .ill above
the upper one. ' The range of the rectangular coordinates to N and M
wiihin the limits above explained varies between 12 and, 20 cents, so the
value of each of the eight equal parts will vary front i A to 2^ cents according
to the courdit>ate in question. These " tKirts

'- are more suitable for classi-
fication than cents, which are too small to be quite trustworthy. But I

will not go further here into this question than to add that the 8 rectangular
coordmates of ISI, N, I. and U can he described in this way by only 8
figures, and the conneaing outlines CL, LU, UM, MN, NF by 5 (or say
10) more, so that a portrait can be expressed (say be telegraphed) in a rude
but recognisal)le form by only 13 (or 18) figures.
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regulations. Specific instructions as to temperature
are now given for the first time to inspectors of
weights and measures. Measures of length are to be
verified by comparison with a local standard at or
near the normal temperature, which is 62° F. for im-
perial measures. For imperial measures of capacity'

the standard temperature of their water contents is

also 62° F. ; for metric measures of capacity it is

4° C. ; but metric measures graduated at, 15° C, or
60° F. may also be verified for chemical or pharma-
ceutical purposes, or for volumetric estimations.
Measures marked with the temperature at which thev
are graduated must be tested against measures
standardised at the same temperature. An apothe-
caries' measure, marked with equivalents in weight,
is permitted, provided that the words " of water

"

are marked on it in addition to the denomination.
Certain restrictions are placed upon the weighing

instruments to be used by dealers in precious metals
or precious stones, retail chemists or druggists, and
silk merchants. These traders are permitted to use
three kinds of weighing instruments, the first kind
being chemical and as>ay balances provided with means
for relieving all the bearings and knife edges, the
second being beam scalesof a lower order of sensitive-

ness' and accuracy, which must be marked " Class
B," and the third being instruments other than beam
scales which satisfy the requirements for Class B.
The first and third of these types of instruments are
not to be marked with a "class."
The requirements of Nos. 69 and 78 of the regu-

lations, prohibiting adjusting contrivances which are
not permanently fixed to the weighing instrument,
will render some kinds of analytical and assay balances
ineligible for oflicial stamping in the future. Traders
who use such balances should be careful not to keep
them upon their trade premises if unstamped, otherwise
they may be liable to forfeiture if they come under
the notice of an inspector of weights and measures.
Counter weighing machines of the " accelerating "

type are prohibited by the regulations. It is often
difficult to distinguish between a vibrating and an
accelerating instrument, especially when these are
sluggish or have been in use for some time. The re-

quirement prescribed, in No. 68 of the regulations
that the machine shall balance when unloaded will,

however, be sufficient in general to determine this

point. When the machine is unloaded, if either of the
pans be pressed down and then released, the beam
will be set in oscillation about its horizontal balancing
position, if the instrument is of the vibrating type

;

but if the instrument is accelerating, it will be found
that one or other of the pans when pressed clown will

remain down, and the beam, failing to oscillate, will'

rest out of balance.

Spring balances are somewhat rigorously dealt with,

but, on the whole, the Board of Trade has taken a'

fairly lenient view with respect to these instruments
in permitting them to be used for ordinary trade, rather

than restricting their use to such purposes as the

weighing of postal parcels and passengers' luggage,
as is the case on the Continent.
Weights, measures, and instruments at present

stamped and in use, but which do not comply with the

new regulations, may be continued in use for certain

prescribed periods, and, with the exception of a parti-

cular type of spring balance, may be re-stamped from
time to time.

.\ppendix 2 cont.ains a useful list of all the de-

nominations of weights and measures which are at

present legal in this country. It will be seen from this

list that weights of i .grain, which are frequently em-
ployed bv chemists in coinpounding drugs, are not

legal for use in trade.
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ANCIENT KHOTAN.'-

DR. M. A. STEIN'S promised scientific publication

of the material g:athered by him during the

course of his first expedition to Chinese Turkestan

has now appeared, and has been awarded the distinc-

tion of being published by the Clarendon Press, and
so under the auspices of the University of Oxford

;

and worthily: for the importance of Dr. Stein's

archaeological discoveries is great. The significance

of his finds will be found fully explained in two articles

which appeared in Nature on the occasions of the

publication of Dr. Stein's first " Preliminary Report "

(igoi) and of his popular book, "Sand-buried Ruins

of Khotan " (1903). which gave so good a general

account of his work. It is therefore unnecessary to

go over the same ground ag^in now, and we can

confine ourselves to a consideration of the fine volumes
before us.

The Clarendon- Press has produced thr book in

sumptuous style.

The form of the

broad page and
the size of the

type are both good
and pleasant to

read. The title-

page is quite a

work of art ; as a

specimen of a

modern title-page

with good type,

well sized and well

spaced, it is worth
seeing. The only
fault we can find

in the general get-

up of the book is

that the. photo-
graphs in the first

volume are printed
on paper that is

somewhat too thin

and flimsy, with
the result that the

half-tone blocks
have a somewhat
cheap appearance
which does not
agree well with
the fine appear-
ance of the rest of

the book.
The same may

be said of the first

eighteen plates
of the second volume, which contains the great body
of the illustrations. In one of these also (plate iii.)

the upper picture has been printed upside down, which
is a pity. But to the rest of the plates nothing but
unqualified praise can be given ; the coloured ones
are very good, especially those reproducing textiles.

From these plates the remarkable character of the

art of Niya, Yotkan, and Dandan-Uiliq, having the
chief "find-spots" in their chronological order, can.
easily be grasped. Especially interesting are the
wooden remains from N'iya, and the potter) and little

clay genre figures from Yotkan. The strength of the
classical tradition which came from Greece to India,

and thence to Chinese Turkestan, is verv evident to us
as we turn over these pictures. Plate Ixx., too, shows
wooden chair-legs in the shape of the foreparts of-

1_ " Ancient Khotan; Detailed Report of Archseological Explorations in
Chinese Turkestan, carried out and described under the Orders of H. M.
Indian Government." By M. Aurel Srein. Two vols. ; text and plates. Pp.-
.\xiv+62i ; pp. vii+ 119. (Oxford: Clarendon Press, 1907.) Price 5/. 5.J.

sphinxes, with a headdress that reminds us of the

triple horn above the heads of .Assyrian bulls. Why
not? Niva's art came from Gandhara, and Gand-
hara's from Seleucia on the Tigris. The analogy of

these excavations to those of Egypt is well shown in

such a plate as No. Ixxiii., which presents to us

antiquities in. the shape of musical instruments, card-

ing combs, brooms, hoes, &c., of the same kind as

those that may be found on an Eg\'ptian site. In

both countries the dryness of the soil preserves objects

that elsewhere would long since have perished. .

The Kharoshthi letters on wooden boards, and
the Chinese written slips found with them, also

have a very Egyptian look, and we have a strange

note of connection in the Judaeo-Persian document
written on paper, which was found at Dandan-UHiq,
but which, so far as its language ahd: appear-
rmce are concerned, might just as well have
b .n fi'ind :;t ():;vrrh\nchus ! .\fler all, Tabari-

of dwelling completely eroded ; Niya site. Fri * Ancient Khota
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Stan, where it was written, is not so much farther

from the banks of the Nile than from those of the

Tarim. And in the reign of Trajan, long before this

document was written, the great Chinese general,

Pan-ch.'ao, advancing ever westwards from Ch'angan
(Si-ngan-fu, then the capital of China), had reached

the Caspian, and tried to open up relations with the

Romans. So that many a merchant may even in

the first century a.d. have known the banks of the

Nile, Tigris, Oxus, and TarIm equally well, and
we can well comprehend how classical art influenced

that of China by way of the civilisation of which Dr.

Stein has discovered the remains in Turkestan.

Dr. Stein's letterpress is very copious, since he

includes in. his work long dissertations on Chinese

and other literarv evidence as to the identification and
historv of the ancient places which he has found.

When we sav that his success, and that of his co-

adjutors, in this interesting work has been striking,

we do not err; and, on the other handj several of
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Dr Stein's finds have amply confirmed the statements

of the Chinese official records, especially with regard

to the period of the isolation of the " Four Garrisons "

of Turkestan after the Tibetans had driven a wedge

northwards into the dominions of the T'ang, in the

eighth century a.d. To this period belong the rums

of Dandan-UiUq, while those of Niya, which show

the most marked classical characteristics, are five

hundred years older. It is at Niya that we find a docu-

ment sealed with a Chinese and a Greek seal side by

The Tibetan evidence contained in graffiti (which

Dr. Stein for some reason insists on calling

" sgraffiti "
:

" sgraffito-work " is something quite

different) at Dandan-Uiliq and Endere is curious.

We have apparent references to defeats of the

Chinese :
" At Pyagpag in the province of Glom-

lom this armv fought, and a tiger's meal was ob-

tained (i.e. nianv were killed)"; followed by the

savage remark, '"Now eat until you are fat!"

apparently an incitement to go and kill more Chinese.

These Tibetan graffiti have been translated by Dr.

Barnett, of the British Museum, and Dr. Francke, of

Leh ; from the transcripts of them and of the

Buddhist sutras in Tibetan, also found by Dr.-.Stein,

the curious reader can gain an idea of the sounds

of the extraordinarily hideous Tibetan language^

which would seem to' have served as the model for

Swift's Glumdalclitch, Brobdingnag, the Struldbrugs,

and the rest of the names in "Gulliver's Travels,'

not e.\cepting " Houynhnhnm."
The Chinese graffiti are translated by the great

French Sinologist, Dr. Chavannes ; and Prof. E. J.

Rapson, of Cambridge, has begun the translation of

the Kharoshthi letters of the Indian maharajas who
ruled Khotan in the third century B.C., and of their

officials and dependants. Chinese' rule seems to have

been maintained contemporaneously with that of the

maharajas; but what powers were specially reserved

to the latter we cannot quite see from this correspond-

ence. Dr. Stein's new discovery (1907). that the

Indian kinedom stretched away east to beyond Cher-

chen .vnd Charkhalik to the Lop-nor, is of great his-

torical importance.
For the details of Dr. Stein's exhaustive description

of his discoveries we must refer the reader to the

book. The congratulations of all archaeologists to all

concerned in its making go without saying. And not
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least congratulatory should be modern Chinese and

Japanese literati, to whom the Chinese documents and

antiquities of the Former Han and the Great T'ang
dynasties should prove of the greatest interest.

H. R. Hall.

INTERNATIONAL METEOROLOGICAL
COMMITTEE.

A MEETING of the International Meteorological

Committee was held at Paris on September
10 and following days.

The committee consists of seventeen members, ap-

pointed at the conference at Innsbruck in 1905. Ten
members were present, including the director of the

Japanese service. Two places were vacant by death.

The principal subjects discussed were the scheme of

organisation of international meetings for meteor-
ological purposes; marine charts and weather signals

;

a number of items of the international daily weather
.service, including reports by wireless telegraphy ; and
various propositions concerning the meteorology of

the globe, in which were included one on the neces-

sity for observing stations in the regions of centres

of .oction of the atmosphere, another on the necessity

for new charts of isotherms for the globe, and a third

on the desirability of daily observations from selected

stations, in order to trace the course of meteorological
changes over the globe.

A number of special commissions were appointed to

report upon, or carry out, the various proposals. M.
.Mascart, president of the committee, was unfortun-
.•itely prevented by illness from attending the' meet-
ings with the exception of one held at his house for

the discussion of the question of international organ-
isation. At the close of the session he resigned the

office of president, and Dr. Shaw, director of the

British Meteorological Office, was elected pre.sident.

M. Angot, M. Mascart's successor at the Bureau
Central, takes his place also as a member of the

cnmmittce. Dr. Hcllmann, director of the Prussian'

Mcdorological Institute, was elected secretary, in

succrssion to Prof. Hildebrandsson, who retires upon
his withdrawal from the post of director of the Royal
Meteorological Observatory at Upsala. Dr. Hamberg,
director of the Swedish Meteorological Office, was
elected to succeed Prof. Hildebrandsson as a member
of the committee. The other vacant places were filled

bv the appointment of Dr. Maurer, director of the

Swiss office, and Mr. Stupart, director of the Canadian
office.

'

'

' NOTES.
We notice with regret the announcement made in a

Renter telegram from Paris that M. Loewy, director of

the Paris Observatory, and a member of the Academy of

Sciences, died there on Tuesday, October 15.

At 1.17 a.m. on October 11 the Cunard liner Lusitania

arrived at .Sandy Hook, having crossed the Atlantic in

4 days It) hours 52 minutes. The total distance travelled

was 2780 nautical miles, and the average speed was 24002

knots. The highest day's run was 617 nautical miles.

Reuter's correspondent at Mombasa reports that Dr.

Koch, who has been examining the causes of sleeping

sickness, left for Germany on October 15. His investi-

gation camps in Uganda have been taken over by the

colonial authorities. It is understood that Dr. Koch's

investigations have not led to any fresh discoveries.

The Peking correspondent of the Times reports that an

Imperial Edict issued on October 9 orders the Board of

Revenue and Commerce forthwith to introduce a uniform

i
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system of weights, and mpasures througliout the Chinese

Empire, the standards to be fixed withiji six months.

A REMARKAHi.E lonjj Hon-stop railway run was achieved

by the Great Western Railway on September 16. A special

excursion train, carrying only third-class passengers, the

total load weighing approximately 148 tons, was run from

I'addinfilon to Kishguard, a distance of 263J miles, with-

out a stop, at an average speed of 53 miles an hour.

On October 12 the Clifton (Bristol) Scientific Club

celebrated its twenty-first anniversary by entertaining Sir

William Ramsay and other past members, when Sir

William, who was one of the founders of the club,

delivered an address on the recent history of chemical

science and on the nature of matter. On the previous

evening he visited Clifton College, where he gave an

account of the experiments by which argon and other

gases of the atmosphere were discovered.

We learn from the Pioneer Mail that a large meeting

was held at Rangoon on September 19 to consider the

establishment of a Pasteur Institute in Burma. It was

resolved that the institute should be established at

Maymyo. A committee was formed with powers to under-

take measures preliminary to the formation of the insti-

tute. The subscriptions alre.ady amount to 80,000 rupees,

which secures the success of the movement. Other sub-

scriptions have been promised, which will be suflicient to

enable the institute to start on a wide basis.

The announcement that bison are about to be taken

from the Zoological Park in New York to Kansas reminds

one of the carrying of coal to Newcastle. In the great

I)lains of the Middle West, however, the encroachment of

population has practically made these animals extinct.

The zoological collections in the east are now to be drawn

upon to re-establi.sh, in the Wichita reservation, herds of

sufficient size to ensure their permanency.

An exhibition has just been held in Boston, U.S.A.,

lo illustrate the precautions that should be taken against

tuberculosis. It included a representation, side by side, of

two sleeping-rooms, with arrangements favourable and

unfavourable respectively to the growth of the disease.

There were also exhibits of tents for open-air treatment.

A lecture on hygiene was given during the exhibition.

An exhibition promoted by Lady Aberdeen, as president

of the Women's National Health Association of Ireland,

with the object of educating the people on the great

danger of tuberculosis, was opened at Dublin by the Lord

Lieutenant on October 12. The exhibition is intended to

be an object-lesson to teach people certain facts contained

in Blue-books and the Registrar-General's reports. Its

primary object is to reach the women of the country, and

to bring these facts home to them as guardians of the

home. In opening the exhibition, the Lord Lieutenant

read the following message from the King :

—" I am com-

manded by the King to express his good wishes for the

success of the Tuberculosis Exhibition, the first of the kind

ever held in Great Britain and Ireland, on the occasion

of its being opened by you to-day. His Majesty is greatly

interested in the problem of checking the progress of this

disease, and he trusts that the exhibition may be the

means of attracting the attention of the public to the

terrible ravages caused by this scourge and to the efforts

which are now being made to arrest its progress.

—

Knoli.ys. " After the exhibition has closed at Dublin it

will be taken to various parts of Ireland, where lectures

will be delivered upon it.
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In connection with the indication by the London County

Council of houses in London which have been the resi-

dences of distinguished individuals, a memorial tablet

was, on October 7, erected on 88 Mile End Road, E.,

where Captain Cook, the circumnavigator, resided at one

time. It is probable that his removal to this house took

place in 1764, and his wife continued to reside there for

some time after his death in Hawaii in 1779. The house

does not appear to have been re-built since Captain Cook's

tenancy, but it has been converted from a private dwelling-

house into business premises by the erection of a shop on

the forecourt. The tablet is of encaustic ware, terra-cotta

in colour, and bears the following inscription :

—
" Capt.

Cook, 1728-1779, Circumnavigator, Lived Here."

Reference has previously been made in these columns

to the progress effected by the Congo authorities in

the task of domesticating the African elephant. A recent

visitor to the State establishment at Api writes as

follows ;
" Owing to an unfavourable season no attempt

has been made to increase the number of elephants under

training. The number in the colony at the present time

is twenty-five, of which nineteen are employed in different

kinds of work. During the four months of the wet

season the elephants are not merely not worked, but are

even allowed to rejoin those in' a wild state—that is to

say, they are turned out into the forest, but they seem

to keep apart. They, however, attract some of the wild

elephants to the vicinity of the establishment, but these

are generally too old and intractable to provide useful

recruits. On resuming the regular routine they manifest

no indisposition to work, and submit themselves freely to

the discipline of the establishment. The African elephant

is of short stature, the young elephants at Api averaging

from 4 feet 4 inches to 5 feet 7 inches at the shoulder."

The report of the Departmental Committee appointed

to inquire and report as to the nature and extent of the

benefit accruing to British arts and industries from the

participation of this country in great international exhibi-

tions, which has just been issued as a parliamentary paper

(Cd: 3772,' price yd.); is a document of great interest. The

committee found that the evidence it received went to

show that international exhibitions are of little use to the

textile and other great staple industries of the country.

The committee is, however, in favour of the continued

participation of this country in all really important exhibi-

tions, owing to the indirect advantages resulting. One

aspect of exhibitions to which it is considered that con-

siderable importance should be attached is the effect which

they have in encouraging national emulation and in

stimulating individual exhibitors to improve their produc-

tions. Interesting examples of the effects which particular

exhibitions have had on the development of different in-

dustries will be found in the evidence of Sir William

Preece, K.C.B., Mr. Bennett Brough, and other witnesses.

Sir William Preece attributes to the Paris Exhibition of

1881 many of the most important developments of the

electrical industry. The exhibition at Paris of certain high-

speed tool steels by an American firm is said by Mr.

Bennett Brough to have contributed in a large degree to

the development of what has become a British industry of

great magnitude ; and an exhibit by the Courrii-rcs Colliery

Company, at the mines of which the death-rate from falls

of roof was abnormally low, has since led to considerable

improvement in the methods of timbering employed and

a consequent decrease in the death-rate. The report con-

cludes with important recommendations for securing in

future continuity of organisation from exhibition to
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exhibition, and more effective representation of this country

at any exhibition in which the Government may decide to

take part.

In the September issue of the Annals and Magazine of

Satiiral History, Mr. G. E. Mason describes the remains

of a supposed new fruit-bat from Round Island, near

Mauritius. The remains, which occur in a guano-deposit,

appear, to be very recent, and in the October issue of the

same journal they are referred by Dr. K. .Andersen to an

existing species.

Articles on spermatogenesis in the water-beetle

(Dyiiscus marginalis), with remarks on the nucleolus, by

Mr. W. D. Henderson, Carnegie research fellow at Aber-

deen, and on the embryonic development of Taenia serrata,

by C. von Janicki, of Basle, appear in Zeitschrift fiir

-d'issenschaftliche Zoologie, vol. Ixxxvii., part iv.

Nos. 1558, 1559, and 1561 of the Proceedings of the

V.S. National Museum are devoted to new echinoderms

from the North Pacific, Mr. C. L. Edwards describing

holothurians in the first of these issues, while free crinoids

are discussed by Mr. H. H. Clark in the second and third.

.\ttention is directed to the brilliant and varied colouring

of the feather-stars of the multicolour group of Antedon,

which exceeds that of all other crinoids. For classificatory

purposes this colouring is, however, useless.

The colouring of the interior of the mouths of nestling

perching-birds offers, according to Mr. W. P. Pycraft in

British Birds, No. 5, an almost unknown field of investi-

gation. It is suggested that the bright-coloured mem-
branous margins of the gape are intended as a guide to

the parents in feeding their offspring; In addition to this,

the interior of the mouth in most nestlings is bright

yellow, occasionally marked with black (hedge-sparrow)

or white (bearded titmouse) spots on the tongue and palate,

and it seems that this bright colouring attains its highest

development m nestlings reared in deep shade. If this be

confirmed, it seems obviously connected with the feeding

process.

The greater part of vol. viii.. No. i, of the Journal of

the Marine Biological Association is taken up with de-

scriptions of various organisms collected in .August, 1906,

by the Huxley during a cruise on the north side of the

Bay of Biicay. Among these, the most interesting is a

second specimen of Corallium madcrense, this genus of

alcyonarians being previously unknown from the area in

question. The axis, or " coral," is white, hard, and semi-

translucent ; and, although not likely to command a high

price, in the opinion of Prof. Hickson, this coral might
prove, if found in sufficient quantities, to have a market-
able value.

In an article on the harm caused to the vision of school

children by their studies, published in the Popular Science
Monthly for July, Prof. W. D. Scott remarks that " the
hunfan eye which had been evolved for distant vision is

being forced to perform a new part, one for which it

had not been evolved, and for which it is poorly developed.
The difficulty is being daily augmented. The invention of
printing presses has been followed by an increasing number
of books, magazines, and daily papers. ... All things
seem to be conspiring to make us use our eyes more and
more for the very thing for which they arc the most poorly
adapted. It requires no prophet to foresee th.at such per-
version in the use of an' organ will surely result in a
great sacrifice of energy, if not of health and of general
efficiency." Certain mitigations of the evil are suggested
in the case of young school children.

'

NO. 1 08 I. VOL. 7b]

To the October number of the Century Magazine Prof.

H. F. Osborn contributes an illustrated article on his

experiences in the Fayum district of Egypt while in search

of fossil vertebrate remains, with remarks on the nature

and origin of the fauna and its bearing on the geographical

distribution of mammals. .Among the illustrations, special

reference may be made to Mr. C. B. Knight's restorations

of Arsinoitherium, Hyaenodon, and Zeuglodon. In Eocene
times the Fayum, in the author's opinion, was a savanna
country, partly open, partly covered with scrub, and partly

with forest, the temperature being much the same as at

the present day. That Africa (when much less extended

to the north than at present) was the home of the ancestral

proboscideans, sea-cows, hyraxes, and probably hyEeno-

donts. Prof. Osborn is fully convinced ; but the absence in

the Eocene deposits of remains of ancestral hippo-

potamuses, ruminants, horses, and rhinoceroses leads to

the inference that " none of these quadrupeds had as yet

reached .Africa ; that they were evolving elsewhere, either

in Europe, .Asia, or North America, and preparing for the

great interchange of life which would occur when Africa

should again be connected with the other continents."

In referring on p. 824 to the emus of New Zealand, the

author doubtless intended to write moas.

In vol. XX., part i., of the Proceedings of the Royal

Society of Victoria, Prof. R. J. A. Berry reproduces a

photograph of an aged half-caste Tasmanian woman, now
living on Kangaroo Island, South Australia. She is the

daughter. of a pure-bred Tasmanian woman by a European
husband, and was born on the island about seventy-five

years ago. In colour, as well as in her wide nostrils and
mouth, weak chin, and dark eyes, she retains strong

evidence of her Tasmanian ancestry, but her hair, although

distinctly woolly, has departed somewhat from the

aboriginal type. The latter is, however, better displayed

in one of her daughters, who is, of course, a quarter-caste.

The author believes " Mrs. S." to be the oldest surviving

half-caste Tasmanian. Prof. Berry accepts the view that

the Tasmanians were a branch of the Papuans, and that

they reached Tasmania at an early period across Australia,

when the continent had a direct land connection with

Tasmania. Various cases have been known along the

coasts of southern Australia of hybrids between Australian

and Tasmanian aborigines, doubtless due to Tasmanians
having been carried across Bass Strait by the sealers.

The same number of the Proceedings contains a paper by

Messrs. Chapman and Pritchard on fossil fish remains

from the -Australian Tertiaries ; it describes seven new
species, which are referred to genera which range in time

from the Jurassic to the present. There is also the sixth

of Prof. Ewart's contributions to the flora of Australia,

and a paper by the same author on the movement of the

soluble constituents in fine alluvial soils.

The theoretical articles in the fourth part of vol. v.

of Biometrika, issued in September, include a note

by Mr. Francis Galton on "grades and deviates," with

a table giving the deviations in the normal curve

corresponding to assigned percentiles ; this table is due

to Mr. W. F. Sheppard, who also contributes a

memoir on the calculation of moments. Mr. .A. P.

di Cesnola gives an account of an investigation as to

the action of natural selection in Helix arbustoruni, by

the method of the late Prof. Weldon, shells being ground

so as to expose a longitudinal section of the spiral on

which measurements can be made, and the frequency dis-

tributions compared for the earlier whorls in young and

adults. The results show that there is markedly less
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variation in the adults, and consequently some periodic

selection. The records of Prof. Weldon for inheritance in

mice are reduced and discussed, so far as regards sex-

ratio and size of litter ; there is little, if any, inheritance

in cither case, but the figures exhibit some peculiarities.

The remaining articles include investigations by Prof.

F. Y. Edgcworth on the average time of absence of wasps

and bees from the nest, by Miss Wright, Miss Lee, and

Prof. Karl Pearson on the wing dimensions of wasps

(Ves^a vulgaris), and by Dr. J. Brownlee on means of

estim.ating the severity of attack in cases of acute disease.

There arc a few miscellanea, and a bibliography of litera-

ture on biometry and Mendelism relating chiefly to issues

of 1906.

On the subject of apogamy in the fern genus Nephro-

dium, Mr. S. Yamanouchi communicates a preliminary

notice of his cytological investigations to the Botanical

Gazette (August). In the normal gametophyte of Nephro-

dium molle sixty-four or sixty-six chromosomes were

counted, and the double number in the sporophyte. In

the apogamous developments, the sporophyte was followed

from an initial cell, the nucleus of which contained the

smaller number of chromosomes, and the same number

was found throughout all the stages of the sporophyte.

The first two numbers for the current year of the

Journal Botaniquc of the Imperial Society of Naturalists

in St. Petersburg contain two papers by Mr. A. Elenkin

on lichens. In the earlier he describes three new lichens

for the genera Eveinia, Aspicilia, and Lecania, all collected

in Russia ; in the later he discusses the comparative

amount of growth in erect and horizontally growing species

of close affinity. The description of a new species of

Eremurus from China derives its chief interest from the

fact that, as the author, Mr. O. A. Fedtschenko states,

this is the first record of that genus from China, and a

considerable extension of its distribution south-eastwards

beyond the previous limit in or near Nepal.

Mr. C. E. C. Fischer contributes to the Indian Forester

(August) a list of host plants of various species of

Loranthus and Viscum observed in the North Coimbatore

Division of Madras. It is stated that these parasites are

most frequent in dry, deciduous forests at elevations

between 3500 feet and 4500 feet, where practically every

tree is attacked. The occurrence of one parasite grow-

ing on another parasite is recorded. The method of ex-

ploiting the trees of Terminalia Chebula for their fruits,

the myrobalams of commerce, is described by Mr. J. E. C.

Turner. The sound fruits become ridged when they are

dried in the sun, and the pericarp becomes exceedingly

hard ; others do not wrinkle, owing to the decomposition

attributed to a fungus of part of the mesocarp into

a black powder that has a small value for making ink.

For sowing, the damaged fruits are preferable, since

germination is not hindered by a hard pericarp.

Within recent years an algal disease, known as the
" red rust " of tea, caused by Cepbaleuros viresccns, one

of the Chroolepida;, has become a serious pest in the tea

districts in India. Dr. H. H. Mann and Mr. C. M.
Hutchinson, scientific officers to the Indian Tea Associ-

ation, after following the course of the disease for some
years, have published an account of their observations in

the botanical series of the Memoirs of the Department of

Agriculture in India (vol. i., No. 6). The growth on the

leaf, being usually confined to the surface, would be un-

important, except for the fact that the sporangia there

formed provide the means for the spread of the disease.
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This is effected either by transference of the sporangia as

a whole or of the zoospores. The real danger is due to

the penetration of the young stems of the tea plant by

the alga, when, if the alga prevails, the leaves turn white

and the stems are killed.

It is well known that tide curves show that, in

addition to waves of very short duration due to wind,

and those caused by the regular flow and ebb of the tide,

pulsations sometimes called *' marine seiches '* or *' vibra-

tions of the sea " occur, with periods of fifteen to twenty

minutes, but differing considerably in various localities

(see Nature, January 12 and April 20, 1899). In the

Anniiario of the R. Nautical Institute of Catania, Sicily

(vol. i., 1907), Prof. Giovanni Platania contributes an

interesting paper on the subject, with the results of

some fresh researches made by himself in the Gulf of

Catania. Opinions differ as to the origin of these

vibrations, which are observed under different meteor-

ological conditions ; the author thinks that the principal

cause is variations of atmospheric pressure. The micro-

barograph recently devised by Dr. Shaw and Mr. Dines

for recording the minor and sudden fluctuations of the

atmosphere will probably help further to elucidate the

phenomenon.

The current issue of the Central (vol. iv.. No. 12) con-

tains an interesting account of research work carried out

recently in the electrical department of the Central

Technical College. There is also a well-illustrated descrip-

tion of the cyanide process for the extraction of gold and

silver from their ores, written by Mr. Reginald Krall.

The British South Africa Company has issued a

copiously illustrated monograph on Rhodesia, covering 120

pages. It contains much information for travellers

generally, and for sportsmen in particular. The illustra-

tions have been admirably reproduced, and the five coloured

maps are excellent. The volume should prove of special

use to teachers as a class-book.

The mode of formation of many placer deposits is not

clearly understood, and the source of the gold has not been

definitely determined. In view of this uncertainty, a recent

paper by Mr. J. B. Tyrrell in Economic Geology (vol. ii..

No. 4) is of special interest. He describes the conditions

that prevail in the Klondike district of Canada, a country

of exceedingly rich gold-bearing placers, where the origin

and processes of deposition and concentration of the gold'

into its present position are easily recognised. His in-

vestigations show that the district owes its phenomenally

rich placers, not to the wearing down of highly mineralised

gold-bearing veins, but rather to the favourable conditions

of long-continued and uninterrupted concentration from a

great mass of rock that contained only very minute quanti-

ties of gold.

Three valuable monographs have been issued by the

Corps of Mining Engineers of Peru. In Boletin No. 51

Mr. F. M. Santolalla describes the mineral resources of

the province of Huamachuco. The mineral deposits may
be divided into three groups, the veins in eruptive rocks,

such as the gold veins of the Toro, the lead-antimony-silver

ores of Cerro Negro, and the magnetic iron ores of San

Pascual and Potosi de Serpaquino. The coal deposits of

the province have been known from time immemorial. In

short, the mineral resources might be worked with great

advantage if better means of communication were avail-

able. In Boletin No. 52 Mr. H. C. Hurd investigates

two schemes for diverting the waters of the Rio de-
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Lambayeque. Lastly, in Boletin No. 54 Mr. G. Klingc

gives the mineral statistics of Peru for the year 1906.

The production included 79,969 tons of coal, 70,832 tons of

petroleum, 20,226 tons of salt, 2598 tons of borates, 1830

tons of sulphur, 230 tons of silver, 13,474 tons of copper,

2568 tons of lead, 2304 kilograms of mercury, and 1247

kilograms of gold.

M. A. Pelletan, in the October number of the Journal

de Physique, expresses his regret that in France there is

so much difficulty in finding persons capable of determin-

ing the elements of an optical instrument by any of the

modern methods. It seems singular that in a country

through which a knowledge of mathematics is more

widely spread than elsewhere, that knowledge should find

fewer practical applications than it does in almost any

other country. M. Pelletan suggests the formation of a

Government office to which engineers whose knowledge or

leisure would not allow them to cope with mathematical

difficulties might bring their problems for solution. In the

meantime, he gives a clear risumi of the general methods

of treating geometrical optics which have been developed

from Hamilton's characteristic function. These methods

are not so well known in this country as they deserve to

be, and we have not yet risen to the point of regretting

our want of knowledge of them.

The measurement of the angle between the optical axes

of a biaxial crystal has always played an important part

in the identification of the crystal, and several -methods of

making the measurement are in common use. There has,

however, been little comparative or critical study of the

accuracy of the different methods under different conditions.

A considerable portion of the American Journal of Scierice

for October is devoted to such a study from the pen of

Mr. F. E. Wright, of the Carnegie Institution. During

the course of his experimental work, Mr.' Wright has

constructed a double-screw micrometer ocular with the

screws at right angles to each other which he uses to

determine the position of any point on the interference

figure produced when a thin plate of the crystal is

examined in plane polarised convergent light. By this

means he is able to obtain more accurate results than

were possible with the ordinary micrometer in Becke's

method. He advocates the use of the stereographic pro-

jection in preference to any other.

An interesting account. of the processes recently devised

for liquefying air on an industrial scale, and for e.xtract-

ing o.\ygen directly, from the liquefied product, is con-

tained in an article by Prof. E. Mathias in the Revue

generale des Sciences (No. 17, p. 697). Particular

attention is directed to . the method of liquefaction

developed by Claude, in which the principle of expansion

with the performance of external work has been adopted

with remarkable success. The process patented by Thrupp

in 1898, and that described by Linde in 1901, are also

described^ The problem of separating air into its con-

stituents oxygen and nitrogen, which has formed during

the past few years so prominent a goal for the endeavours

of engineers of all countries, is dealt with at somewhat
greater length, the many schemes suggested being con-

sidered in detail. Such success has attended the efforts

made to separate the gases of the air industrially by

liquefaction that the expenditure involved in preparing
I kilo, of pure nitrogen on the large scale has fallen

below a penny. The article is illustrated by nineteen

drawings showing the principle of the various types of

plant in use.
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.\ SEVENTH and enlarged edition of the translation by

H.R.H. Princess Christian of Prof. Friedrich Esmarch's
" First Aid to the Injured," with additional illustrations,

has been published by Messrs. Smith, Elder and Co., at

2s. net.

Ne.\rlv half of the thirteenth edition of Mr. VV. H.
Harling's illustrated catalogue of mathematical drawing
instruments is new matter. Every requirement of the

architect, draughtsman, and student appears to be antici-

pated. The needs of teachers of practical mathematics

have been borne in mind, and considerable space is given

in the additional pages to particulars concerning instru-

ments for measuring with precision lengths, angles, and
other dimensions.

Mr. H. K. Lewis has published a third edition of

"Hygiene and Public Health," by Dr. Louis C. Parkes

and Prof. Henry R. Kenwood. The present work grew
out of Dr. Parkes's " Hygiene, or Public Health," which

appeared in 1899, and was reviewed in Nature of January

30, 1890 (vol. xli., p. 290). A certain amount of new
matter has been introduced into the present edition, but

some parts of the previous issue have been compressed

and abbreviated. The size of the page, too, has been

slightly enlarged.

A FIFTH edition of the late Prof. P. G. Tail's well-

known " Properties of Matter " has been published by

Messrs. A. and C. Black at ys. 6d. The work appeared

first in .April, 1885, and was reviewed at length in our

issue of August 6, 1885 (vol. xxxii., p. 314), by Lord

Rayleigh. The present edition has been edited by Prof.

W. Peddie, of the University College, Dundee. The recent

advance of physical science has necessitated some additions,

but these have in every case been placed within brackets

and initialed by the editor, so that the original plan of

the book has been preserved.

pUR ASTRONOMICAL COLUMN.
A New Comet.—A telegram from the Kiel Centralstelle

announces the discovery of a new comet by Mr. Mellish on
October 13. Its position at i6h. om. (Madison-Wisconsin
M.T.) on that date was R.A. =8h. 31m., dec. =9° 24' S.,

and the comet was moving slowly in a north-westerly

direction.

This position lies between one-quarter and one-third the

distance from 1 to C Hydrse, and the comet is apparently

travelling towards Canis Minor. At present it rises a
little to the south of east at about 2 a.m., and crosses the

meridian at 7 a.m.

Sun-spot Spectra.—.At the June meeting of the Royal
.Astronomical Society, Prof. Fowler announced that he had
found a terrestrial origin for the numerous short, hazy

lines, known as " band " lines, in sun-spot spectra which

have hitherto remained unorigined. These lines, it now
appears, are part of an extensive " fluting " spectrum

ascribed by Liveing and Dewar, in 1881, to a compound
of magnesium and hydrogen (Proc. Roy. Soc, vol. xxxii.,

p. 190), and investigated by Sir Norman Lockyer.

The brightest fluting begins near \ 5211, and fades off

towards the violet ; a second includes the well-known hazy

spot lines at XX 516.1-^. 5i6o-i, 5156-8. &-c., whilst others

begin at \ 5620 and on the violet side of H0. A com-
parison of the laboratory wave-lengths obtained by Prof.

Fowler with those observed in the sun-spot spectrum

places the identification beyond doubt, and it is estimated

that probably several hundreds of the sun-spot " band "

lines will be found to agree, in position, with those occur-

ring in the laboratory spectrum (Monthly Notices R..-\.S.,

vol. Ixvii., p. 530, June).

Q
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The Red Spot on Jlpitek.—Mr. St.inlcy Williams

publishes his observations of the Great Rid Spot during

the most recent opposition of Jupiter in No. 4202 of the

lUlronomischc Kaclinchtcn (p. 23, September 30). He
records the spot as being as faint as ever it was, and

the observing conditions, especially at the commencement
of the opposition, were very poor. The rotation period

satisfying the observations is gh. 55m. 42-275., from 594
rotations, and the longitude is 20°-87 + o°-23.

.Mr. Williams directs attention to the abbreviated

rotation-period which obtained between the oppositions of

1905-6 and 1906-7 ; during the former it was
gh. 55m. 4i-46s., whilst in the interval it was
gh. 55m. 36-255. This difference is too groat to attribute

to errors of observation, and indicates a real change in

the spot's position. Observations lead to the conclusion

that this change of position is in some way due to the

large mass of dark material known as the Pyramid Spot,

or South Temperate Disturbance, for on three occasions

such changes of position have synchronised with the

passage of the Disturbance past the Red Spot. The
general discussion of a large number of observations of

this phenomenon may. as Mr. Williams suggests, throw

considerable light on the nature, and possibly the mass, of

the Red Spot.

The Proper >toTiONS of Stars in the Cluster
Messier 92.—In No. 4165 of the Astronomische Nach-
richten, Dr. K. Bohlin compared some measures of the

stars in the cluster Messier 92, made on an astrographic

plate taken at Stockholm in i8q8, with those made by

Schullz at Upsala in 1873, and found discordances which

were attributed to proper motions during the intervening

twenty-five years.

Prof. Barnard has had this cluster under observation,

with the 40-inch Yerkes refractor, for some time past, and

in No. 4202 of the same journal he discusses his observ-

ations with the view of testing the theory of proper

motions. A comparison of the three sets of measures
leads him to the conclusion that the existence of actual

proper motions is very doubtful, for the cases of agreement
are practically equal in number to those in which the

measures do not agree. In a second paper he compares
the definite measures made by Schultz of the stars in the

bright part of the cluster with those made bv himself, and
definitely expresses his confidence in the opinion that the

discordances are not due to proper motion, but rather to

the uncertainty of the measured oositions. The knowledge
th.-it such uncertainty existed led Prof. Barnard to under-

take visual micrometer measures of various clusters with

the 40-inch refractor, and he hopes to publish the results

of the work in the course of the next twelve months.

The Dominion Observatory, Ottawa.— l-"rom notes in

the current Journal of the Royal .-Xstronomical Society

(Canada), vol. i.. No. 4, p. 264, July-.\ugust, it is evident

that valuable results may b'e expected' from" the' investi-

gations now being carried out at the Dominion Observ-
atory, Ottawa. The new spectrograph is performing very

satisfactorily, and with the one prism gives spectra of

first-type stais, in which HiS, H5, He, and Hy are

accurately measurable ; H7 was the only hydrogen line

usable on the earlier spectrograms. Seven spectroscopic

binaries are under regular observation, and. in addition to

the results already published for a Draconis and 1 Orionis,

it is hoped that the provisional elements of four other

binaries will soon be completed. A new method, a modifi-

cation of Hartmann's, has been applied to the reduction

of the plates with considerable .".ccuracy and a great saving
of labour. Experiments, having for their object the pro-

duction of a flatter field, are being carried out, and it is

hoped to obtain a field of 8°, instead of the 2° or 3° at

orcsent available. .\ 6-inch first-quality plane grating
has been supplied by Dr. Brashear for use with the

mlostat telescope in solar research. Dr. R. G. de Lurv,
Mr. R. M. Motherwell, and Mr. J. N. Tribble have been
appointed to the staff for work on solar research, micro-
meter observations, and radial-velocity determinations
respectively.

The Perseid Meteors.—A watch for Pcrseids was kept
at Greenwich from August 10 to 13, but very few brilliant
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meteors were seen, the display, on the whole, being con-

sidered a very poor one. The actual numbers of meteors

bright enough to be plotted were twenty-seven on

.•\ugust 10-11, sixty-four on .August 11-12, and eight on

.'\ugust 12-13. t)n the last-named night clouds interfered

with the observations, but the other two nights were quite

cloudless i^Observatory, No. 387, p. 366, September).

BOTA'NICAL CONGRESS AT DRESDEN.

THE German Botanical Society has this September

celebrated its twenty-fifth anniversary at Dresden

under the presidency of Prof. Schwendener, who justly

emphasised the promptness of publication and value of the

contents of the society's journal. Owing possibly to the

wording of the invitation to members to contribute papers

to the meeting, only one communication was made, by

Dr. Winkler, on parthenogenesis in plants. The sarne

botanist aroused great interest, and a short but lively dis-

cussion, bv exhibiting a growing plant obtained by graft-

ing Solatium ttigrum with a tomato variety, and by

encouraging, to the e.Kclusion of other buds, a composite

bud, -arising at the point of contact and fusion of the two

plants. The resulting shoot shows, from node to node

upwards, especially well seen in the leaves, alternately,

right and left, the characteristics of each plant. 'I he term

"graft-bastard" proposed was objected to by many. No
doubt more will be heard of the specimen if it forms

flowers. Prof. Bower and Colonel Prain were elected

honorary members of the society.

In the earlier part of the week (September 8-15) the

Society of .-Vpplied Botanists and that of the Systematists

held their meetings. The applied botanists were pre^nt

in force, and many important papers were read. The

society by resolution agreed to urge on the Government

the necessity of making better provision in many of the

technical colleges for botany in its various branches. A
few weeks previously the professors in the universities

and technical college's met to form a union, one object

of which is to secure greater freedom of action and less

Government interference, without, however, loss of Govern-

ment funds.
, n f 1.

Lie's finely illustrated account of the flora of the

Brazilian province of Bahia, Hiltner's soil-bacteria investi-

gations, and Lindner's beautiful mould cultuies, were out-

standing features of this part of the meeting. The

svstematists made a delightful excursion to the Bohemian

Mountains (Rollberg, S.c.) to compare their varied flora

with the more uniform flora of the Elbe sandstone. On

the basaltic Rollberg Asplcnium septcntrionale. Woodsia

Ilvcnsis. Ribes alpinum, Allium strictum, and many other

interesting alpines were obtained.

In the following week the German Society for the

Advancement of Science and Medicine met also in

Dresden. The botanical section was strongly represented

under the presidency of Prof. Pfeffer, who contributed a

paper on sleep movement in plants, Wettstein one on

the phvlogeny of the angiosperm flower, Molisch one on

ultra-microscopic organisms, while Prof. Drude gave a

demonstration in the botanic garden of his cultural work

on Cucurbita Pepo. He showed a well-established hybrid

between C. Pepo and C. instititia, the fruit having the

mottled colour of the latter, the size and form of the

former. Throughout Prof. Drude and his assistants, Drs.

Schorler, Naumann, and Schwede, did everything possible

to ensure the comfort of visitors and the success of the

meetings. The forestry school and arboretum at Tharandt

were visited ; but, owing to sudden illness, Prof. Neger was

unfortunately absent. Nobbe's Seed Station, formerly at

Tharandt, is now at Dresden under Dr. Simon s direction.

The botanical garden at Dresden, though small, shows

nianv interesting features. There are groups illustrating

geographical distribution, e.g. plants characteristic of

South Africa, Australia, &c. The illustrative plants

throughout the garden are kept small to economise space.

Bv using differently coloured labels, the periods of intio-

duction into European cultivation of our garden plants

are indicated
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WATER .l.VD ICE. TO-D.IV .lA'/) i.Y THE
GLACIAL EPOCH.

V[R. G. K. GILBERT'S survey of the Niagara
''' Falls (see Nature, vol. Ixxv., p. 607) is not to

stand alone. In the " Summary Report of the Geological

Survey Department of Canada for 1905 " (Ottawa, 1906)

Dr. J. \V. Spencer promises a full account of the Niagara
district, which he is agreeably confident will reveal " dis-

coveries of the greatest importance "
(p. 91). Soundings

have been made in the gorge below the falls, in areas

previously untested, and wells have been sunk to prove

the depth of an interesting buried channel, filled with

glacial drift.

In contrast with this region of attractive turmoil and
erosion, Mr. T. W. Kingsmill takes us to the lower
Hwangho, in China, where the river " is prevented by
the laws of hydraulics from excavating its bed, and has
in consequence to flow on the surface " (" The Hydraulics
of Great Rivers Flowing through Alluvial Plains,"
Shanghai, North China Herald Office, 1906). If once
this great body of water effects a breach in one of its

banks, it " shows no disposition, when the flood subsides,

to return to its bed, but invariably finds some easier
course to the sea." The Hwangho,
according to Mr. Kingsmill 's interest-

ing historic sketch, broke its right

bank in 1854, and from that date to

1870 wandered over a wide stretch of

country, depositing a layer of sand
from 6 feet to 8 feet thick. In

Horan, not far from Mangtsin, 250
feet of river-alluvium, thoroughly
pervious to the water above it, were
passed through in sinking for a coal

mine. Much of the drainage thus
reaches the sea by underground
channels, and the main river actually

diminishes in volume below Mangtsin.
The extensive deposits that are form-
ing in the Gulf of Pechili, at the rate

of 208,000 tons per day (p. 31), in-

crease the dillicully of controlling the

river in the interior. We learn that

fishermen on stilts may be met with
out at sea miles before the low coast

is sighted. Mr. Kingsmill's sugges-
tions for correcting the stream are

enlivened by the printing of a dis-

cussion of them by Mr. Tyler. Mr.
Kingsmill proposes to continue bank-
ing up the river ; Mr. Tyler would
organise floods at selected points, and
let the river build its huge conoidal
plain under proper supervision. The
silt would then be disposed of in an
orderly manner, and the river-bed

would cease to rise. The titanic

struggle of man with the Colorado River (Nature, vol.

Ixw., p. 501) suggests, however, that Mr. Tyler's
ilumping-grounds might at times get more water and
less silt than they were prepared for.

There are many districts that have been assailed by
diluvial flooding and deposition in comparatively recent
times, where now desiccation has set in, with the accom-
paniment of the formation of loss and sand-dunes. The
extremely uncomfortable conditions that prevailed in

Europe at the close of Glacial times are shown by Prof.
Steinmann to have been paralleled in South America
<" Uber Diluvium in Siid-Amerika," Monatsberichie d.

deiitschen geol. GeselL, 1906). The author believes that
the vast extent of fluvio-glacial deposits, which have filled

up the hollows of the Cordillera and spread so freely
over Patagonia, can only be accounted for by a series of
glacial epochs. He sees, moreover, in the level expanses
of calcareous mud round the salt-lakes of Bolivia and
Argentina the evidences of former fresh-water lakes, in
which Bythinia flourished. " 'The traces of the last ice-
age may be followed across the equator as far as Cape
Horn." The climatic differences that prevail at the pre-
sent day are now shown to have existed, both in Europe
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and South America, during the melting of the last ice-

sheets; and "hence we shall do well to discard all

attempts at explaining glacial epochs that are not of a
universal character."

In a paper furnished with an abstract in French (" Till
Fragan om Ost-Finmarkens Glaciation och Nivaforiind-
ringar, " Bull. Comm. gcol. de finlande. No. 18, 1907),
Herr V. Tanner describes the course of the ice in Fin-
mark in glacial times as being from S.VV. to N.E., and
traces the variations in the sea-level by observations on
terraces cut in the rock and on gravelly raised beaches.
While the ice was melting from the land, the continental
mass was rising, and thus offered a more and more ex-
tended front to the action of the waves.
While the terminal tongues of glaciers in Alberta and

British Columbia have not in all cases shown a marked
retreat in recent years, Messrs. George and W. S. Vaux
prove that the ice-masses have become greatly reduced
(Proc. Acad. Nat. Sci. Philadelphia, December, 1906,.

p. 568). The Illecillewaet Glacier has withdrawn about
250 feet in eight years ; but its annual rate of recession
is becoming slower, and its rate of flow is now actually
greater than in 1899. Conical moraines appearing
through the ice on the Wenkchemna Glacier (p. 577) are

Fig. -Margin of the ]

witnesses of the immense amount of ice removed in recent

times by surface-melting.

The famous Malaspina Glacier of Alaska has, however,

started on a new career. Prof. R. S. Tarr (" Second

Expedition to Vakutat Bay, Alaska," Bull. Geographical

Society of Philadelphia, January ; see also Bull. Gcol.

Soc. America, June) describes the rapid and un-

expected changes that are taking place in it, and in

certain other glaciers close to its eastern margin.

Crevassing has occurred in previously quiescent and
moraine-covered masses, accompanied by a marked
advance. Prof. Tarr found that the alder and cotton-

wood trees growing on the Malaspina Glacier developed

their leaves in 1906, but were then in part swallowed up
and over-ridden by the active ice. The scene of visible

movement, with falling trees and ice-blocks, and sliding

soil from the moraines, is paralleled by the attack of the

adjacent Atrevida Glacier on its marginal forest. Other
glaciers as yet have not been influenced ; and Prof. Tarr
refers these remarkable movements to the shaking of the

district by the earthquakes of 1899, or even of some
earlier date. The fall of masses of snow into the gather-

ing-grounds would thus have taken seven years to in-
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fluence the ice-front ; but the author points out that the

crushing of the resisting masses in the lowlands is just

what might be expected from a sudden addition of snow
to the reservoirs in the hills. Changes of level, moreover,
amounting to as much as 47 feet, took place in Alaska
in 1899, and these may in part account for local variations.

The description of the broad alluvial fan of the Hayden
Glacier, with its streams changing in position and depth
from day to day, is impressively interesting, as an illus-

tration of the rate at which our own " glacial gravels
"

may have been distributed.

Perhaps Prof. Tarr's remarkable but modest paper will

be hailed by M. Edouard Piette as an argument in favour
of his more startling views (" D^placement dcs Glaces
polaires et grandcs Extensions des Glaciers," .Saint

Ouentin, 1906, pp. 3I1). M. Piette attributes the glacial

climate of the northern hemisphere to the release of ice-

masses by earthquakes at the pole. He urges that this

would be assisted by the uprush of volcanic vapours and
hot springs along the fissures, while cataclysms like that

of the .Straits of .Sunda would fling the ocean waters
irresistiblv against the polar ice-cap. The Atlantic con-

tinent from Ireland to Iceland fell in about the same
time by an " affaissement d^finitif

, " and the whole ice

sped southward, leaving the pole for a time free. We
confess that we can read M. Piette's paper far more
sympathetically, now that we have the advantage of Prof.

Tarr's conclusiojis ; but there is a whirl of death and
horror about his description of the great catastrophe thai

reminds us of the old diluvial theories, to say nothing
of Dante's second circle. We read, moreover, that ice-

bergs nowadays (p. 6), running aground on the coasts
" d'lrlande ou d'Ecosse, y d^terminent des froids intenses,

capables de geler la v^g(^'tation." Such a phenomenon
would attract thousands of excursionists, and would surely

be mentioned in our veracious daily papers.

The erosive power of glaciers is clear, wherever joints

or any other planes of division in a rock are so arranged
as to slope up against the direction of movement of the

ice. " Plucking " then becomes a feature of the district.

But, even. on ice-smoothed surfaces, signs of rock-fracture

under the pressure of the glacier are occasionally found.

Prof. G. K. Gilbert discusses these " crescentic gouges "

(B»//. Geo}. Soc. America, vol. xvii., 1906, p. 303) as

due to the presence of subglacial boulders. A line of type
omitted on p. 313 renders one of the sentences obscure:
but the argument put forward is that ice must have
" greater power of resistance [to flowage] than some
students have been disposed to admit. . . . The more
rapid the flow the stronger the resistance. Therefore the

crescentic gouges . . . may testifv also to the relative

rapiditv of ^glacier movement." Prof. Gilbert's photo-
graphic illustrations are excellent, as are those of sub-

glacial potholes in a subsequent paper on moulin work
{ihid.. p. 317), in which it is pointed out that such
nioulin-hollows may be bounded during their formation on
one side by rock and on another by the ice, leaving a rock-

surface with flexuous incurvings when the glacier has
disappeared by melting.

Prof. R. S. Tarr (" Glacial Erosion in Alaska," Popular
Science Motithlv, vol. Ixx., iqo7, p. qq) discusses the

broader features of glacial erosion as displayed in hang-
ing valleys. He postulates, in common with other writers,

a considerable deepening of the main valley by ice ; but

mav we not presume that the lateral valleys were largely

developed and cut back by the frost-nibbliner. under glacial

conditions, on which Profs. Penck and Davis lay such
proper stress? A main valley, with feeble lateral tribu-

taries, may be occupied up to a certain level bv ice, which
widens it, deepens it somewhat, and wears back the poorly

developed orojectin^ spurs. The lateral vallevs are at

the same time rapidlv weathered back under the new .ind

more strenuous conditions of high-level erosion, and rockv
cirques are formed at their heads in place of ronduept
stream-grooves. Tributary ice gathers in each lateral

hollow, and the erosion above it, and also below it

where a rushing stream emerges on the crevassed
main glacier, cannot operate below the level where
'he two masses unite : and finally, if melting is rapid,

hangine: vallevs are left, which will in time be cut

down bv nrdin^rv weatherinrf to the level of the main
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valley-floor. If the main glacier diminishes by ablation

slowly, the tributary glaciers and their subglacial streams

cut down their valleys to keep pace with the falling

surface, and these valleys finally cease to be of the hangr

ing type, though showing glaciated floors. This seems

to have been the case in much of central Connemara.
This is not the place, however, to attempt to modify the

theory of the deepening of glacial valleys so brilliantly

put forward by Prof. \V. M. Davis. Suffice it that Prof,

farr disposes successfully of several of the fantastic

theories put forward to account for a phenomenon of very

wide occurrence in glaciated areas.

In the Verhandlungen der schweizerischen natur-

forschenden Gesellschait, St. Gallen meeting, 1906, pp.

261-307, Herr J. Friih] of Ziirich, w-rites a general essay.
" Ueber Form und Grbsse der glazialen Erosion," illus-

trated by personal observations on the topography of

Sw'itzerland. Hanging valleys, Alpine lakes, and " Ueber-

tiefungen " are discussed, and useful references are given

to Davis, Penck, and Bruckner.

Lastly, we must not forget the work of water in its

immense circulatory systems below the surface. The
investigation of the " Underground Water Resources of

-Alabama," by Mr. E. Allen Smith (Geological Survey of

Alabama, Montgomery, Alabama, 1907J, has provided us

with a neatly bound volume which is in many ways a

guide to the geology of the State. The conditions favour-

ing underground flow and the emergence of springs are

discussed in pp. 32 to 63 in a manner that will interest

engineers in general, as well as the ordinary citizen

between the Tennessee River and the Gulf of Mexico.

The great region for artesian water-supply in Alabama
lies along the band of Cretaceous limestone, the Selwa

Chalk, which passes just south of Montgomery. Several

medicinal springs occur among the Tertiary strata toxyards

the Gulf, including one (p. 320) that has been said to

give protection against malarial fever.

G. A. J. C.

ESDO]VMENTS FOR SECONDARY
EDUCATION.

WHILE writing this article the following questions have

been in mind :—(i) What are the number and extent

of the educational endowments of our great public and

other endowed schools? (2) What were the intentions of

their founders? (3) How far are such intentions at pre-

sent realised? (4) Can the endowments be made more
generallv available so as to increase their benefit to the

public with the minimum departure from those intentions?

The answer to the two latter questions must be that

it is largely a question of degree; from the nature of the

case an expression of opinion, not a precise estimate, is

all that can be attempted. The first two questions relane

to definite matters of fact, the answers to which ought to

be ascertainable, but are only approximately to be deter-

mined. A belter reply to (i) would be forthcoming had

either the late or the present Government fulfilled their

promises to obtain a return, to be presented to the House
of Commons, giving statistics of the finance of all endowed

schools. We are infonried that the Charitable Trusts

Division of the Board of Education is considering the

details to be sought in such inquiry, and it is to be hoped

that considerations of its cost will no longer be allowed

to stay its fulfilment. In the meantime, the following

condensed account, based on such materials as were obtain-

able, is submitted as calculated to correct some of the

grosser errors prevalent with regard to the subject of our

ancient endowments. The writer wishes to acknowledge
his indebtedness to the writings of Mr. A. F. Leach

(Charitv Commissioner) and to the courteous help of the

ofticials at the Education Board, of course without imply-

ing that thev have any responsibility for the statements

which follow.

Endowed Schools before the Reformation.

The records included in Mr. A. F. Leach's book entitled

" English Schools at the Reformation " (Constable) show
that 200 grammar schools at least, and more probably
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300, flourished before ihe Reformation. Tfie majority of

these were abolisfied or crippled by the Government of

Edward VI., who, by the strange irony of fate, is

commonly credited with founding many of our endowed
schools. Generally, it is correct to say that a King
Edward VI. school means a foundation which was
maimed by Edward VI., i.e. by the actual regent at the

time. These schools were of various types, some existing

as independent institutions, while many were connected
with one of the following :—cathedral churches, monas-
teries, colleges, hospitals, guilds, or chantries. The
endowments varied widely, Eton and Winchester having
well-paid masters and seventy scholarships apiece, while
Launceston paid an old man 135. 4d. a year to teach young
children. In addition to public schools and grammar
schools there were choristers' schools and elementary
schools. What we now call secondary education existed

in fact, though not in name ; with scholarships tenable at

the schools, and exhibitions thence to the universities.

According to the above authority, the boys were mainly
of the middle classes, with younger sons and poor relations

of the upper classes, and occasionally bright boys from
the real poor. The character of the learning certainly

supports this contention, Latin, dialectic and rhetoric,

being taught up to a standard fitting the youth of sixteen

to eighteen years of age for entrance to the university.

Without entering into details (which it were easy to do),

it can be asserted that the English schoolboy of the six-

teenth century was immeasurably superior to his successor
at the present day in respect to knowledge of Latin.

Further, it appears to be true, alike of the past and the

present, that, given good quality of education, the

numbers seeking to avail themselves of its provision will

take care of themselves. In round numbers, we find in

the England of 1546 a population of two and a half

millions, with 300 grammar schools, or one school for

8300 people. This compares well with the one school for

23,000 of the year 1865. One is tempted to wonder,
though of course it is mere idle and somewhat melan-
choly speculation, what would have resulted had some wise
statesman developed these disconnected but useful, and,
for their day, efBcient, institutions into an organised
system of national education. Should we have become as
a nation more scientific and artistic, but less robust and
individual? A" facts are, and as they have to be faced,
the opportunity was lost, destruction and spoliation took
the place of development, and to-day we are left with
endowments, not indeed to be despised, but utterly in-

adequate to provide a tithe of the cost of higher education
of the country.

1864 TO Present D.ay.

Under the chairmanship of Lord Clarendon, a com-
mission of inquiry reported in 1864 on " The Revenues,
Management, Instruction, and Studies of Eton, Charter-
house, Merchant Taylors', St. Paul's, Westminster, Win-
chester, Harrow, Shrewsbury, and Rugby." In 1868, the
date of the Public Schools Act, there were 2956 scholars
in these nine schools, and their net aggregate income,
including exhibitions, was about 65,000?. a year. In

1905 the number of scholars was 4100, and their income,
as to which only partial information is accessible, has in-

creased in far larger proportion than the number of
scholars. The position of Eton and Winchester Colleges
is one of such independence that the Board of Education
has no information as to their present financial position.
They are undoubtedly wealthy, and their national import-
ance makes periodical audit and publication of financial
statements the more desirable. In 1890 the gross income
of St. Paul's School endowm(nt was stated to be 15,426/.
A recent question raised by a member of the House of
Commons has fortunately led to an investigation of the
case of Harrow School. Here it appears that the endow-
ment is worth about 1000/. annually, roughly half of
which goes to the lower school of John Lyon, and the
rest might easily be spent on clerical, legal, and office

expenses connected with the foundation. In short, Harrow
School is supported by the fees of the pupils. If any reader
of this article should have been under the delusion that
our ancient endowments are vast stores of unused or mis-
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used wealth, this fact may prove one step in his dis-

illusionment. It is to be hoped that the Board of Educa-
tion will give us information about the income of the
remaining Hve schools. Not being subject to the Endowed
Schools Acts, they are not included in the Roby Return
of Charitable Foundations presented to the House of
Commons in 1892 (and reprinted in the Report of the
Secondary Schools Commission of 1895). It does not
appear from the reports of either the Clarendon or the
Schools Inquiry Commission that the segregation of these
schools was justified on any clear legal, proprielary, educa-
tional, or national ground. The following extract from
the Clarendon Report is of interest :

—

" Are the classes by whom these benefits are now
enjoyed the same as those for whom they were originally

intended? There is no doubt that the collegiate schools
were primarily though not solely designed for the assist-

ance of meritorious poverty ; the independent grammar-
schools primarily though not solely for the benefit of some
particular town, village, or neighbourhood. . . . Speak-
ing generally, it must be said that the difificulty of assign-

ing a precise meaning to the word poverty, the doubt what
class of persons, if any, at the present day really answers
to the pauperes et indigentcs scolarcs of the Lancastrian
and Tudor periods, and the further doubt whether poverty
is not after all best served by giving the widest encourage-
ment to industry, coupled with the interest which every

school has in collecting the best boys from the largest

surface, have tended, and will continually tend, to render

the qualification of indigence practically inoperative. We
do not think it necessary to recommend any change in

this respect."

One more extract refers to local privileges, often the

right to gratuitous education :

—

" The question we have to consider is, whether the

maintenance of the local privileges in favour of these

persons, and of the few permanent residents who desire a

public-school education for their sons, is recommended
either by respect for the founder's intentions or by any
other sufficient reason. We think that it is not." (We
may note that " these persons " refers to immigrants
attracted to the town or village by cheap education

through the foundation.)

Following the " Clarendon " Commission there w.'S
" The Schools Inquiry Commission " under Lord Taunton's
chairmanship, which reported in 1867 on all the remain-
ing schools, numbering ion first-grade and 247 second-

grade endowed grammar schools, including twenty-two in

Wales. Of these, a few have ceased to exist or have
become elementary, while occasionally the endowment hps

become a burs.-iry or schol.irship. Perhaps one-seventh

have thus been lost to secondary education ; the remaining
six-sevenths still form to-dav the core of the piiblic

secnndarv education of England.
Despite the remarkably able character of the commission

and its arduous labours, we cannot altogether rely on the

accuracy of an important part of the information contained

in its voluminous report and minutes of evidence (twenty-

one volumes), that part, viz., which purports to give the

ancient historv of the foundations. The commissioners
mainlv relied for this history on the earlier reports of the

commissioners for inquiry concerning charities, 1818 to

1837. In a chronological list of schools given in his
" English Schools at the Reformation," Mr. .A. F. Leach
assigns a different date from that given by the commission
in a large majority of cases, differences amounting in

some cases to centuries ! As Mr. Leach is probably our

best authority on this subject, we can feel but little con-

fidence in the findings of the commission with regard to

the original documents, deeds, and charters, particularly

of the older foundations. This consideration does not, of

course, affect the accuracy of their statements as to the

position of the endowments in 1867, but it gives some
support for further amendment of the Public Schools Act

^

of 1860. which was avowedly based on the Taunton Report.

Apart from amendments in detail, this Act governs most of

our grammar schools to-day. ^

The powers of the Charity Commission to establish and-

.nmend schemes, which were transferred to the Board oFJ

Education by an Order in Council in 1901, were power's;'
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under the 1869 Act. For example, head and assistant

masters are dismissible " at pleasure " in nearly all

endowed schools at this day, because the law of 1869 so

enacts. Its importance may be indicated further from the

fact that during 1905 alone there were 649 orders made,
470 relating to secondary and 179 to elementary education,

by the Board in its exercise of these powers. Returning"

to the 1S67 report, we find that there were in England and
Wales 782 distinct foundations, 820 schools, 36,874 scholars,

and annual income 210,000!., exclusive of the nine great
schools. Including these, but excluding elementary
schools, we have 40,000 scholars and an income of 277,000/.

a year. This was for a population of twenty-one millions.

In an appendix is an interesting table showing the

estimated number of boys (eight to fifteen years) of upper
and middle class parents to be :—in towns, more than 15

per thousand; and in rural districts, n per thousand.
Local inquiries - made tlie number of boys in day schools

other than elementary to be 16 per thousand of the popula-
tion, so that private schools were responsible for the

greater number. It is known that the standard repre-

sented by " secondary education " in most of these schools
(public and private) was very low, in many cases decidedly

below that of a good board school in the last decade.
In iSq5 the Commission on Secondary Education, under

the chairmanship of Prof. James Bryce, reported that for

seven selected counties the number of boys was 248 and
of girls 3-6 per thousand of the population in endowed
and proprietary schools. In London the proportion of boys
was slightly higher, that of girls decidedly less. Nor could
it be seriously contended that private schools made up by
their number, size, and efficiency for this most serious
state of affairs. It has to be acknowledged that the
attempt to leave secondary education to be provided by
private enterprise and endowments has had disastrous
effects. The great improvement made in the last decade,
though in part due to a raising of the tone and standard
of teaching in schools, both private and endowed, could
not have advanced so far as has alreadv been the case

;

still less could it make the needful progress we hope for

in the immediate future, without the aid of the national
exchequer and the local rates. It may be thought that
by pooling the endowments and re-distributing them the
expense to the rate-payer and tax-payer might have been
avoided. The writer is not of this opinion. Some re-

distribution would undoubtedly be of advantage, by making
the endowments more generally available, and thus much
benefit might accrue, as a comparatively small addition
to the funds of a struggling school will often make a
relatively enormous increase in its efficiencv ; but un-
fortunately the sums available are far less than is often
supposed. The precise amount is not readily ascertained.
The annual reports of the Charity Commission give no
information on the subject; the "Statistics of Public
Education in England and Wales," published by the Board
of Education, despite its comprehensive title, merely deals
with grant-aided schools ; the balance-sheets of countv
education committees usually omit to give the endowments
of the schools aided ; and the inquirer has to fall back
upon the Roby Return.
The return gives the gross income for the year i8qo of

each individual charitable trust, but does not specifv which
part, if any, is educational. The 1895 Bryce Commission
Report adds notes on the apoortionment of each trust to
educational and other uses, but often the directions are
hopelessly intricate. No digest or summary is attached to
these documents, and the present writer must be held
responsible for the following statements, based on a rough
analysis of the return :—In i8go the number of foundations
the endowments of which could provide entirelv for the
education of 100 boys (at \%l. per annum) was thirty-five;
moreover, the number of boys and girls being educated at
the schools of each foundation exceeded the number which
the endowment alone would suffice to educate efficiently,

the difference being made up by fees at the more expensive
schools, and in other cases partly by fees and partly by
E.xcheguer and local arrants. When it is considered that in

Tqo5 the Board paid grants amounting to 211. 25J;. on
.;i,77t) scholars in i;7,'; secondary schools, that these schools
had in addition 30,000 scholars not earning grants, and
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that the annual increase in grant-earning scholars is

estimated to be 30,000, it is obvious that no large measure
of financial relief to the community is to be found in re-

distribution of endowments. What has happened is rather
the inverse process ; the municipal authorities have rescued
impoverished schools with too meagre endowments.

The near Future.

The control exercised by the Board of Education over

schools aided by grants of public money has greatly in-

creased during the last two years, and is destined to

become more and more penetrating. It is inevitable that

this development of bureaucratic influence should bring

with it the usual concomitant advantages and evils. To
make the most of the advantages, and to minimise the

evils of centralisation should be our goal. We want local

public interest in our schools, and a strong profession of

teachers. One of the worst results of the extreme regard
paid to the " individuality " of our schools has been to

produce a body of schoolmasters suspicious of, if not hostile

to, organisation, even of their own profession. This un-

fortunate sentiment is happily growing weaker, and will

become evanescent as soon as it is realised that the schools

themselves are becoming subject to a common authority,

with its potency for good or ill to all under its sway.
What the country as a whole needs is a proper devolution

of responsibility to local education committees, with

reservation to the central authority of certain functions

the performance of which locally is open to serious objec-

tion. Among the latter may be placed the training of

teachers, and the inspection of schools as regards con-

ditions of health, while the local authorities should supply

statistical information required by the Board. Each
endowed school should have a board of governors, including

members representing the local authority, and while the

management of the school should be entrusted to the

governors by the scheme, it should nevertheless be the

duty of the latter to present to the former a yearly budget.

Any pooling and re-distribution of endowments might be

so limited as to preserve the benefits of each foundation

to the area of the local authority in which it exists. This

would largely limit the vehement opposition usually raised

to any proposal to translate an endowment to a populous

centre from a village where it is wasted, at the same time

fulfilling in a reasonable manner the intention of the pious

founder to provide for the native inhabitants of the place

he endowed. For the smaller endowments (by far the

greater number of those existing) this plan implies the

extension of that municipalisation of endowments for

which a precedent was set at Derby last year. With
reference to the larger endowments, a word of caution is

not out of place.

The leading public schools of England are among our

most important national assets. Dating, as some of them

do, from six, seven, or even eight centuries back, they

have the advantage of unrivalled traditions, of inestimable

value in influencing their character and tone. It would

be a disastrous policy to destroy these for the comparatively

trivial pecuniary gain to be achieved ; but the question of

reforming their constitution raises important questions of

principle, which cannot be more than hinted at in this

article. It appears to the writer that some mild infusion

of democratic influence micrht be of mutual advantasre to

the schools and the neighbouring communities. There
appears to be justice behind the claim for admission of fit

boys from every social rank, and although such admission

would only be of real benefit to the exceptional boy of

poor parentage, the principle is not to be lightly dis-

regarded. By sacrificing their " splendid isolation " and
becoming associated with the national system of education,

the great schools would be more truly doing their duty to

the country, and the benefits reaped from their association

with schools of all grades would not all be on the side of

the humbler institutions. For these and other reasons
one may hope that the Government will proceed with
oart ii. of the Education Bill (1906), which was dropoed
last year, a reprint of which those interested may find in
" Th" .Schoolmaster's Year-book for iqo7 " (Sonnenschoin).
Briefly, it conferred uDon the Board enlarged powers to

make new schemes and to amend old ones, with consider-
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al.le simplification of procedure. Universities and tlioir

(xilleges were excluded from the operation of the Bill, and
tlic segregation of the great schools of the 1868 Act was
to be continued by their reservation from the more sweep-

ing clauses; indeed, Kton and Winchester would only be

affected so far as their governing bodies consented. Safe-

guards relating to the religious character of certain found-

ations were introduced, although Clause 16 states, and
very rightly, that " in making a scheme regard shall be

h.-id primarily to the educational advantages to be derived

from the scheme." -May we not hope that the matter will

be discussed and legislated upon in this spirit?

G. F. Daniell.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—The next combined examination for sixty-

six entrance scholarships and various exhibitions at Pem-
broke, Gonville and Caius, King's, Jesus, Christ's, St.

John's, and Emmanuel Colleges will be held on Tuesday,
December 3, and following days. Mathematics, classics,

and natural sciences will be the subjects of examination
at all the above-mentioned colleges. A candidate for a

scholarship or exhibition at any of the seven colleges must
not be more than nineteen years of age on October i, 1907.

Forms of application must be sent in on or before Tuesday,
November 26.

Mr. A. H. Lees, of King's College, has been appointed

to the studentship in medical entomology for the period

of one year. The studentship was recently established on
the basis of a grant from the " Tropical Diseases Research
Fund," administered by the Colonial OfBce. Mr. Lees
will pursue research under the direction of the Quick
professor of biology.

Of the four fellowships awarded last week at Trinity

College, two were for classics ; one of the remaining two
was awarded to Mr. A. S. Eddington, senior wrangler in

1904, and first class, first division, part ii. of the mathe-
matical tripos, 1905 ; and the other to Mr. V. H. Mottram,
first class, part i. of the natural .sciences tripos, 1903,
and first class (physiology) in the same tripos, part ii.,

1905.

Mr. A. Wood, who took his degree in chemistry and
physics in 1904 as an advanced student, has been elected

to a fellowship at Emmanuel College.

Mr. A. Berry, of King's College, has been appointed
chairman of examiners for the mathematical tripos, part i.

(old regulations), igoS.

.'\t a Congregation to be held to-day, the honorary degree
of Doctor of Science will be conferred on Prof. Emil
Fischer, of Berlin.

Liverpool.—Prof. J. Reynolds Green, F.R.S., lately

professor of botany to the Pharmaceutical Society of Great
Britain, has been elected to the Hartley lectureship in

plant physiology, recently instituted in the botanical
department through the generosity of Mr. W". P. Hartley,
of Aintree.

Dr. J. H. Grindley has been appointed principal of the
Government .School of Engineering at Ghizeh, Cairo.
The school is under the Egyptian Ministry of Education
for the training of engineers for the various departments
of the Egyptian public works.

Mr. W. MacGregor Wallace has been elected lecturer
on applied mechanics in place of Dr. Grindley (resigned).

Manchester.—The honorary degree of Ph.D. has been
conferred upon Prof. Ernest Rutherford by the University
of Giessen.
The following appointments have been made :—Dr.

C. H. W'eizmann, lecturer in chemistry; Mr. J. N. Pring,
demonstrator in electrochemistry; Mr. F. H. Gravely,
assistant lecturer and demonstrator in zoology. Mr. Frank
Howson has resigned the position of demonstrator in
physiology on his appointment to a similar post at the
Armstrong College.

Dr. R. S. Hutton, on leaving Manchester, is resign-
ing his position as lecturer in electrochemistrv and
assistant director of the physical laboratories, but has been
appointed a special lecturer in electrochemistry.
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The Herter lectures before the medical department of

the Johns Hopkins University are to be given this session

by Prof. E. A. Schiifer, F.R.S., professor of physiology in

the University of Edinburgh, at the end of April, igo8.

We have received the current issue of the year-book

of the Michigan College of Mines. It covers 136 pages,

and contains full details of the courses arranged for the

session 1907-8. The courses are admirably planned, and
the situation of the college in the copper- and iron-ore

district of Michigan, where its students live in a mining
atmosphere, has brought to the institution a large measure
of success.

Under the will of the late Dr. Nathaniel Rogers, the

Senate of the University of London offers a prize of lool.,

open for competition to all members of the medical pro-

fession in the United Kingdom, for the best essay or

dissertation setting forth the results of original investi-

gations made by the candidate on any medical patho-

logical subject during the preceding two years. Candidates

will be permitted to present papers published during the

preceding year as the dissertation. The essay or disserta-

tion, by preference typewritten or printed, must be sent

in not later than May i, 1908, addressed to the clerk of

committees at the University.

The prospectus for the session 1907-8 of the Belfast

Municipal Technical Institute should prove of real assist-

ance to intending students seeking guidance in planning

their courses of work. It is quite clear from the volume,
which runs to nearly 250 pages, that the chief object of

the institute is to provide instruction in the principles of

those arts and sciences which bear directly or indirectly

upon the trades and industries of Belfast, and to show
by experiment how these principles may be applied to

secure industrial advancement. The classes are designed

to assist persons engaged during the day in handicrafts

or business, and desire to supplement the knowledge gained

in the workshop or warehouse. The time-table of classes

is published as a separate pamphlet, and with it a sensible

letter of advice to students from the principal of the

institute, Mr. Eras. C. Forth, indicating several directions

in which students can assist the staff to secure success

in the work of the various departments. Arrangements
have been made for full courses of study in the various

branches of science, art, technology, and commercial
subjects.

Among the advanced lectures on scientific subjects

announced in connection with the University of London
to be held during the present session may be mentioned

a course of eight lectures, by Mr. A. D. Hall, on the

function of the mineral constituents of the soil in the

nutrition of plants, to be given at the Chelsea Physic

Garden on dates to be announced later. Mr. J. B.

Leathes commenced a course of eight lectures on
October 15 at the University physiological laboratory

on problems in animal metabolism. At the same place

four lectures on the construction of diets in health. will

be commenced by Dr. E. I. Spriggs on November 8.

Three lectures on tlie principles of classification will be

given at University College by Mr. G. A. Boulenger,

F'.R.S., beginning on October 28, and three lectures by

Mr. J. T. Cunningham on sexual dimorphism, beginning

on November 18. The University reader in meteorology-

will deliver at the University a course of twelve lectures

on meteorological organisation and methods of deal-

ing with meteorological observation, commencing on

October 21.

The Electrician for October 11 contains an interesting

description of the clectrotechnic institute of the Technical

University in Karlsruhe (Baden), by Mr. Stanley P. Smith.

The writer describes the general lay-out and equipment of

the institute buildings, which were specially designed for

the various branches of engineering carried on within

them, but the description mainly deals with the clectro-

technic Institute itself. The cost and equipment of this

building was between 2700/. and 2800!., and from the plans

and description given there is no doubt lh.it It is very

pcrfertlv arranged and fitted up. The general idea of the
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•curriculum followed is also given, and it will be of interest

to both engineers and otliers to note that the course at

Karlsruhe includes political economy and labour problems.
There is also a greater tendency in Germany for the

various branches of engineering to be treated by professors

who are also engaged in practical work. On another
point the institution at Karlsruhe differs from the colleges

in this country, namely, the students themselves. There
appear to be no student organisations, and the sociability

so characteristic of an English college is almost entirely

wanting.

SOCIETIES AND ACADEMIES.
London.

Royal Society, June 27.— " The Annealing of Copper, with

Special Reference to Dilatation." By Prof. T. Turner
and D. M. Levy. Communicated by Prof. J. U. Poynting,
F.R..S.

The authors have employed a special form of cxtenso-

meter, in conjunction with a Le Chatelier pyrometer, in

order to trace the changes in the length of metallic rods

during the process of annealing, and have thus obtained

continuous curves connecting dilatation and temperature.

The rods, which were :|-inch in square section and

35 inches long, were uniformly and regularly heated in a

gas-fired furnace. The chief feature of the apparatus was
the use of water-cooled copper lubes for connecting the

rod with the extensometer, a plug of non-conducting
material being used to prevent any cooling of the end of

the rod by the water. By this method the whole of the

rod was in the furnace and uniformly heated, while the

rest of the system was maintained at a constant tempera-

ture. The water-cooled tube attached to one end of the

rod was firmly clamped, the other being free to move.
On to this tube was screwed a brightly polished brass

disc, against which pressed a finely rounded projection

attached to the short arm of a bell-crank lever, which,

traversing a scale, indicated the expansion of the rod.

The scale was divided into millimetres, each millimetre

representing i/1200-inch expansion, corresponding lo a
magnification of 48: i. The suitability and delicacy of the

apparatus were ascertained by testing bars of wrought iron

and steel ; from the former a regular line was obtained,

while the latter gave a curve showing a marked change
of volume at the critical point (about 690° C), thus agree-

ing with Le Chatclier's results obtained by an entirely

different method. Hard-drawn copper bars gave a perfectly

regular line, similar to that obtained with wrought iron ;

annealed copper also gave a straight line. Experiments
on rods of brass of different composition, on gun-metal,
and on phosphor bronze gave similar results.

It thus appears that the change from the hard, elastic

condition of worked copper and copper alloys to that of

extremely soft metal is not accompanied by any alteration

in length. On the other hand, it is known that allotropic

changes in an element, such as occur in pure iron at

about 880°, or such chemical constitutional changes as

occur in iron-carbon alloys at critical temperatures, are

accompanied by marked alterations in volume, and the

authors therefore conclude that the changes brought about
by mechanical work, or by annealing of worked metals,

produce only internal re-arrangement of the metallic

molecules, but are of a different order from the chemical
and physical changes, such as are correctly regarded as

allotropic.

" Experiments on a New Kathode Dark Space
in Helium and Hydrogen." By F. W. Aston. Com-
municated by Prof. J. H. Poynting, F.R.S.
This paper is a description of a new dark space, close

up to the kathode and inside the Crookes dark space, dis-

covered by the author while investigating the length of

the latter phenomenon in helium, and later found to be

exhibited in a less marked degree in hydrogen. The
length of the new dark space, which under measurable

conditions varies from 02 mm. to i-o mm., is almost

unatTe<ted by the pressure of the gas, but varies roughly

with the inverse square root of the current density.

Careful observations show that the fall of potential across

the ijfii' dark space is constant for the same gas under
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all observed conditions, and is in helium jo volts, in

hydrogen 15 volts. 'Ihe phenomenon may be accounted

for by the supposition that the energy required to ionise a

molecule of helium is a definite quantity, and that an

electron liberated from the surface of the kathode virtually

at rest must fall freely through a definite potential in

order to acquire that energy, so that the new dark space

may be regarded as the distance through which the

electrons fall in order to attain sufficient energy to ionise

the gas by collision with its molecules.

The intense blackness of the new dark space in pure

helium bears out this theory, by which also the following

effect was predicted ;—Since the behaviour of electrons

liberated from molecules of the g.is by collisions should

he the same as that of those derived from the kathode, if

the ionisation just beyond a potential distance from the

kathode of 30 volts is sufl^iciently concentrated there will

be a further maximum of ionisation—and therefore of

light—just beyond a potential distance of Co volts, another

beyond 90 volts, and so on, each getting less definite than

the previous one, so that the light in the Crookes dark

space should be striated in appearance. By suitable adjust-

ment of conditions, several successive striations can be

seen and photographed in helium. Coinbining the poten-

tial differences obtained from the length of the new dark

space with the accepted values of e and m for the electron,

the following values of the energy required to ionise and

the velocity of the ionising electron are obtained :

—

Hydrogen ... 1 7 x lO"" ergs 2-25 x io« cm. per sec.

Helium 3-4x10-" „ 32 x 10' „

Not the slightest indication of the phenomenon has yet

been observed in any other gas.

Received July 5.—" The Dispersion of Double Refrac-

tion in Relation to Crystal Structure." By Dr. T. H.

Havelock. Communicated by Prof. J. Larmor, Sec.R.S.

In this paper the object is to consider to what extent

it is possible to regard double refraction, whether pro-

duced artificially or Occurring in natural crystals, as due

simply to an iEolotropic distribution of similar particles.

The ordinary theory of double refraction amounts to con-

sidering the medium as a collection of crystal molecules in

cubical order, all the varieties of dispersion being postu-

lated of the single particle ; and similarly in artihcial

double refraction, the a;olotropy is assumed to originate

wholly in the individual molecule, and to be effected

through the quasi-elastic force under which the polarisa-

tion electrons are supposed to vibrate. On the other hand,

a theory which confines the effect to a re-arrangement of

the molecules in space will express the result by a modifi-

cation of the effective electric force operative at each

particle. From this point of view the author develops a

theory of the optical properties of a homogeneous assem-

blage of isotropic particles. If the medium behaves like a

uniaxal crystal, it is found that the double refraction,

equal to the difference between the two principal indices,

is proportional to (n„=-i)=/"o. where n. is a mean value

measuring the refractive index of a medium composed of

the same particles in the same density, but arranged in

simple cubical order.
, , , . , , ^

This gives a law of dispersion of the double refraction,

provided the dispersion of the mean index n, is known.

The formula is applied first to the double refraction pro-

duced artificially in simple isotropic media. Experimental

data are available for the dispersion of the double refrac-

tion produced in carbon disulphide by an electric field, and

these results are found to agree well with the formula

given above. <r . •

In the case of natural crystals, where the etlect is

larger, the theory indicates that the quantity

(»,= -!)-"-(«,= - I)-'

should be independent of the wave-length, «, and n, being

the ordinary and extraordinary indices of the crystal. This

relation is 'found to hold very well for quartz over a wide

range, and gives in this case the equation

n,^ — n,^ = o-oi44i(i«,^— i)(n2^— i)'

It follows, further, that the double refraction decreases

in absolute value with the mean index n„, that is, it

deci eases in general with increasing wave-length. This

is the rule of dispersion in most actual crystals, but there



6:,2 NA TURE [October 17, 1907

are various exceptional cases of anomalous dispersion, and

to cover these a modified theory of uniaxal crystals is

given in the following terms. The molecules (or crystal

units) of the medium are not necessarily to be supposed

ellipsoidal in shape, but are optically aeolotropic, so that

the subsidiary equations connecting the polarisation of a

particle with the effective electric force are leolotropic,

with an axis of symmetry ; the particles are supposed to

be arranged in a homogeneous assemblage, such that the

effective cavity may be taken as a spheroid of small

ellipticity with its axis of symmetry coincident in direction

with that of the crystal unit. Hence an explanation is

given of the anomalous dispersion of the double refraction

in regions free from absorption, that is, when a medium
composed of the same crystal units arranged in regular

cubical order would give regular dispersion. The theory
is considered finally in its general application to dis-

persion in biaxal crystals.

The author has attempted to connect the varieties of

dispersion of double refraction with the structure of the

crystal under the following assumptions. The crystal unit

contains vibrating electrons, so that their combined effect

is expressed by three principal equations connecting the

polarisation of the unit with the effective electric field ; if,

then, these units are arranged in regular cubical order, we
have a medium with principal refractive indices along three

fixed directions in space, and in this case it is assumed
that there is regular decrease of the double refraction with
increasing wave-length in regions away from absorption
bands ; but considering in general any other homogeneous
assemblage, the effect is expressed by a change in the

effective electric field acting on the crystal unit ; this

effect is estimated by supposing, as a sufficient approxim-
ation, that the effective cavity is slightly ellipsoidal in-

stead of being spherical. Thus differences of packing of

the crystal molecules .are represented optically by variations

in the ratios of the axes of the effective cavity and in

their directions in space compared with the polarisation
axes of the individual unit. Combining these assumptions,
it is shown that they are sufficient for a descriptive theory
covering the varieties of dispersion of double refraction

found in natural crystals.

P.ARIS.

Academy of Sciences, October 7.—M. Henri Becquerel
in the chair.—The spectrum of the Daniel comet, 1907^ :

Jean Bosler. The spectrum of the nucleus of the comet
was photographed on the nights of .August 8 to 9, 18 to 19,
and 19 to 20, with exposures of forty minutes, one hour,
and one hour and ten minutes. Details are given of the lines

observed, which appear to indicate the presence of hydro-
carbons and cyanogen. There are also some lines of which
the origin is uncertain.—Trigonometric series : Marcel
Riesz.—The execution of a geodesic chain of precision in

the Savoy .Alps : Paul Helbronner. Particulars are given
of the immediate objects of the survey, together with a list

of the thirty-three stations, mostly mountain peaks, pro-
posed to be included in the survey. Of these, twenty-six
were completed bevween June 12 and September 28.

—

Spectroscopes with mirrors ; Maurice Hamy. The substi-
tution of mirrors for objectives is often used in spectro-
scopes. The present note gives a study of the theory of
the best position to give the face of the last prism or
grating to obtain a field of images as flat and as extended
as possible.—The thermoelectricity of nickel ; the influence
of foreign metals : H. Pecheux. Three specimens of
nickel were studied, the chemical analysis of each being
determined. Couples were formed of each of these with
pure copper, and the thermoelectromotive forces studied
for a temperature range of 640° C. The curves of electro-
motive force of the three couples were .not parallel, but
the results are comparable, differing only bv about 025 per
cent, on the average. The simultaneous existence of
copper and cobalt in a specimen of nickel produces the
most marked deviations of E.M.F.—Phenyl migrations in
the aronatic iodohydrins by the elimination of HI from
the same atom of carbon ': M. . Tiffeneau. The thcorv
developed in previous papers regarding the migration of
the phenyl group in compounds of the type

(.Ar)R—C(OH)—CHI—R'
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has been extended and confirmed by a study of the corre-

sponding ether oxides.—The phases of development of the

Epicaridse ; experimental verification of the nature of the

Microniscidse : Maurice Caullery.—The presence of

Tyroglyphinae in the long bones of the wings of birds :

E. L. Trouessart.—The existence of slatoblasts in the

scvphistome : Edgard K^rouard.—The necessity of

cultures in the study of the gonococcus : .A. Guepin, The
absence of the gonococcus, and of any other pathogenic
microbe, can only be admitted as proved after negative

results have been obtained from systematic cultures.—Some
new fossil plants from the travertine of Suzanne : Ren6
Vieruier.

DIARY OF SOCIETIES.
PRIDAY, October 18.

.

Institutiok of Mechanical Engineers, at P.—The Indicated Power
and Mechanical Efficiency of the Gas Engine : Prof. B. Hopkinscn.

THURSDAY, October 24.

Chemical Society, at 8.30.—The Constifution of Phenol- and Quinol"
phthalein Salts : a Contribution to the Quinonoid Theory of Colour •

.\. G G.een and P. E. King.—Poly-ketides : J. N. Collie.— Produclion
of Orcinol Compounds by the Aclion of Heat on the Sodium Salt of
Elhylaceloacetate : J. N. Collie and E. R. Chrystall.—A Simple G.is
Generator for Analyiical Operations: I. M, Sanders.—Some Double
Kerrocyanidcs of Calcium, Potassium and Ammonium : J. Campbell
Brown.—Halogen Determination in Organic Substances: J. Moir.

—

Racemisation by Alkali as applied to the Resolution of r-Mandelic .'^qid

into its Optical y Active Isomerides: A. McKenzie and H. A. Mtiller.—
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WAYSIDE FRUITS.

Wild Fruits of the Country-side. By F. Edward

Hulme. Pp. X+221; illustrated. (London:

Hutchinson and Co., 1907.) Price 5s. net.

THE subject of this book is one that may be most

conveniently studied in the autumn season, when
so many trees are in a fruiting condition. Mr. Hulme
has written 212 pages, which are illustrated with

thirty-six full-page coloured drawings, prepared by

the author, and twenty-five half-tone pictures, which

are reproductions from photographs. There are three

chapters, and the species of plants are grouped into

these chapters as follows :—Chapter i., plants of the

hedgerows; chapter ii., trees of the forest; and

chapter iii., plants of the moorland, the meadow and

the stream.

The notes vary in length according to the estimated

importance and interest of the species, and the text is

largely composed of quotations from the old writers on

the folk-lore of the species, and medicinal uses to which

parts of the plants have been applied. The author at-

tempts to trace in most cases the derivation of the

names, and, in addition, supplies brief descriptions of

the structure of the flowers and fruits. We have

nothing but praise for the coloured plates, which

in all instances appear sufficiently faithful to

nature to enable the novice to identify the fruits,

notwithstanding the drawings lack such botanical

details as can only be shown after dissection

of the fruits, and illustration of the sections.

Those representing the common spindle tree (Eiiouy-

mus europaeus), hawthorn {Crataegus oxyacantha),

sweet briar {Rosa ruhiginosa), and oak {Ouercus

Rohur) are especially commendable.
Having said so much as to the merits of the book,

we cannot be silent in respect to its defects. The text

has evidently been written hurriedly, and the com-
position needed more careful revision than has been

exercised. The following sentence, for instance, is

not more ambiguous than many others that might be

selected from each chapter. On p. 13, in respect to

the privet {Ligustrum vutgare) the author writes :

—

" .^fter these somewhat offensive or altogether de-
lightful flowers succeed the berries, and these, if

unmolested by the blackbirds, thrushes, bullfinches,

and other birds to whom they are acceptable, remain
on the plant throughout the winter."

The punctuation is reproduced faithfully. Or, as on

p. 203 .—

" Large tracts have, however, of late years been
ploughed up, a proceeding little to the benefit of

anyone, and, so far as it goes, destructive of a wild

beauty that might well have been suffered to remain,
and which we, Staffordshire-born, can only regret the

loss "

!

On p. 14, in a sentence which refers to the privet,

the word generic has been made to read genuine.

On p. 52 the yew {Taxus baccata) is referred to as
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"a genuine ancient Briton," but on p. 57 it is also

described as "a welcome and sturdy guest," which

is surely suggestive of an exotic species rather than

" an ancient Briton."

The use that is made of capital letters is altogether

inconsistent. In the headings all the specific names

commence with capitals, a practice which is indefens-

ible when applied to botanical nomenclature, yet on

p. 181 Viscum cruciatum, when printed in the text,

has no capitals, not even one for the generic name.

We can see no reason for the author adopting the

out-of-date name Sarothamnus for the common broom,

the correct name for which is Cytisus. The plant

should be invariably described as Cytisus scoparius.

The list of illustrations at the commencement of the

book has probably escaped the author's revision after

the type was set. This would explain the generic

word Riibus being misspelt Robus in three instances,

and scoparius misspelt scaparius.

The subject of this w^ork is an extremely in-

teresting one, and notwithstanding the imper-

fections we have mentioned, the book may be

recommended to those who are about to spend a

holiday in a country district, or to students in schools,

but especially to those who desire to acquire some

knowledge of the folk-lore connected with some of the

commonest fruiting plants in our native flora.

COSMOLOGICAL SPECULATION.

Two New Worlds, (i) The Infra-World; (2) The

Supra-Worid. By E. E. Fournier d'Albe. Pp. ix +

157. (London: Longmans and Co., 1907.) Price

3s. 6d. net.

THE first part of this book is an elaboration of an

analogy already familiar to the scientific public.

The Infra-world is a universe in which an earthly

atom is a solar system : the positive atom is its sun,

the electrons are its planets. The author points out

that the scale of distances in our own and the infra-

world is approximately in the ratio io--:i, this being

the ratio of the average diameters of our solar sj'stem

and an atom. Further, the infra-year, measured by the

period of revolution of an electron about its positive

atom, is, for a particular case, reduced by the same

factor. In this coincidence Mr. Fournier finds justi-

fication for regarding the world of atoms as a verit-

able universe on a smaller scale.

The detailed account of the Infra-world which is

presented in the first six chapters, though interesting

in itself, is perhaps to be regarded mainly as prepar-

ing the way for the conception of a Supra-world, in

which our solar system functions as an atom. It is

not possible here to discuss die reasoning by which

the author seeks to establish the existence of ultra-

galactic universes; the arguments he employs are

simple and reasonable, and will appeal strongly to

the reader who is willing to be guided by probability

in a region where logical certainty- is at present un-

attainable. It is sufficient here to remark that the

author's presentation of the Supra-world is based on

the assumptions :

—

D D
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" (i) That the material universe is infinite in three-

dimensional space, and eternal both in the past and

the future.
"

(2) That the law of gravitation holds good

throughout infinite space and time.
"

(3) That the luminiferous ether has the same pro-

perties throughout space."

The Infra-world, our own universe, and the Supra-

world are represented as three links in a chain of

indefinite extent.

VVe learn from the preface that this book contains

" an attempt to penetrate the mystery of space and

time with the help of the most modern resources of

scientific research." Mr. Fournier's success in achiev-

ing this object must depend upon what is required

of one who penetrates a mystery. Certainly, the

relativity of space and time could scarcely be more
clearly and forcibly brought home than is done in these

pages.

The limits of this notice do not permit a discussion

of the author's speculations regarding the interrelation

of " personality " in universes of different orders.

The chief value of this work undoubtedly consists in

the point of view which is here presented—a point of

view which is valid for anyone who accepts the

author's proof of the existence of universes of the

next lower and higher orders to our own, whether he
prefer to interpret conscious or subconscious activity

in terms of motion, or matter in terms of conscious-
ness.

Though necessarily incapable of verification, these

speculations, which are well and clearly expressed, will

hardly fail to evoke something more than a passing
interest. F. L. Usher.

CHEMICAL METHODS IN MEDICINE.
The Chemical Investigation of Gastric and Intestinal
Diseases by the Aid of Test Meals. By Dr.
Vaughan Harley and Dr. Francis W. Goodbody.
Pp. viii + 261. (I.ondon : Edward Arnold, 1906.)
Price 8x. 6d. net.

'

I
""HE continual increase in our knowledge of the

-•- physical mechanisms of the body necessitates a
corresponding increase in the complexity of the
methods which the physician has to employ in his

endeavour to locate the seat of disease and to deter-

mine its character. Every year the medical man has
therefore to start his career with expert knowledge
of instruments and methods that were not dreamed of
by his predecessors, and every year the extent of his

armamentarium is added to by the growth of our
knowledge of diseases. Many of these methods
which the present-day practitioner has to acquire are
physical, such as the use of the thermometer, of the
stethoscope, the ophthalmoscope, and the various other
instruments which have been devised for throwing
light into the cavities of the body.

Until recently his chemical methods were prac-
tically limited to the testing of the urine for sugar
and for coagulable protein. Disorders of digestion
were, and in many cases still are, treated purely
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empirically. Yet it cannot be a matter of indifference

whether any given derangement of digestion has its

primary seat in the stomach, the bowel, or the

nervous system, whether it is accompanied with in-

crease or diminution of the acid secretion of the

stomach, or whether it is attended by an absolute

failure on the part of the alimentary canal to assimi-

late in proper proportion to the food which is pre-

sented to it. It is of no use to label a series of

drugs as good for indigestion, to administer them one

after another, in default of knowledge on such im-

portant points as these. It is to aid the practitioner

in his investigation of gastric and intestinal diseases

by the latest methods that this book has been

written.

Prof. Harley and Dr. Goodbody confine themselves

entirely to the chemical methods, and even here are

eclectic in treatment, mentioning only the methods
which they have found during twelve years' trial of

practical value.

It is to be hoped that the publication of this book
may help to render more general the application of

science to practice in the treatment of this important

class of disease, since the book contains records of

a number of analyses made by the authors on dif-

ferent patients, which furnish a useful guide to the

results which may be expected in practice.

It is impossible to avoid the impression that the in-

creased technical knowledge required for the diagnosis

and treatment of disease must tend more and more
to specialism along certain lines, and must handicap

the private patient as compared with his poorer

brother who is treated in a hospital. Without the

resources of skilled assistance and a well-equipped

laborator)', it is impossible for a busy practitioner to

make all the investigations which are necessary to

determine the diagnosis and to control the treatment

of a number of cases of diseases. It is possible that

irr future years every consulting physician will regard

a hospital for observation, and a private laboratory

with skilled assistants, as necessary adjuncts to his

consulting-room. At the present time, if the disease

be one of doubt or difficulty, the pauper in the hos-

pital has a better chance of enjoying the benefit

of the latest discoveries than has the private

patient.

We have no doubt that practitioners, whose time

is not already entirely .absorbed by the round of

visits, will find this book of considerable value. It

will not have failed of its object if it teaches such

men to carry out a proper investigation of the gastric

contents in cases of disordered digestion instead of

simpl)' guessing at the causation of the disorder. In

one or two places the authors are hardly explicit

enough for the purposes of those men who are work-

ing out the methods by themselves. Thus, on p. 31,

no idea is given of what the colour-changes on titra-

tion of the gastric juice consist when dimethyl-amido-

azo-benzol is used as an indicator, nor is the rationale

of Topfer's method for determining the acidity of

gastric juice made sufficiently clear. These and a

few other slight drawbacks can easily be amended in

a subsequent edition.
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WILT) LIFE AND ADVENTURE.
Mild Life in Australia. By W. H. D. le Souef.

Pp. XV + 439; illustrated. (Christchurch : Whit-

combe and Tombs, Ltd.) Price 7^. 6d. net.

The Life-Story of a Squirrel. By T. C. Bridges.

Pp. vii+230; illustrated. (London: A. and C.

Black, 1907.) Price 6s.

Adventures in the Great Forests. By H. W. G.

Hyrst. Pp. 330 ; illustrated. (London : Seeley

and Co., Ltd., 1908.) Price 5s.

Heroes of Pioneering. By E. Sanderson. Pp. 352 ;

illustrated. (London : Seeley and Co., Ltd., 1908.)

Price 5s.

IN re-publishing, with considerable additions, the

series of natural history articles which originally

appeared in the ]'ictorian Naturalist and the Eniti,

the author of " Wild Life in Australia " has assuredly

been well advised ; for within this unassuming little

volume is to be found a valuable store of information

concerning the animals and plants of various districts

in Australia. The province of Victoria, the Riverina

district of New South Wales, the islands of Bass

Strait, Queensland, and Western Australia are in turn

discussed ; and in each case the treatment of the sub-

ject is full of interest, although the amount of space

devoted to each district is by no means large. The
most important observations in the book are those

relating to the life-historv of the duckbill or platypus.

Many of our readers will recall that in 190 1 Mr. G.

Metcalfe, at a meeting of the Zoological Society,

denied that the platypus lays eggs. Mr. le Souef, on

the other hand, definitely states that at the end of

October the creature lays one or two eggs, which are

of elongated form and furnished with a leathery shell.

The egg is believed to be soon hatched, and the newly-

hatched young is naked, and about one inch in length.

A nest and broken eggshell were, according to

the author, forwarded to Dr. P. L. Sclater. The
point in dispute may now be regarded as settled. Mr.

le Souef adds that the platypus is a good climber, and
that when on land it folds inwards the portion of the

web projecting beyond the toes, so that the latter may
be enabled to obtain a grip of the surface.

So far as the naturalist is concerned, " The Life-

Story of a Squirrel " is effectually condemned bv the

illustrations, which (although of passable excellence

from the conventional standard) represent the squirrel

as being wholly red above, with long ear-tufts, at all

seasons. In the winter scene facing p. 142 the char-

acteristic grey flanks are not shown ; while in the

plate facing p. 32, which is stated in the text to repre-

sent a larch, and must therefore, as the tree is in

leaf, indicate summer, the squirrel is likewise shown
with ear-tufts and the chestnut tail of winter. The
text is not of a nature that commends itself to our
taste, or, it may be added, to that of certain young
people to whom we have shown the volume. For our
own part, we like either a sound book on natural his-

tory or a good novel ; the attempt to combine the two
does not appeal to us.

Of the two remaining volumes mentioned above, a
brief notice must suffice, seeing that both are based
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on more or less well-known stories of travel and adven-

ture or on striking historical events, and appear to be

mainly intended for boys. In both instances the

authors are to be congratulated on their selections

and on the interesting style in which these are placed

before the public. In his preface Mr. Hyrst records

a protest against the destruction of forests which is

proceeding only too rapidly in many parts of the world,

quoting a statement to the effect that seven acres of

primeval forest are felled to meet the requirements of

the paper-maker for a single day's issue of a New
York journal. Adventures in the great forests of the

world, rangine from Major Stedman's expedition in

Surinam in 1772 to the journeys of Speke and Grant,

Winwood Reade, and other comparatively modern
African explorers, are recorded in a style which should

attract all juvenile readers. Mr. Sanderson carries his

readers further backwards in time, commencing with

Sir Walter Raleigh in Virginia, and continuing his

narrative down to the establishment of British

supremacy in Rhodesia and Nigeria.

OUR BOOK SHELF.

The Collected Mathematical Works of George William
Hill. Vol. .iv. Pp. vi-l-460. (Washington : The
Carnegie Institution, 1907.)

The fourth volume of Hill's mathematical works brings
the re-publication of these papers up to date, and a

little beyond it; for it includes four memoirs that have
not appeared elsewhere, and are of very considerable

interest. It is, indeed, difficult to overstate the interest

of the whole volume—at least, to those occupied in the

subjects treated of. Newcomb, in his " Reminis-
cences," permitted himself a good-natured grumble at

Hill's "lack of the teaching faculty." It seems to

us that for true instruction as to what the problems
of celestial dynamics actually require, and what are
the most hopeful ways of approaching them, nothing
has appeared since Laplace's " Mecanique Celeste "

that so well deserved study as these four volumes.
One cannot do them justice in a brief notice. Gener-
ally we should say their unique force is a force of
character, a serious purpose to adhere only to real

problems, to which great analytical facility, with
clearness and fastidious elegance, and immeasurable
patience are subservient.

Passing over the minor papers, and one of much
interest not hitherto published—No. 84, " On Dvnamic
Geodesy "—the chief part of the volume is engaged
in the attempt to find integrals of the planetary
equations of motion which shall be valid for an in-

definite lapse of time, and so supply some conclusive
information as to the permanent future stability, and
equally as to the past history of our system. This
may be said to be the problem of vital interest at the
present time in this branch of astronomy. Construc-
tion of tables of the actual motions of the planets is

so far perfected that their remaining interest is almost
wholly technical. On the other side, if we mav take
the opinions expressed by Hill in No. 60, " Remarks
on the Progress of Celestial Mechanics since the
Middle of the Century," the efforts of even very bril-

liant analysts have not succeeded in throwing much
light upon the problem of representing the motions by
more general integrals.

Without claiming too much for what Hill himself
here contributes, his memoirs are instructive as giv-
ing almost a history of the efforts, extending over
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many years, of his patient and trenchant mind to

effect some real advance. The ideas to which he
most recurs are those of Delaunay and Gyld^n, to both
of which it is evident that he attaches high value.

The paper No. 79, " Integrals of Planetary Motion
Suitable for an Indefinite Length of Time," supplies

a solution of the problem in outline, but in complete
and not in unfinished outline, so far as it is illustrated

by the system of Jupiter and .Saturn.

The volumes are published by the Carnegie Institu-
tion of Washington. Vol. iv. contains an index, but
it is of the perfunctory character that makes it little

more than a list of names; Delaunay 's name is fol-

lowed by a list of no fewer than eighty-three reference
numbers, without other clue; it would be shorter and
equally useful to write Delaun.xy—passim.

R. A. S.

Stray Leaves and Some Fruit on Cancer, based upon
Physiologic Chemical Principles. By Henry D.
McCulloch. Pp. 49 + 3. (London :' John Bale,
Sons and Danielsson, Ltd., 1907.)

The title of Dr. McCulloch 's book is original, and there
is no doubt as to the "stray leaves," but in our
opinion there is very little " fruit," and we find very
little of either " physiologic " or " chemical " prin-
ciples in the foundation of the heterogeneous collec-
tion of quotations which form the bulk of the book—
if, indeed, it can be said to have any foundation
whatever.

In the present state of the cancer question, such
undigested material can only be another obstacle to
the real study of this most difficult of problems. .A

particular form of protozoal infection is assumed with-
out any proof, or mention of work on this theory, as
the cause of cancer; and the author thinks that " by
proper culture, and introduction to the leucocyte, a
vaccine or perfect remedial agent, vicariously prepared
in a living animal, will be possible."

Dr. McCulloch makes an attempt to explain the
rSle

_
of the leucocyte in the natural production of

specific vaccines in cancer. Certain leucocytes being
phagocytes eat up the opsonised microorganisms
under certain conditions, and return to the lymphatic
glands and there degenerate; their remains are pro-
pelled to the "gland reservoir," where a chemical
dissociation and rearrangement of their constituents
is brought about, and are finally converted into the
immunising agent. This occurs in the early stages
of cancer, which are not recognisable. When these
conditions fail, the leucocytes perform segregation, and
hence the metastasis in the cancer growth.
The dissociation and rearrangement which occur,

according to the author, are said to be brought about
by enzymes. No doubt these play a part in the
process, and it might have been thought that the
author would have made an attempt to try to isolate
them, or, at any rate, determine what enzymes were
present. The assumption of an enzyme is not suffi-

cient proof for its presence, since enzymes are spe<-ific

in their actions, by which means they are identified.
A " nascent enzyme " has not yet been described.
The author has also introduced " hormone " in the
hope that the word may help to explain the unknown.
The presence of so many quotations might have

included the following, by a distinguished phvsiologicnl
chemist :

—
" The less a physiologist knows about

cheniislry, the greater is his inclination to work at
the most diflicult chemical subjects—the proteins and
fermtnts. If even this subject be not sufficiently
obscure to him, he can study the phenomena of co-
agulation. He feels most at' home in the still more
obscure subiect of the pathology of coagulation and of
the ferments; it is good to fish in the dark! These
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authors have built up a literature which no one can
become master of, and which is only a drag and a
brake to science."

In this book of quotations, Dr. McCulloch finishes

up with one in .San.skrit, of which he gives a volu-
minous interpretation, which appears to have even
less to do with cancer than many of the many others
of which the book is made up. R. H. A. P.

Helianthemum Canum (L) Baumg. und seine niich-

sten Verwandten. By Dr. E. Janchen. Pp. 68.

(Jena : Gustav Fischer, 1907.) Price 2.50 marks.

Helianthemum canu}n is a highly variable species, and
therefore one for which it is difficult to define the

limits. In the volume of Engler's " Pflanzenreich,"
dealing with the Cistaceas, Dr. W. Gros.ser differen-

tiates two varieties that are each again subdivided
into several forms. The herbarium worker may follow

such a splitting of interrelated forms, but it is ex-
tremely unlikely that he could separate them in the
field where intermediate forms would probably be
found. Dr. Janchen puts forward an alternative

limitation of Heliauthcmnm canum, and one or two
nearly related species. Broadly, he merges in canum
part of the species recognised by Grosser as mari-
folium, and maintains italicum and rupifragum as
independent species. There appears to be considerable
support for Janchen 's arrangement, and the adoption
by Grosser of two varieties under different species as
H. canum v. marijolium and H. marifolium v. canum
is decidedly confusing, but the determinations of Dr.
Janchen are also based solely on herbarium material,
although a crucial test could be obtained either by a
study of the plants as they grow or by cultivating them
from seed. Undoubtedly, such methods are arduous
but not impossible, as all the plants under discussion
are European. It is only right to add that Dr.
Janchen himself recognises the necessity for deter-

mining the systematic limits in such variable species

by the methods indicated.

Limnologia: Studio Scientifico dei Laghi. By Dr.
G. P. Magrini. Pp. xy + 242; illustrated. (>iilan ;

U._ Hoepli, 1907.1 Price 3 lire.

This valuable little work forms Nos. 372-373 of

Hoepli 's well-known scientific series of manuals. .\s

the title implies, it deals entirely with the phenomena
of lakes, and is intended to be preliminary to a some-
what similar work on the much larger subject of

oceanography. Limnology owes its name to Prof.

V. .\. Forel, whose standard monograph on the Lake
of Geneva is recognised as a model in this branch of

inquiry. The present volume deals more particularly

with the geographical and physical sides of the ques-

tion, touching but very lightly on the more difficult

subject of biology; it summarises the methods of ob-

servation which experience has shown to be the best,

including descriptions of the instruments used, the
improvements recently introduced in them, and the
principal results hitherto obtained. The occurrences
of seiclies are attributed partly to the sudden cessa-

tion of wind which had been previously blowing over
the lake, and partly to small differences of pressure
at various points of the lake (acting on the water as
on the mercury of a barometer); it is, however, pointed
out that although it may be possible to indicate some
of the causes that produce seiches, it is very rare that

the particular cause of any individual seiche can be
precisely determined. An appendix contains a list

of the positions and areas of the principal Italian

lakes. The author admits his especial indebtedness to

Profs. Forel and Delebecque, to whose works, and to

those of Prof. Chrvstal and others, frequent references

are made in the compilation of this useful manual.
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LETTERS TO THE EDITOR.
[The Editor does not bold himself responsible jor opinions

expressed by his correspondents. Neither can he undertake

to return, or to correspond with the writers of, rejected

manuscripts intended for this or any other part of Nature.

No notice is taken of anonymous communications.]

Upper Air Research in Egypt.

The Hehvan Observatory (under Uie .Survey Department

of Eg-vptJ has recently acquired apparatus to enable it to

join in the study of the upper regions of the atmosphere.

As a commencement, some fifteen ascents of small " pilot
"

balloons were made during the month of August. On
three occasions the balloons were watched to a height of

5000 metres, but rather a large percentage of the balloons

used burst at much lower altitudes. A better type of

balloon has been ordered, and it is hoped that observations

mav be regularly made with them up to 5000 metres or

6000 metres. The balloons are of 2 feet nominal diameter,

and are filled with dry hydrogen made from zinc and
sulphuric acid. They are observed as they ascend by two
observers at the ends of a base line i kilometre in length.

The theodolites are of the very convenient type made by

S. and A. Bosch, of Strassburg, specially for this

work. The result of a month's work shows that at this

season the surface wind (N. to N.W. as a rule) is from

1000 metres to 2000 metres thick. Above this there is a
layer of varying thickness of winds from \V. to W.S.W.,
whilst above 4000 metres other winds are reached, but

the number of observations is at present too few to

generalise about this region. An interesting ascent is

shown in the figure, which represents the horizontal pro-

jection of the flight of a balloon on August 27, with con-

tours showing the position of the balloon at intervals of

500 metres. In this case, above the stratum of S.W. wind
there was a layer of N.U'. winds, whilst above this a

S.W. current was again entered.
Besides this study of the winds, kite ascents will very

shortly be commenced. The apparatus acquired for these

consists of a winch of the pattern designed by Mr. W. H.
Dines, F.R.S., driven by a Crossley petrol engine of

4 horse-power. The observatory is indebted to Mr. Dines
and also to Mr. J. E. Petavel,' F.R.S., who watched the

manufacture of the winch and introduced many minor
alterations which use of a similar machine at GIossop had
suggested. The machines are housed in an iron building

on the flat desert plateau behind the observatory.
During the September international days {September 4,

5, and 6) five ascents of pilot balloons were made. The
height to which they were followed varied between 2500
metres and 3300 metres.
Hehvan. B. F. E. Keeling.

Newton's Rings in Polarised Light.

An erroneous statement regarding the above-mentioned

subject is made in Preston's " Theory of Light " (p. 363,

1901 edition) and also in Edser's " Light "
(p. 519, 1902

edition). As the error is a rather serious one, it seems

worth while to point it out.

When the rings are seen between two lenses of the

same substance, by light polarised perpendicularly to the

plane of Incidence, reflected at an angle greater than the

polarising angle of the substance, it is stated that the

centre of the rings is bright. That this is wrong can be

seen. For :

—

(i) Stokes has shown from the principle of reversibility

that, whatever be the nature of light, the centre of the

rings seen between lenses of identical refractive indices is

black at all incidences of the light.

(2) Since the centre of the rings is black at all incidences

for common light and for light polarised in the plane of

Incidence, it follows by resolution that It is also black

when the light is polarised in a perpendicular plane.

(3) When the angle of Incidence is less than the polar-

ising angle, the coefficients of reflection in glass and in

air at the bounding surfaces of the two media are opposite

in sign. It is argued that, on increasing the incidence,

the coefficient of reflection in air changes sign as the

polarising angle is passed, and therefore at such incidences

the two coefficients agree in sign, and destructive Inter-

ference no longer takes place. Really, however, it appears

from Fresnel's formula (coefiicient= — tan (i-r)/tan (i-(-r)

that both the coefficients change sign as the incidence

passes through the polarising angle, and therefore con-

tinue to differ in sign, as can be directly shown from the

principle of reversibility. Destructive interference does,

therefore, take place.

(4) I have shown by experiment that the statement is

not true.

(5) .\lrv has shown (Lloyd's "Wave Theory," p. 178,

and Jam'in's " Optlque Physique," p. 503) that when
the two lenses differ in refractive index, the centre of the

rings seen in light polarised perpendicularly to the plane

of incidence is white only when the Incidence lies between

the angles of polarisation of the two media. Outside these

limits the centre Is dark.
C. V. Raman.

Science Association Laboratory, Calcutta,

September 12.

Mr. Raman's criticism of the statement made on p. 519

of mv " Light for Students " is quite justified. Some time

a<»o I noticed the error myself, and devised the follo^ying

experiment, to which the same objections cannot be raised,

while at the same time it is more easily performed than

that in which two lenses of different refractive indices are

used.

An ordinary black tea-tray Is filled with tap water, and

the surface is then touched by the end of a glass rod

which has been diopcd in oil (I find that the heavy naraflfip

oil used for engine lubrication answers well). The oil

spreads over a falrlv large area, Newton's rings being

exhibited round the edge of this. On viewing the colours

through a Nlcol at an angle slightly greater than 45
_

no

change Is produced when the light transmitted Is polarised

In the plane of Incidence, but on turnlne the Nlcol through

a right angle the colours change to their complementaries.

In this rase the light is reflected from the lower surface

of the film at an angle slightly greater than the angle of

polarisation for that surface, while it Is reflected from the

unper surface of the film at an angle less than the polar-

ising angle. I presume that if Lloyd's sintrle mirror

fringes were observed through a Nlcol. a similar change

would occur on rotating the Nicol : I should he obliged

If anyone who has tried this experiment would let me
know whether this actually occurs. Edwin Edser.

Thermodynamics of Diffu"^ion

In his review of " Thermodynamics " (N.ature, July 25)

and again In the Philosophical Magazine for July, Mr.

Burbury directs attention to a result stated by me regard-

ing the gain of entropy resulting from slow diffusion of

gases at constant pressure and temperature.

Mav I direct attention to the context In connection with
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which this result is stated in " Thermodynamics " (§§ 124,

126, 156)?
It cannot be deduced from the laws of thermodynamics

or the definitions of a perfect gas {§ 124). These leave

the change of entropy in the form of an undetermined
constant.

It must necessarily be based entirely on experimental
evidence (§§ 126, 156). It is in all probability approxim-
ately true for actual gases, but of this the experimental
physicist is the only competent judge. .As applied to
" perfect gases " it should be regarded, in common with
Boyle's law, as one of the " definitions of a perfect gas,"
a definition selected partly on account of its simplicity

and partly on account of its approximate agreement with
the properties of actual gases (§ 156).

.An irreversible transformation does not, ipso facto,

imply a gain of entropy. Unless a compensating trans-

formation exists (§§ 50, 51), and unless the final result

involves nothing more than a loss of available energy, we
have no justification for applying the methods of thermo-
dynamic analysis. If diffused gases could never be
separated, we should have an instance in point ; but do
such exceptions exist?

Mr. Burbury asks why should different gases behave
differently from different portions of the same gas? This
question must be decided by the experimental physicist,

subject to some further condition, e.g. that the gases are
in the presence of a liquid which dissolves one of them
or of a membrane which is permeable to one of them only.
In other words, the matter resolves itself into the question.
Why should the conditions of equilibrium of a gas in

such circumstances depend on its partial pressure instead
of on the total pressure of the mixture?

If the experimental physicist had told me that the total

pressure, and not the partial pressure, was the determin-
ing factor, I should have asserted that no entropy was
gained by diffusion, and should have written zero as the
value of my constant C.

But then we should have no vapour of water in our
atmosphere unless the temperature rose above the boiling
point of water. These, generally speaking, are the views
which the book was intended to convey ; but may I direct
attention to the large number of open questions in thermo-
dynamics that have hitherto only received scanty attention
in the hands of mathematical physicists?

G. H. Bryan.

In the passage in my review to which Prof. Bryan
takes exception I had in my mind his definition of avail-
able energy at p. 35 and p. 43 :

—" The available energy
of a system under given conditions is the quantity of
energy which tinder these conditions can be converted into
work"; and in the same passage the conditions are also
spoken of as " external " conditions. Let the system
consist of two gases occupying equal halves of a cylinder,
both at the same temperature and at pressure p, separated
by a piston impervious to either, and the whole surrounded
by air at the same pressure p. It seems to me to be
impossible under those conditions to convert any of the
energy of the system into work ; but if it can be' done, it

must be possible to explain how. The context of p. 125
does not seem to me to explain it.

S. H. BURBURV.

The Nomenclatur"" of Radio-activity.
The name " ionium " which Dr. Boltwood proposes

for the new radio-active element, of which he announces
the discovery in N.vture of October 10, is open to serious
objections. I do not mean merely linguistic objections

—

it is too late to consider them ; beside such a hvbrid as
" ionisation " the philological barbarity suggested by Dr.
Bollwood is insignificant; but it is a first principle of
scientific nomenclature that a name should connote some
of the distinctive properties of the thing named. A
thoroughly satisfactory system for naming radio-active
elements has not been put forward, but that adopted by
Prof. Rutherford in designating the members of the scries
descended from radium is at least better than none.

According to this system, the products arising
successively from the disintegration of a radio-active
element are denoted by the name of that element followed
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by the letters X, A, B, C, &c. The principle of this plan
has been adopted by universal consent in the nomenclature
of the products of radium, thorium, and actinium, but for

historical reasons slight divergences from the simplest
form of the system have been permitted. Only one dis-

integration product of uranium (other than the radium
series) has been known hitherto ; its name, uranium X,
is in accordance with Prof. Rutherford's nomenclature.
Dr. Boltwood now announces the discovery of a descendant
of uranium subsequent to uranium X ; it appears to me
desirable that this product should be known as uranium A,
and should not be given any purely fanciful and meaning-
less name such as its discoverer suggests.

Norman R. Campbell.
Trinity College, Cambridge, October 12.

On Correlation and the Methods of Modern Statistics.

In my last letter (October 3, p. 566) I ventured to

express the modest hope that " an astronomer may be

permitted to dissent from these applications of modern
statistical methods." Prof. Pearson refuses the desired

permission with such warmth of language and wealth of

argument that I find it difficult to make a suitable renewal

of the request. Perhaps I may be allowed to confine my
reply to the point of most general interest.

With regard to the supposed relation between magnitude
and colour. Prof. Pearson wishes " to say a strong word "

about my criticism of a conclusion respecting the bulk of

the lucid stars, which I said was based on a record in

which the white stars had no frequency. I have re-read

Miss Gibson's paper, and am unable to see that my
criticism in any way misrepresents the facts.

In section (3) of her paper Miss Gibson discusses the

relation between magnitude and colour, basing her results

upon the Cape list of 159 stars, from which all stars less

coloured than deep yellow are excluded.

In section (4) .she fits various types of frequency curve

to statistics of counts of the lucid stars. In this part of

the paper there is no mention whatever of colour or

spectral type.

At the end of section (4) we have the conclusion, to

which I ventured to take exception :
—" Thus we have the

suggestion, even if it be only of the vaguest kind, that

the bulk of the lucid stars may belong to a separate

universe within which magnitude is not mainly deter-

mined by parallax or distance, but is more closely associ-

ated with colour, and thus probably with chemical or

physical condition." The phrase " hut is more closely

associated with colour " is undoubtedly there. If it does

not arise from section (3), its origin is " wrop up in

mystery"; if it does arise from section (3) my criticism

was not so unjustifiable as Prof. Pearson would with
strong words call upon the reader to believe.

Arthur R. Hinks.
Cambridge Observatory, October 18.

New Zealand Birds.

During the past twenty-five or thirty years many re-

ports have been published in regard to the extinction of

New Zealand birds, and an impression has gone abroad
that our avifauna, with its striking peculiarities and its

wealth of interest to ornithologists, will soon be lost.

Some time ago, when I was inquiring into the results of

the acclimatisation of English birds, I had thousands of

circulars distributed in all parts of the colony, and on
those circulars I placed questions dealing with the position

of the native birds, ^^'hen the circulars were returned to

me I found that every native bird was accounted for, in

some cases in many different districts.

I feel, therefore, that I am able to sound a brighter

note than has been sounded by most writers on New
Zealand ornithology. From personal observations, I can
say that several species the extinction of which was
announced twenty years ago arc fairly plentiful, and are
increasing. I may mention specially the stitch-bird

(Pogonornis cincta), the bell-bird (.inihornis melanura).
the North Island robin (Jl/i>o australis), and the tui

{Prosthemadera novae zealandiae).

I do not know of a single New Zealand bird which we
can sav with any degree of certainty has become extinct

since European occupation of the country, except perhaps
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the quail {Coturnix novae zealaiidiae), and it is reason-

able to suppose that it may still be represented on some
flats that settlement has not reached. My inquiries

extended only to the mainland ; I did not deal with the

islands included in the colony's boundaries.

J.\s. Drummond.
Christchurch, New Zealand, September 8.

Showers from near 3 and 7 Piscium.

Ox October 12, at qh. 50m., I saw a second-magnitude
meteor at 346° + 3°, and it appeared to be nearly stationary

at that point, but I recorded the object imperfectly, as I

was looking toward the western sky at the time.

On October 2, 1902, I noticed a small meteor almost
stationary at 345° -I- 3°, and several others directed from
the same point. This shower in Pisces is rather a
prominent one in the months of August and September,
and it has frequently been observed. The following are

some of the determinations of the radiant :

—

July 25 to Aug. 12, 1879 .

Aug. 10, 1897
Aug. 13-16, 1893
Aug., 1893
Aug. 16-20, 18S5
Aug. 15-21, 1901
Aug. 19, 1900
Aug. 21, igor

Aug. 21-23, '879
Aug. 24-Sept. 7, 1SS6... .

Sept. 1-4, 1885
Sept. 3-14
Sept. 8, 1899
Seft. 14, 1901
Sept. 14, 1875
Sept. 15-20, 1876-1879
Sept.

Sept. 1858-63
Sept. 17, 1S85
Sept. 17, 1898
Sept. 20-Oct. 4, 1886 ... .

Sept. -Oct. I, 1891 ... .

Sept. 27, 1906
Sept. 29-Oct. 2, 1877-1902.

343 + 3 Weiss 6 meteors

345-!- 3 Libert 6 „
347-1-0 W.F.D. 6 ,,

347 + Corder 6 ,,

345-1-0 W.F.D. 7

345 -hO W.F.D. 7

346+1 W.F.D. fireball radiant

341 +5 W.F.D. meteor radiant

350 + W.F.D. 10 meteors

346+1 W.F.D. 5 „
346+0 W.F.D. 9 ,,

346 + 3 Schmidt

347 + 3 W.F.D. fireliall radiant

345^1 W.F.D. „

348 + Tupman ,, ,,

346 + W.F.D. 10 meteors

344 - 3 Schmidt

346 - 3 Heis-Neumayer

345 + W.F.D. 4 meteors

343 + W.F.D. meteor radiant

347+0 W.F.D. 5 meteors

345 + Milligan

347 + 2 W.F.D. fireball radiant

347 + 3 W.F.D. 13 meteors

Possibly several showers may be involved in producing
these radiants. As they nearly agree with the radiant
point computed for Daniel's comet on September 12, they
possess an interest of rather special character, and it is

to be hoped that observations will be augmented, par-
ticularly at the middle of September.

Bristol, October 14. W. F. Denning.

The "Quaternary" Period.

In Dr. Wright's interesting review of " Les Grottes de
Grimaldi," by M. L. de Villeneuve (Nature, October 10,

p. 590), I find the following :

—" M. Riviere attributed
them [the deposits] to the Quaternary period, M. Mortillet,

on the other hand, regarded them as Neolithic." Now
it is impossible to conceive any defensible use of the word
" Quaternary " that does not include the Neolithic.

Many authors have condemned the expression on the
ground that the Pleistocene and Recent are nothing more
than the latest and very subordinate portions of the

Tertiary period. For my own part I believe that the

great influence which man has already exerted on the

character and distribution of the forms of life upon the
earth, as well as on the purely physical conditions of its

surface and the still greater changes that his activity

must occasion even in the near future, are ample justifi-

cation for marking his effective appearance on the scene
by the commencement of a new period in the earth's
history, a period the threshold of which we have scarcely
passed. If, however, the Quaternary " period " is to be
considered to close at the end of the Pleistocene, it

becomes so insignificant in comparison with the long ages
of its predecessors that it would be better to dispense with
it altogether. John W. Evans.

Imperial Institute, London, October 11.
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The separation of the Quaternary period from the

Recent period, which begins with the Neolithic, is attribu-

table to the fact that an interruption was supposed to

have occurred in Man's occupation of Europe. .According

to this view, the Recent period begins with his re-

appearance. Of late years it has been shown that such a

view is untenable, and that no such interruption occurred.

There is therefore much reason in Dr. Evans's conten-

tion that the Quaternary period should be extended to

include the Recent period. The term " Quaternary " has,

however, a recognised meaning which could not be

changed without entering into a discussion of the reasons

for the step—a discussion which would be quite outside

the province of the writer of a short review.
William Wright.

To Deduce the Polar from the Intrinsic Equation.

I SHALL be grateful if one of your mathematical readers

can give me the polar equation of the spiral which satisfies

the condition ps = c, i.e. the spiral the curvature of which
is a linear function of the arc. A. B. Porter.

324 Dearborn Street, Chicago, September 19.

The curve in which the radius of curvature is propor-

tional to the arc is easily seen to be an equiangular spiral.

If, as your correspondent assumes, the radius of curvature

is inversely proportional to the arc, the problem is more
complicated, and it is best in the first instance to express

the Cartesian coordinates in terms of a third variable

before attempting to form the polar equation. If instead

of ps = c we write ps= Jfe-, we get with the usual

notation

i/'2 --? = .r, whence <() = -,,

ds i-

(choosing axis so that i = o when (^=0).

Put

/;

and we have

r , , f « J k /"cos (* dii
\ ds cos *=/ / cos irdi( = - I 7

—

./ .' 2./ v>

I
rfj- sin a> = i I sin li-dii-

'sin ip dip

By a suitable choice of origin, the lower limit of integra-

tion can be made to be zero in each case.

The integrals are known functions closely allied to the

well-known error function. In fact, we have

: + n' = f: I ei"-dit =— ei;/ 11

,

I Ji
To find the polar equation, we first transform the

coordinates to new axes of X and Y, making an angle a

with the old axes. Thus

X=.t- cosa + vsin a = i- l cos (ir - a) dii

Y = V cos a - X sin a = /• I ."^in (?r - o) dii

If now r, 6 are the polar coordinates, we may adapt the

last results to polar coordinates by taking X=r, Y=o,
a = 9. The polar equation is thus the eliminant of the two
simultaneous equations

r = /; I cos (ir - 9)di(

J

= 1' sin («- - e)ai/.

In terms of 1^ we have

.=^f*<="ii*^W, 0= f''"'»-%
2.1 „ V<?'

•' V>
while the inclination + of the tangent to the radius vector

is given by \li = ^ — d.

-This method can be applied to find the polar equation

of a curve the radius of curvature of which is any func-

tion of the arc, but, as in the present example, the integra-

tions cannot always be evaluated in terms of the functions

discussed in elementary text-books. G. H. B.
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SOME SCIENTIFIC CENTRES.

XI.

—

The Physical Laboratories of Manchester

University.

SIXTY years ago John Owens, fine-spinner of

Manchester, left 97,000/. " for providing or

aiding the means of instructing and improving young
persons of the male sex in such branches of learning

and science as are usually taught in the English

uni%'ersities, but subject, nevertheless, to the two
following fundamental rules and conditions, that the

students, professors and teachers . . . shall not be

required to make any declaration as to or submit to

the test of any of their religious opinions. ..."
The trustees rented for the purpose of the college

In 1873 the college was removed from the city to

its present site in Oxford Street, to the fine new
building erected from the designs of Mr. .'Alfred

Waterhouse, R.A. The accommodation assigned to

the physical laboratory consisted of three small rooms
in the' basement, quite at the back of the college.

With the addition of a private laboratory for the

professor, and a workshop, these constituted Prof.

Stewart's quarters for experimental work up to his

death, which occurred in 1SS7. Though much of

Prof. Stewart's work while at Kew, such as his

classic research on the air-thermometer, was of an
experimental character, after he came to Manchester
he seems to have devoted his attention more par-

ticularly to the theories of terrestrial magnetism and
of the sun, rather than to laboratory research. The

, F.R.S., in his laboratory.

X" Brookes, Matli hcster

a large private house in Quay Street in the city,

formerly inhabited by Richard Cobden. The college
was opened in 1S51, with a staff of five professors,
among whom appears the name of Edward Frank-
land as first professor of chemistry.
Though the chemical laboratory became almost at

once very successful, a special fund of io,oooZ. being
raised for its development, it was not until much later
that the chair of physics, or, as it was then called,
" natural philosophy," was founded. Prof. A. Sande-
man being its first occupant. He was succeeded by
Prof. R. B. Clifton, F.R.S., now of Oxford, who
was again succeeded in 1866 bv Prof. William Jack.
On Prof. Jack's removal to "Glasgow, Dr. Balfour

Stewart, F.R.S., was called from Kew Observatory,
where he was then superintendent. A small physical
laboratory was opened by him at Quay Street in
1871, when eight students' attended for instruction.
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writer, who attended his classes in 1SS7, remembers
how Prof. Stewart displayed an almost affectionate

interest in demonstrating the use of certain instru-

ments, such as, for example, the magnetometer, in

which he always showed an especial delight.

On Prof. Stewart's death, after an illness brought
on by an extremely rough sea voyage from Ireland,

Prof. Arthur Schuster, F.R.S., who then occupied
the chair of applied mathematics in the college, was
called to succeed as Langworthy professor of physics
and director of the physical laboratories.

Although from time to time the quarters assigned
to physics had been considerably enlarged, the demand
for a larger laboratory soon became very urgent,
and, a generous donor having promised a large sum
for the purpose, the council decided to build a new
physical institute on a plot of ground close to the
main buildings.
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An interesting volume ' has recently been published

giving a description of the new physical laboratories

and of the work done at the college during the occu-

pation of the chair of physics by Prof. Schuster. It was
compiled in commemoration of the twenty-fifth anni-

versary of his professorship, which was celebrated last

summer by a large gathering of his old students and
assistants, a specially bound copy being presented to

Dr. Schuster by them on the occasion. Its compila-

tion was largelv the work of Dr. Hutton, head of

the electrochemical department, who recently suc-

ceeded Dr. Lees, F.R.S., as assislant director of the

laboratory. This book contains plans of the building

and some excellent illustrations of the various depart-

ments, together with biographical notes and a biblio-

graphy of the scientific achievements of the professor,

his staff, and pupils during the period named. The
frontispiece of the work is a fine portrait of Prof.

Schuster, by Lafayette.

As an account of the new laboratory appeared in

these columns previous to its opening by Lord Ray-
leigh in June, 1900,- attention will only be directed

here to a few of the more important features, and
more particularly those connected with the research

work.
From his earliest associations with physical science

Prof. Schuster had always been specially interested

in spectroscopy, having received his inspiration from
contact with the foremost pioneers in this branch,

Bunsen, Kirchhoff, and Roscoe. Hence it was only

to be expected that the facilities for spectroscopic

research in the new laboratory should be of a unique

character. Probably one of the most important pieces

of special apparatus is the large concave grating of

21J feet radius, of very high quaUty, specially ruled by

the late Prof. Rowland for Dr. Schuster. The
mounting, the details of which have been improved

by Prof. Schuster, and subsequently by Mr. Duffield,

is arranged so that the grating and camera are fixed

to carriages, sliding on specially stout iron beams, so

connected that as the camera moves away from the

plate the grating moves towards it. With this

arrangement, as Rowland showed, the different por-

tions of the spectrum are always in focus, whatever

the position of the camera on its beam. Mr. Duffield

communicated last year to the British Association a

preliminary account of a research in which he has

been engaged using this equipment, for the study of

the effect of pressure on the arc-spectrum of iron, the

pressures being varied up to too atmospheres.

Other spectroscopic apparatus are a 33-plate

echelon-spectroscope by Hilger; a printing compar-

ator for the measuring of spectrum photographs, from

the designs of Prof. Kayser ; a quartz spectrograph ;

and a smaller specially mounted concave Rowland
grating of one-metre radius.

A very important development of the special work
of the laboratory is the department of electrochemistry,

which, owing to the efforts of Dr. Hutton and Dr.

Petavel, F.R.S., has now established a wide reputa-

tion. The details of the equipment have been pre-

viously described,^ but mention must be made of the

special electric furnace in which reactions can be

studied in gaseous pressures ranging up to 200 atmo-

spheres, and also of the various modifications of the

carbon-resistance furnace, designed by Dr. Hutton for

different purposes. Accounts of more than one impor-

1 "The Physical Laboratories of the University of Manchester.'' A
record of twenty-five years' work. Prepared in commemoration of the

twenty-fifth anniversary of the election of Dr. A. Schuvter, F.R.S., to a

Professorship in the Owens College, by his students and assistants. Pp.

142. (Manchester ; The University Press.) Price 5,-. net.
'- Nature, vol. Iviii., pp. 62T-2.
3 Hutton and Petavel, Journ. Inst. Elec. Eng., 1903, vol. xxxii. pp.

222-247.
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tant research undertaken in the department are now
in the press.

No record of the physical work at Manchester
would be complete without a reference to the long
series of painstaking researches by Dr. Lees on
thermal conductivity. ."Mone, and in conjunction with
students as collaborators, he has published during the

past fifteen years ten papers, many of them of great

importance on the subject. He was the first to work
with sufficient accuracy to determine with certainty

the sign of the temperature coefficient of thermal con-

ductivity in a number of materials, and the value of

his work was recognised by his election as a Fellow

of the Royal Society last year.

The physical department at Manchester was one of

the first to recognise the importance of electrical

engineering, and in the old buildings a considerable

sub-department was the " dynamo house," where,

under Dr. Lees's tuition, many now occupying high

positions in the world of electrotechnics received their

training. When the department was reorganised on

a larger scale, the Hopkinson Memorial Wing was
built and equipped by the friends and relatives of the

late Dr. John Hopkinson for the purpose. This was
placed under the supervision of Dr. R. Beattie. In

this house and its annexes are installed a repre-

sentative collection of all the more important types

of modern machines, including specially designed

generators for e.xperimental work of all kinds, as

well as some machines of historic interest, such as

the pair of early alternators presented by Dr. Henry
Wilde, F.R.S., to illustrate the property of syn-

chronous running originally discovered by him.

A meteorological station in Whitworth Park,

erected by the generosity of the Whitworth trustees,

has been splendidly equipped under the care of Dr.

C. G. Simpson, and quite recently a kite station at

Glossop Moor on the Derbyshire hills has been fitted

up under the superintendence of Dr. Petavel vi^ith

improved Dines apparatus, for winding in and paying

out the steel kite-wires, worked by a small engine.

This is the most westerly station in Europe for kite-

flying, and may therefore acquire considerable import-

ance in the international scheme for the investigation

of the upper atmosphere.

Dr. Petavel's researches on radiation and on high-

pressure explosions led to his recently being elected

to the Fellowship of the Royal Society, and have

caused him to be regarded as an authority on both

these branches.
After mention of these particular developments of

the work of the laboratory, we may note that in the

volume referred to, the mere bibliography of , the

scientific publications of Prof. Schuster and his pupils

occupies no less than eighty pages, covering an

extremely wide range. Students have been attracted

to the laboratory, not only from all parts of England,

but from abroad, especially of fate years. This is due

in some measure to the splendid provision made for

research, but undoubtedly in a greater degree to the

eminence Prof. Schuster has attained as an original

investigator, and pioneer in many important branches

of physics. His early work on the discharge of elec-

tricity through gases, carried out in the old building

with the help of his extremely able private assistant,

the late Mr. Arthur Stanton, contributed largely to

laying the foundations of the modern theory of the

charged atom, which has seen such marvellous devel-

opments at the hands of the Cambridge school of

physics. His work as an astrophysicist has taken

hiiii almost all over the world on eclipse expeditions,

and, as a representative either of the British Govern-

ment or of the Royal Society, to many scientific con-
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forences. His influence on the research done by his

jnipils at Manchester is easily traced, and all of them
would acknovvledg^e the inspiration and encourage-
ment of many a half-hour's chat with the professor,
perambulating- the corridor to and fro in a thoroughly
characteristic manner.
Some months ago Prof. Schuster announced his in-

tention of vacating the chair of physics to allow more
leisure for the literary work and theoretical research
to which he has recently devoted himself more par-
licularly. To the satisfaction of his colleagues at
Manchester, it has been decided, however, that his
connection with the college shall not cease, but that
he will continue to direct some of the research, and
Ihe council has therefore appointed him " honorary
professor." His place as Langworthy professor and
director of the laboratory has been' filled bv the
appointment of Prof. E. Rutherford, F.R.S., of'Mont-
real, who arrived in Manchester a short time ago and
organised some researches, though not nominally in
charge of the laboratories until the commencement of
the October session. Prof. Schuster at present is

engaged in the study of the permeability of iron at
high temperatures under high pressures, especially
with a view to discover the effect of high pressures in
clianging the temperature, between 800° and 900° C,
when the metal suddenly loses most of its magnetism.
Pressures up to 1000 atmospheres are contemplated.
.A second problem under investigation is the effect on
the rate of decomposition of radio-active substances
of extremely high pressures, such as are met with
deep down in the earth's crust. In both these
problems the design of the high-pressure portion of
the apparatus has been due to Dr. Petavel, and for
tlie latter purpose Mr. Cook, the university
inechanician, has succeeded in constructing a com-
bined pump and ram, in which pressures up to 37,000
pounds per square inch can be maintained without
perceptible leak over long periods. The effect on
radium of pressures up to 2000 atmospheres has been
studied, and an account of the experiments will be
ready shortly.

The accompanying photograph of Prof. Schuster in
the laboratory was taken specially by Mr. Warwick
Brookes.

J. A. Harker.

A ^EW METHOD OF COLOUR PHOTO-
GRAPHY.

T^HE latest method of colour photographv is dis-
• tinguished as the " Warner-Powrie "'

process,
and is well illustrated at the first exhibition of the
Society of Colour Photographers, which will close on
October 26. It will presumably be some little time
before the plates are generally obtainable, but so far
as can be judged from the e.xamples shown and the
details of their preparation, it is a process that will
offer special advantages. Mr. Powrie has been work-
ing at the subject for many years, and has succeeded
in producing a triple-coloured lined screen with better
and finer lines than has been possible by previous
methods, and without either gap or overlap. He dis-
cards ruling in favour of a very ingenious method
of printing that does away with all need for the
troublespme registration that becomes almost impos-
sible with fine lines. The glass is coated with a
bichromatcd colloid, exposed under a black-lined
screen that has spaces half the width of the lines,
and developed in warm water. This leaves the
colloid in lines with spaces of bare glass twice as
wide as the lines. By immersion in a solution of a
green dye the lines are stained, and bv the application
of formalin or chrome alum the collo'id is made quite
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insoluble and the dye fixed. The plate is coated
again, exposed under the same black-lined screen,
the only precaution being that the green lines already
made shall be covered with the black lines of the
overlying screen. After exposure and development
the plate is immersed in a solution of a red dye
to stain the second set of lines, and again treated
with a hardening agent. The plate is coated once
more, and this time exposed alone with its back to
the light, so that the red and green lines already made
serve to protect the coating from light action. So
after development all the remaining spaces are exactly
filled with colloid, and this is then dyed blue. The
prepared plate is coated with a suitable photographic
emulsion, and can be used in a similar way to the
" autochrome " plates of Messrs. Lumiere, which we
have already described. The chief difference between
the two apparent by mere inspection is that the
colours are in lines instead of as a random grain.
But the lines can be made so fine that they are in-

visible to a normal eye without assistance.

It is obvious that the " autochrome " and the
" Warner-Powrie " plates, and any plates in which
the surface is apportioned to three colours for colour
reproduction, must absorb about two-thirds of the
light that would pass through them if the colours
were not there. A simple colour, such as red, is

produced by a silver deposit that covers the green and
blue colours that are in the area that is required to

be red, and this area is therefore one-third red and
two-thirds black. A print on a " bleaching-out "

paper (as the " Uto ") would give its colours mixed
with a double area of black, and therefore be use-

lessly dark. It is difficult, if possible, to obviate this

with a random distribution of the colours, but Mr.
Powrie, with his plates, overcomes the difficulty by
separating the plate and the paper with a thin sheet

of celluloid or glass, and by two mirrors on opposite

sides of the printing frame gets oblique light in two
directions, as well as direct light at right angles to

the surface, and so causes each coloured line in the

plate to give a line on the printing paper three

times its width. In this way, each colour—red, green
and .blue—produces its effect over the whole surface

of the paper, the colour patches are continuous (free

from black), and what should be white parts are com-
pletelv bleached instead of being: coloured like the

original. In the same way, but using ordinary
plates, and red, green and blue light separately for

the exposures, a separate negative can be obtained of

each of the three colours, with a continuous image on
each, and these can be used for any method of three-

colour printing. A single exposure on a single plate

will thus give all that is necessary for the preparation

of the three colour records which hitherto have been
obtained by separate and generally consecutive expo-

sures on the original. C. J.

MR. HOWARD S.AUNDERS.

IT is with unfeigned regret that we record the
death of Mr. Howard .Saunders, after a long and

painful illness. Mr. Saunders was born in London
in 1835, and was therefore seventy-two at the time of

his death. He was educated privately—to a great

extent at Dr. Gavin Smith's school at Rottingdean,
near Brighton, where he is said to have developed
that taste for ornithology by ineans of which he
attained eminence in later years. Immediately after

leaving school he entered on a business career, and
at the age of twenty joined a mercantile house at

Callao. Five years were spent by him in Chili and
Peru, where archaeological studies appear to have

I
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chiefly occupied his leisure. In i860 he crossed the
Andes, reaching the headwaters of the Amazons, and
descending that river to Pard, in Brazil, where he
made his first long halt. Few Englishmen had at
that time made a similar journey, which appears to
have been fraught with difficulty.

After this journey Mr. Saunders returned to Eng-
land, and devoted himself to the study of ornithology
in real earnest. In South America he had acquired
an intimate acquaintance with the Spanish language,
so that in the numerous visits he paid to Spain be-
tween the years 1S63 and 1870 he found himself
thoroughly at home. Owing to these frequent visits

he became a recognised authority on the ornithology
of the Spanish peninsula, and in the year 1869 he
published in the Ihis the first of a series of important
papers on that subject.

To those members of the British public interested
in birds, Mr. Saunders is, however, much better
known as the editor of the third and fourth volumes
of the fourth (and last) edition of " Yarrell's British
Birds," the late Prof. Newton, who had edited the
two earlier volumes, having found himself unequal
to the task of continuing the work, at the rate of issue
deemed necessary by the publishers. This work is

alone a monument to the e-\tensive knowledge and
unflagging industry of Mr. Saunders. In addition to

the conciseness and yet fulness of his descriptions,
the text of these two volumes is noteworthy on account
of the minuteness of detail with regard to the geo-
graphical distribution of the various species. The
first part of vol. iii. appeared in 1883, and the last

volume was completed in 1885.

This, however, was by no means the only work on
British birds by Mr. Saunders. In 1887 he published
a list of the birds of our islands; and in 1888-9 "An
Illustrated Manual of British Birds," which originallv
appeared in parts, and of which a second edition was
issued during the years 1897-9. Terns, gulls, and
skuas were a group of birds in which Mr. Saunders
was specially interested, and he was engaged by the
Trustees of the British Museum to write the volume
on this group (Gaviae) for the famous series of " Cata-
logues," of which this volume is the twenty-fifth. It

was published in 1896. He was one of the contribu-
tors to the " bird volume " of the scientific results of
the cruise of the Challenger, which appeared in 1881,

and likewise wrote the article Birds in the " .Antarctic

Manual." He was also joint-author of the " Birds of

Lancashire," and had, indeed, an almost unrivalled
knowledge of the county distribution of British birds.

His papers in the Ibis, in addition to those on the
birds of Spain, are numerous, and, needless to say,

valuable.

At an early stage in his career Mr. Saunders be-
came a member of the British Ornithologists' Union,
at the meetings of which he was a regular attendant,
while he also took a large share in the management
of that body. He was a Fellow of the Linnean, the
Zoological, and the Royal Geographical Societies, and
served on the council of each, as well as contributing
largely to the publications of the second named. The
Society for the Protection of Birds also claimed his in-

terest. For several years (1880-5) ^^^- Saunders was
secretary of Section D of the British Association; he
was also a member of the American Ornithologists'
Union, and on the foreign list of the .Soci^t^ Zoolo-
gique de France and of several other Continental scien-

tific bodies. In addition to ornithology, Mr. Saunders
also took an active interest in geograohical research,
especially that connected with the exploration of both
Dolar regions. His de.Tth will be felt as a personal
loss by a large circle of scientific friends, both in this

country and abroad. R. L.
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NOTES.
The first Press messages by wireless telegraphy were

transmitted by the Marconi system across the Atlantic
Ocean, between Ireland and Cape Breton, on October 17.

Several congratulatory messages were exchanged between
the two continents. The Governor-General of Canada
dispatched a message from Ottawa congratulating the

King " on the establishment of a fresh link between
Canada and the Motherland," to which His Majesty re-

plied on the following day by the same method of com-
munication :

—
" His Majesty the King to Earl Grey,

London, October 18.— I thank you for your telegram. I

am delighted that wireless Transatlantic telegraphy should
unite the bonds between Canada and the Mother Country
so closely.

—

Edward R." The Irish station is situated
on a headland facing the Atlantic, about four miles from
Ciifden, in Galway, and is the largest wireless installation

in the United Kingdom. A number of tall masts,
arranged in a line facing seawards, contain a network of
wires on which messages are received and dispatched.
The operators have a telephonic apparatus with a sensitive

sounder attached to their ears, and it is their trained

sense of hearing and distinguishing the Morse signals

transmitted that enables them to detect the signals. It

is stated that signals are sent and received simultaneously,

and that a speed of about thirty words per minute has
already been attained. Full particulars of the modifications

in the apparatus and plant which have made the success

of last week possible will doubtless be forthcoming in due
course. Mr. Marconi and those at work with him are
to be congratulated upon their triumph over practical

difficulties, and men of science have reason for satisfaction

in this remarkable development of means of communication
by means of ether waves. The Marconi Company state

that any delays in the transmission of messages by their

system between North America and the United Kingdom
are attributable entirely to delays on the land lines. The
company claims that with a private wire from its station

at Glace Bay to Montreal, and from the Irish station to

London, the service between London and Montreal will

immediately compare favourably with the cable service in

point of speed.

The Faraday lecture was delivered by Prof. Emil
Fischer, professor of chemistry in the University of Berlin,

at a meeting of the Chemical .Society held on October 18

at the Royal Institution. Sir William Ramsay, K.C.B.,
president of the society, was in the chair. An abridgment
of the lecture appears in another part of the present issue.

At the conclusion of his discourse a medal was handed
to Prof. Fischer by Sir William Ramsay as a mark
of appreciation by the Chemical Society of his scientific

work. Sir Henry Roscoe proposed a vote of thanks to

the lecturer, and remarked that the great interest of the

lecture is due, not only to the fact that Prof. Fischer is

a master of his subject, but also because the application

of synthetic chemistry to biology is a subject that at the

present time exceeds in interest and importance any other

branch of the science. In seconding the vote, Sir James
Dewar mentioned that the centenary of the isolation of

potassium and sodium by Davy fell on the day following

that of the lecture.

The death is announced of Prof. A. Fijrtwangler, pro-

fessor of classical archjeology in the University of Munich,
and a prolific writer on arch;eological subjects.

The council of the Royal Meteorological Society has

awarded the Symons gold medal for 1908 to M. L.
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Teisserenc de Bort, of Paris, in recognition of the services

which he has rendered to the science of meteorology. The

medal was established in memory of the late George James

Symons, F.R.S., the founder of the British Rainfall

Organisation, and is awarded biennially. The presentation

will take place at the annual general meeting of the

society on January 15, igo8.

At the sixth annual meeting of the Northern Scientific

Club, held at Newcastle on October 17, Sir \V. H. White

was elected president, and gave an address upon the

application of the gyroscope for steadying ships. He
showed a working model of Dr. Schlick's apparatus,

which, he said, when applied to cross-Channel boats and

coasting passenger steamers, would so prevent the rolling

of these vessels as to allow persons troubled with sea-

sickness to travel on the sea in comfort.

A MESSAGE was received in New York on October 9

from Dr. Frederick A. Cook, the explorer. It was dated

August 26, from Etah, and ran as follows :
—" I have hit

upon a new route to the North Pole, and will stay to

try it. By way of Buchanan Bay and Ellesmere Land,

and northward through Nansen Strait over the Polar Sea,

seems to me to be a very good route. There will be

g^me to the eighty-second degree, and here are natives and

dogs for the task." Dr. Cook's expedition is provisioned

for two years, and is wintering thirty miles further north

than Commander Peary did two years ago.

The experts of the U.S. Forestry .Service, after a fort-

night's work on the ground principally affected, are still

in the dark as to the origin of the blight that has attacked

the white pine of New England during the summer. \X
Brunswick, Maine, it is feared that the beautiful Bowdoin
pines, of which Hawthorne and I^ongfellow wrote, will

soon be a thing of the past. The blighted trees are

recognised by the fact that the tips of the needles of this

year's growth have turned a peculiar reddish-brown colour,

so that the trees look as though they had been scorched.

The national Government has established several sample
plots, not only at Brunswick, but also at Peterboro, New
Hampshire, where a scientific study of the problem is to

be carried on.

The Philosophical Institute of Canterbury, New Zealand,

is making arrangements for an expedition to some southern

islands included in the colony's boundaries. The expedi-

tion will be under the leadership of the Hon. R. McNab,
Minister of Lands and Minister for Agriculture, who is

interested in the history of the islands, and has written

an interesting work dealing with the old sealing and
whaling days in the islands and the southern part of the

mainland. The expedition will be under the auspices of

the Government, and will be taken to the islands in one
of the Government's steamers. It will leave New Zealand
about the end of November or the beginning of December,
and will visit the Auckland Islands and Campbell Islands.

About twenty New Zealand men of science will take part

in the undertaking. They will be divided into two parties,

one going to each group. Work will be done in regard to

terrestrial magnetism, zoology, geology, and botany, and
reports will be prepared dealing with the results of the

investigations.

The jubilee of the East Kent Scientific Society was
celebrated on October 16 by a conversazione held at the
Simon Langton School, Canterbury. Biological, chemical,
and physical exhibits were on view, and several interest-

ing demonstrations were provided. The society numbers
eighty-six members.
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Reuter's correspondent at St. Petersburg states that

reports have reached there of an earthquake in Central

Asia. On October 21, between 9 a.m. and 10 a.m., a
strong but gradually diminishing shock of earthquake was
recorded at Katta-kurgan. Other advices state that an

undulatory earthquake occurred on October 2 1 at Samar-
kand, lasting from 8.45 to 10.30, and causing cracks in

many buildings. The dome of one mosque and the minaret

of another collapsed.

We learn from the Agricultural News of the West
Indies that Mr. W. R. Buttenshaw died suddenly in

Calcutta on September 9, at thirty years of age. Mr.
Buttenshaw, who was a graduate of the University of

Aberdeen, entered the service of the Imperial Department

of Agriculture for the West Indies as lecturer in agri-

cultural science at Jamaica in 1899, and was appointed

scientific assistant in charge of publications at the head

office at Barbados in 1903. He left Barbados in May last

to take up an appointment as botanist in the Indian

.'\gricultural Service.

Cardiff is now to have a seismograph. Mainly through

the instrumentality of Principal E. H. Griffiths, F.R.S.,

the local Naturalists' Society took the matter up, and
approached the City Council with the offer of a seismo-

graph and several other instruments to complete the set

belonging to the corporation if only the latter would suit-

ably house and maintain the same. The city fathers,

after some demur on the score of economy, have now
unanimously agreed to the proposal. An excellent site

has been found for the seismograph on Penylan Hill

alongside the public observatory, where will also be in-

stalled all the instruments necessary for a complete meteor-

ological outfit. This announcement was made amidst

applause at the annual meeting of the naturalists on
Thursday evening, October 17, by the retiring president,

Prof. Haycraft.

The Harveian oration was delivered by Dr. F. Taylor

at the Royal College of Physicians on October 18. In

the. course of his address. Dr. Taylor remarked that

Harvey's injunction to search and study out the secrets

of nature by way of experiment should be addressed to

the lay public, not, indeed, that they may experiment

themselves, but that they may promote and forward such
experimentation, or at least not hinder and obstruct it.

Consideration of the value of e.xperiment and research leads

to the reflection how enormous has been the progress, on

the one hand, made in medicine in the last few years, and
how large, on the other, is our ignorance of natural pheno-

mena in relation to disease and its treatment or control.

Dr. Taylor referred to the work of Prof. E. Starling, to

whom the Baly medal for the present year has been

awarded, on the chemical relations of the functions of the

body, as being particularly in accordance with the spirit of

Harvey. Two advances which have had important results

are the improvements in surgical practice which, initiated

by Lord Lister, have led to the present theory and practice

of asepsis in surgery, and the advances on the thera-

peutical side which are intimately connected with the

subject of prevention and immunity, and the treatment of

disease by antitoxins and the later opsonic methods. The
field for research is enormous, the necessity for research

patent, and even if the number of workers who can con-

duct research on the highest lines is limited, whether on

social, financial, or moral considerations, there can be no

doubt that the medical profession as a body will continue

actively Id support the maxim contained in Harvey's in-

junction to search out the secrets of nature by experiment.

I
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From Tuesday to Saturday of this week boys of all

ages have a delightful opportunity of seeing well-made
models of engines, boats, electrical and other devices, and
tools used in making them, at the Royal Horticultural

Hall. Besides seeing the models at rest or at work, they

are able to attend lectures on some of those attractive

features in mechanics, physics, or chemistry that made the

Polytechnic such a favourite resort in the old days. The
Model Engineer is to be congratulated on the success of

its first exhibition, or at any rate on what ought to be a

success, the only misfortune being that, as the younger
boys are at school now and the older boys are at work,

many who would have attended with delight are perforce

out of reach. Our interest in an exhibition such as this

is more with its educational aspect than in general with

the exhibits themselves. A boy with a mechanical or

scientific turn obtains exactly the kind of encouragement
which is wanted ; his vague ideas as to making something,

however fantastic (before the days of bicycles he generally

hankered after making a velocipede), are corrected by
seeing pleasing things that will really work of every kind

of difficulty, from the simplest to the most elaborate, and,

what is more important, he learns precision and how to

read a drawing, for the instructions given at the exhibi-

tion and in the Model Engineer are accompanied by proper

scale elevations and sections that would do credit to an

engineer's office. The boy of the present day has a great

advantage over his predecessor owing to the great develop-

ment and moderate price of small precision tools. These

are to be seen in their usual variety ; but it is a little sad

to notice under the same roof beautiful small precision

lathes, with hollow mandrels and draw-in chucks, hailing

often from Germany, and old-fashioned designs of cheap

lathes with short and solid mandrels. Of course money
is the difficulty, and the boy is tempted by the greater

capacity of the gap lathe. Perhaps as an educational

instrument it has its value. Among the pleasing subjects

of lectures is the gyroscope, but, judging from the

syllabus, the lecturer has missed the opportunity which

the now popular " diabolo " would have given him if his

de.xterity is equal to his knowledge of demonstrating the

laws of precession. We can only repeat our regret that

such a treat should not have been arranged for the

holidays.

The Times of October 15 contains a further communi-

cation from Dr. Stein announcing the results of his work
in north-western China during the last few months.

Leaving the Lop-nor region, where, at Miran, he had

made discoveries proving that in the second century a.d.

the Indian kingdom in Turkestan, of which he had
previously found such important remains at Niya, between

Khotan and Cherchen, extended eastwards almost to the

borders of China, Dr. Stein proceeded along the ancient

trade-route across the desert of Gobi towards the oasis of

Sha-chau, still, as of old, the westernmost outpost of

Chinese population and speech. This route has been

avoided in modern times until now, on account of its

difficulties. Dr. Sven Hedin did not essay it, and it had
not been crossed for many years until, not long ago, two
British officers from India performed the journey. Their

feat was chronicled in the Journal of the Royal Geo-

graphical Society, but is not mentioned by Dr. Stein in

his letter. The discoverer has found a very interesting

relic of ancient Chinese authority in this region in the

shape of a previously unknown " great wall " of defence,

erected in the early days of Chinese conquest by the Han
emperor Wu-ti, at the close of the second century B.C.

Dr. Stein traced its course for 140 miles, and found many
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interesting remains of its original builders and later garri-

sons in the shape of Chinese records on wood, chiefly

referring to matters of military administration, besides

numberless miscellaneous antiques, which had been per-

fectly preserved by the dry climate and soil. Buddhist
antiquities of a thousand years later have also been found
on sites to the south of this wall, and with these researches

Dr. Stein is still occupied.

An informal conference of representatives of museums,
with members of the Museums' Association and other

persons interested, was held at Salford, on October 18, by
the invitation of the Museums and Libraries Committee of

the Salford Corporation, who entertained the visitors.

The meeting was well attended, the museums of Liver-

pool, Manchester, Leeds, Hull, Leicester, Bolton, Chester,

and Warrington being represented among others. The
afternoon was spent in the inspection of the Peel Park
Museum and the recently opened natural history branch

at Buile Hill Park, and Mr. B. H. Mullen, curator, after-

wards gave a brief account of the recent extensive changes
and developments carried out in the Salford museums.
Mr. G. A. Dunlop, Warrington Museum, in a paper on
the preparation of botanical specimens for exhibition, de-

scribed in detail processes of drying flowering plants in

silver-sand and boxwood sawdust, exhibiting samples of

successful results with the latter medium, in which leaves

and delicate floral structures were perfectly preserved.

The forms were practically permanent ; the colour of speci-

mens exposed to the light might be expected to last about

two years. An effective dry method of preserving succu-

lent plants was, however, siill a desideratum. Mr. H.

Murray, Manchester Museum, followed with notes on wet

methods of preserving plants for exhibition. Mr. E. E.

Lowe, Leicester Museum, read a paper entitled " What
should be the Curator's Ideal?" in which he offered

evidence of the need for an all-embracing scheme or

classification, as of an ideal museum, which should cover

the whole field of museum work, and from which curators

might select, and by which they might verify and co-

ordinate their work in such sections of the whole as they

might severally find it practicable to include in their pro-

grammes. Mr. Lowe submitted an outline of some por-

tions of such a scheme, and was encouraged to proceed

with the project.

The first meeting of the new session of the Royal Geo-

graphical Society will be held on November :i, when
Mr. Mackintosh Bell, director-general of the New Zealand

Survey, will give a paper on the Great Douglas Glacier

and its neighbourhood. Arrangements have also been

made for papers by Dr. Hunter Workman, on the explor-

ation of the Nun-Kun mountain group, in the Himalayas,

and its glaciers ; Dr. Vaughan Cornish, on the Jamaica

earthquake; Mr. A. H. Harrison, on his search for an

.\rctic continent; and Dr. Tempest ;\nderson, on his visit

to the volcanoes of Guatemala and St. Vincent. Among
other papers provisionally arranged are the following :—the

Due d 'Orleans, on his exploration in and around Novaya

Zemlya ; the Count de Lesdain, on his journey from

Peking to Darjiling through Central Asia and Tibet;

Mr. Laurence Gomme, on the story of London maps

;

Dr. T. G. Longstaff, on the Trisul district of the Hima-
layas ; Mr. A. W. Paul, on Bhutan ; Dr. W. S. Bruce, on

his recent expedition to Prince Charles Foreland, Spits-

bergen ; and Dr. Johnston Lavis, on the influence of

volcanic action on some features of the earth's crust. A
series of lectures on the geographical conditions which

affect the development of the British Empire is being
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arranged for, one or two of the lectures to be given each

session ; the lectures at present decided upon are :—on the

British Islands, by Mr. H. J. Mackinder, and on Australia,

by Prof. J. \V. Gregory, F.R.S. Beginning on Thursday,

January 23, and continued weekly, a course of six lectures

will be given by Dr. H. R. Mill on the geographical

distribution of rainfall in the British Islands.

From Mr. John Wheldon we have received a copy of

a catalogue of ornithological literature, comprising nearly

J 000 books and papers.

A PAPER by Messrs. W. K. Brook and S. Rittenhousc

on the life-history and development of the hydroid

Turfitopsis nutricula, in which both the hydroid-stock and

the free-swimming medusas are described, is published in

the Proceedings of the Boston (U.S.A.) Natural History

Society, vol. xxxiii.. No. 8.

In the list of additions to the Zoological Society's

menagerie in the Regent's Park, attention may be directed

to a specimen of Phillips's dik-dik antelope from Somali-

land, the first of its kind ever exhibited in the gardens.

A true zebra from Cape Colony is likewise an important

addition to the collection.

The council of the Ealing Scientific and Microscopical

Societv deplores, in its report for the past year, the lack

of interest displayed by local residents in matters scientific,

and the consequent want of expansion in the membership
roll of the society. Unless at least twenty new members
are enrolled during the coming year, the society's

expenses must be cut down. Among the reports of

addresses delivered during the year, attention may be

directed to one on the continuity of the germ-plasm, in

which an abstruse subject is explained in a remarkably

clear manner.

It has long been known that the North American cat-

fishes of the genera Noturus and Schilbeodes can inflict

painful wounds with the spines of their pectoral fins,

but some difference of opinion has hitherto prevailed

whether a sac opening by a pore in the axillary region

of these fishes is a true poison-gland. In the September
number of the American Naturalist Mr. H. D. Reed, after

careful examination of several species of these cat-fishes,

states that the pore, which is the aperture of a gland,

is present in all, and that in at least one species the

secretions of the gland are poisonous. It has also been

found that in species in which the spines are not strongly

serrated, glands of the same type are developed on the

pectoral and dorsal fin-spines. In these species, in which
they attain their highest development, the glands are

structurally similar to those of the weaver-fishes.

Among a number of interesting articles in the October
issue of Science Progress, special reference may be made
to one by Mr. F. V. Theobald on the economic relations

of birds to agriculture, horticulture, and forestry. Despite
the enormous amount of literature on British ornithology,

the author is of opinion that our present information con-
cerning the majority of the species is insufficient to admit
of a definite pronouncement as to their utility or harm-
fulness, and that it is consequently necessary to study
their food in a much more systematic manner than has
hitherto been attempted. Some birds Mr. Theobald does
not hesitate to condemn to destruction, among these being
the black-cap, blackbird, and sparrow-hawk. Attention
may also be directed to an article by Dr. A. Dendy on the
pineal gland. .-Mthough its wonderful developmental
history is fairly well known, we are still ignorant of the
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function of this organ. To remedy this wc require a
series of investigations into the physiology of the pineal

organs, both in those animals in which they still exist

as a sense-organ, and in those in which the epiphysis
cerebri has assumed the character of a ductless gland.

The Bulletin of the Johns Hopkins Hospital for

September (.xviii.. No. 198) is longer than usual, and
contains a number of important papers on pathological

subjects. Prof. W. G. MacCallum gives a short outline

of an experimental course in pathological physiology which
the students of the Johns Hopkins Hospital have the

privilege of attending.

From Messrs. G. W. Bacon and Co. we have received

a set of the first part of their " Photographic Nature
Drawing Cards," reproducing illustrations of leaves. The
size of the prints averages about 5 inches by 3 inches, and
on each a single leaf is figured. They are nicely printed,

and serve to indicate general shape, outline, and veining,

but obviously the advantage lies with natural specimens.

A CATALOGiJE recently received of Leitz microscopes

contains several new designs and fittings. A novel and
improved form of fine adjustment, providing endless move-
ment by means of a cam, is supplied with the better

stands ; being fitted to the connecting piece between the

frame and the tube-holder, it is possible to curve the

frame so as to give accommodation for large objects on

the stage. In the so-called museum microscope there is

a circular drum on which a dozen preparations can be

fixed that rotates under the objective. Special features

are combined in the mineralogical microscopes, and an

opaque illuminator for fitting on the end of the tube has

been designed. A pamphlet describing Edinger's drawing

and projection apparatus has also been published.

The July number of the Philippine Journal of Science,

vol. ii.. No. 4 of the botanical series, is assigned to the

identification of specimens collected by Mr. E. D. Merrill

and others on Mt. Halcon, Mindoro. With regard to

new plants described by Mr. Merrill, the most notable

is a ,species of Centrolcpis providing the first record for

the order Centrolepida; in the Philippines. The order is

typically .Australian, as four out of six genera are entirely

confined to Australasia, and out of twenty species of

Centrolepis this and one other only occur outside

Australia. Several other plants of the collection bear out

the same affinity ; Dianella caenilea, Halorrhagis halcon-

ensis, and Cladium latifolium afford good examples. Two
new genera are proposed, Halconia under the order

Tiliaceae, and Mearnsia under the order Myrtaceae. A
small parcel of mosses collected on the same expedition

was referred to Dr. V. F. Brotherus. His determinations

and those of the orchids consigned to Mr. O. Ames are

also published.

Dr. Virginia Ridsdale has published a thesis (Lord

Baltimore Press, 1906) dealing with the arrangement ot

the real branches of plane algebraic curves. The Harnack

and Hilbert processes of small variation from specially

degenerate curves are applied to curves with the maximum
number of branches, and the various possible arrangements

of internal and external ovals are discussed. The author

concludes that the theorem with which the paper professes

to deal can be stated in several alternative forms. This

theorem relates to the greatest and least numbers of ovals

for a curve of given degree.

The Weekly Weather Report of the Meteorological

Office for the week ending Saturday, October 19, states
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that the rainfall was more than the mean in all districts

except Ireland N. In nearly all parts of the kingdom,
except Scotland N. and Ireland S., the excess was very

large. Several parts of the country recorded falls of much
more than an inch within twenty-four hours, and some
places more than 2 inches. Most of the heavy falls

occurred either on October 15 or 16. At Lincoln (about

1 5 miles from the centre of the city) as much as 3-50 inches

were recorded on October 16, and at Leith 261 inches on
October 15, while over a large area of Great Britain

measurements of between i inch and 2 inches were
registered. The largest aggregates for the week were

402 inches at Bournemouth and 4-62 inches at Portland
Bill.

The report of the Government Meteorological Depart-
ment on rainfall registration in Mysore for 1906 shows
very clearly, both statistically and graphically, that the

district average for the year was somewhat above the

mean of the past thirty-seven years in all parts except in

Shimoga and Kadur, but was, on the whole, not sufficient

to make up for the deficiency of the two previous years.

The greatest rain in twenty-four hours was, as usual, at

Augumbe (Shimoga), where 15 inches fell on July 21 and
i\\ inches the following day. The director, Mr. J. Cook,
states that though the interest of the observers in their

work has greatly increased in recent years, many of the

gauges are still badly exposed.

An interesting pamphlet by Mr. D. W. Horner, entitled

" Observing and Forecasting the Weather : Meteorology

without Instruments," has recently been published by

Messrs. Witherby and Co., 326 High Holborn (post free,

yd.). On reading this booklet we were impressed bv the

fact that much useful work can be done by the public gener-

ally without expense, and with advantage to themselves, by

recording their observations as recommended. The greater

part of the pamphlet deals with the importance of cloud

observations, and the author points out how anyone

possessing an ordinary photographic camera may obtain

useful pictures of clouds and lightning flashes. To make
the chapter on wind more complete, a table of the veloci-

ties corresponding to estimated force by Beaufort's scale

is given ; the equivalents were in general use until very

recently, but have been slightly modified by a publication

of the Meteorological Office (No. 180, 1906) bearing upon

the subject. With reference to the supposed influence of

the moon on the weather, the author states that there is

" grave reason for doubt " that Sir W. Herschel compiled

a table until recently published in almanacs ; any doubt on

the question was removed by Sir J. Herschel's denial in

GooA Words, 1864.

Messrs. Sanders and Crowiiurst have issued a new
series of lantern slides from Mr. W. Farren's photographs

illustrating wild bird life, taken from nature. The slides

include many instructive pictures of birds and their habits.

Enlargements of the photographs are also issued.

.\ SECOND edition, being the third impression, of Dr.

R. Wallace Stewart's " Higher Text-book of Magnetism

and Electricity " has been published by Mr. W. B. Clive.

This edition contains an additional chapter on the electron

theory of matter and radio-activity, written by Mr. J.

Satterly.

A SECOND edition, which has been revised and enlarged,

of Dr. Ernst Cohen's " Vortrage fiir Arzte iiber physik-

alische Chemie " has been published by Mr. W. Engel-

mann, of Leipzig. An authorised translation of the first

edition, by Mr. M. H. Fischer, was published by Messrs.
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Henry Holt and Co., of New York, in 1903, and the

English version was reviewed in Nature of July 16, 1903
(vol. Ixviii., p. 245).

From Messrs. Philip Harris and Co., Ltd., of Birming-
ham, we have received a specimen of their recently intro-

duced students' clinometer and compass. It consists of

a silvered dial of some i\ inches diameter divided into

degrees in the two uppermost quadrants,- and provided

with a pair of sights of the usual folding pattern, ."^bout

this dial revolves a metal collar carrying a spirit level, to

which is affixed an index point indicating the angular

elevation of the object under measurement. No fine degree

of accuracy can be expected, of course, from a dial of so

small a radius, but, with the accompanying compass, the

instrument should be found extremely useful in educa-

tional work, such as is involved in the practical study of

physical geography, inasmuch as it will familiarise the

student with the principles of the angular measurements

of elevation and azimuth. The clinometer would be

simpler to use, it appears to us, and would give greater

accuracy, if some method were devised of attaching the

collar carrying the level and inde.x to the stand, thereby

leaving the sights and dial to move independently of the

latter, which could then be accurately levelled at the com-

mencement of the observation and afterwards left un-

disturbed.

OVR ASTRONOMICAL COLUMN.
Mellish's Comet, igoye.

—

A second telegram from the

Kiel Centralstelle informs us that the comet discovered by

Mr. Mellish at Madison on October 13 was observed by

Prof. Hartwig at Bamberg on October 15. Its position

at I7h. 0-401. (Bamberg M.T.) was R..'\.=8h. 26m. 13s.,

dec. = 8° 45' 16" S., and its magnitude 9-5.

The following are a set of elements and an ephcmeris

calculated by Miss Lamson from places observed on

October 15, 16, and 17, and communicated by Prof.

Pickering to the Kiel Centralstelle (Circular No. 100) :

—

Elements.

T=I907 September I2'47 (M.T. Greenwich).

00 = 291°

1907 'O= 55

'/ =0-973

Epher. is i2h. (G.M.T.).

Bri?ht

I-I5October 19 8 14-1 - 7 o .„

23 7 577 -4 38 —
27 7 36-0 -I 30 —
31 7 6-8 +2 39 206

The brightness at time of discovery (mag. =9-0) is taken

as unity. On October 27 the comet will be about half-

way between y (26) Monocerotis and Procyon, and on

October 31 it will be some 2° north of 5 (22) Monocerotis.

On the Tatter date the comet will rise a little to the north

of east at about 10.30 p.m.

.\ Bright Meteor.—Mr. W. F. Denning informs us

that a fine meteor = 9 was seen by Miss Irene Warner

of Horfield Common, near Bristol, on October 19 8h. 50m.

It disappeared close to the star S Aquarii, near the planet

Saturn, and was directed from the north-east region of

Cygnus, near a and €. It was of a fiery yellow colour

and formed quite a conspicuous object even in the presence

of the nearly full moon.

The Spectra of Sun-spots and Mira Ceti.—In the

September AstrophysUal Journal (vol. xxvi., No. 2, p. 123)

Father Cortie compares the spectra of Mira Ceti, taken at

Stonyhurst during the maxima of 1897 and 1906, with the

sun-spot spectrum, and infers therefrom that the tempera-

ture of the spot vapours is lower than that of the photo-



648 NA TURE [October 24, 1907

sphere, thus confirming the results previously obtained by
Sir Norman Lockyer, Profs. Hale and Adams, and others.

There are strong reasons for believing that the spectrum-
producing vapours of Mira were at a higher temperature
during the 1906 than during the 1897 maximum. In the

first place the star was brighter, and therefore presumably
hotter. Again, the changed intensity of the hydrogen lines

and of the characteristic absorption bands also indicates,

according to our present knowledge, an increased tempera-
ture in 1906. Concurrently, the titanium-o.\ide bands in

the spectrum of Mira were weaker in iqo6 than in 1897,
and, as these bands are stronger in the spot spectrum
than in that of the photosphere, it seems reasonable to

conclude that the spot vapours are therefore cooler than
those of the general photosphere.
The evidence thus afforded by the temperature, and the

accompanying spectral, changes of Mira from one maxi-
mum to a higher one agrees with Sir Norman Lockyer's
temperature classification of the stars wherein similar
changes, from type to type, are held to determine the
relative positions of the Antarian and Aldebarian groups.

Recently discovered Minor Pl.vnets.—In No. 4205
(October 10) of the Astronomische Nachrichten, Prof.
Bauschinger gives a list of thirty-four recently discovered
minor planets showing the permanent designatory number
that has been allotted to each. The last date of discoverv
given is June 9, 1907, and up to that time six hundred and
thirty-five of these objects had been allotted permanent
numbers. The present list also gives the provisional desig-
nation, the name of the discoverer, the date of discovery,
and, where it has been allotted, the proper name by which
each asteroid is to be known. A second list gives the
elements for the orbit of each minor planet where they
have been determined. Fifteen of these objects, which
were allotted provisional numbers in 1906-7, have been
found to be identical with previous discoveries.

Elements of Comets 1907a and igo7i.—.'\ set of para-
bolic elements for the orbit of comet 19070 is published
by Signor E. Tringali in No. 4205 of the Astronomische
h'achrichten (October 10).

The same journal also contains a set of parabolic
elements for comet 19071?, calculated by Prof. E.
Millosevich from observations made on June 16, Julv 18,
and August 22. The results of a number of observations
of the latter comet made at the Kremsmiinster Observatory
during the period July 4 to August 28 are given by Prof.
F. Schwab in the same issue. On August 18 the comet
was of 2c; magnitude, and its tail was seen to extend 16°
in the direction from \ to 7 Geminorum.

The Liverpool Astronomic.\l Society.—We have re-
ceived the annual report of this very active society giving
a brief ri<sume of the work done and papers read during
the session 1906-7. .Among the latter, reference may be
made to the president's address delivered at the opening
meeting by Mr. W. E. Plummer, who, in a most interest-
ing paper, directed attention to a few of the more urgent
problems at present facing the practical and the theoretical
astronomer.
An excellent photograph of Mr. George Higgs is re-

produced as a frontispiece, and that observer contributes
a short paper dealing with recent advances in the absolute
wave-length measurements of solar radiation. Some
curious phenomena were described by Mr. C. T. Whitmell,
who sunposed the observer to be located on the sun, and
from that standpoint surveyed the solar system. Of more
practical interest were the pacers by the Rev. R. Killip, on
the planet Jupiter ; Mr. H. Waters, who presented a few
notes to beginners in stellar photography ; and Mr. F. W.
Longbottom, on work with a i2:5-inch reflecting telescope
of 24-inrh focus. The two last-named papers are illus-
trated by reproductions of photographs, that of the vicinity
of 7 Cassiopei.-E having been taken bv Mr. Waters with a
:^^-inrb Voigtlander portrait lens of 8 inches focal length
mounted on a rough equatorial stand and driven by hand.

A MonERN Sun-dial.—The August number of the Bulletin
de la Sor.iHi astronomique de France (p. 360) contains
an interestino- illustrated description of a sun-dial which
the author, Vicomte d'Aurelle Montmorin, thinks may suit
the modern requirements of the general public. The usual
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gnomon is replaced by a wire stretched across a rect-
angular frame, its shadow being cast on to a semi-
circular dial at the back. The frame is adjustable on
pivots to any latitude, and curves engraved on the instru-
ment give the equation of time for every fifth day.
Setting screws are provided to adjust for longitude, once
for all, and for the equation of time, so that no calcula-
tion is necessary, the time being read off directly from the
dial, which is divided into divisions of five minutes each.
The instrument is very portable, and the author suggests
an ingenious arrangement of selenium cells whereby the
hours and quarters might be struck on one or two gongs.

FLEAS AND PLAGUE.
CIR LAUDER BRUNTON, K.R.S., delivered the^ inaugural address at the opening of the twenty-fifth

session of the London School of Tropical Medicine on
Monday, October 25, Mr. R. L. Antrobus, C.B., .Assistant

Under Secretary of State for the Colonies, presiding.

He described the campaign against mosquitoes in relation

to malaria and yellow fever ; sleeping sickness, its spread
along the lines of commerce in .Africa and its transmission
by a tsetse-fly ; and then proceeded to discuss plague. The
ravages of this disease in Europe in the fourteenth century
under the name of the " Black Death " were described,

and quotations from contemporary writers were given
illustrating the terrible condition to which the countries

attacked were reduced by the pestilence.

In India at the present moment the ravages of plague,
though not so groat as those of the Black Death or of

the Great Plague in London, are nevertheless dreadful.

During the first si.x months of this year no less than
1,060,000 deaths from plague occurred in India, and out
of these 632,000 occurred in the Punjaub, which has a
population of only twenty-five millions, that is to say, one
in every forty inhabitants in this district has died of plague
between January and June.

It has long been observed that great mortality in rats is

apt to precede pestilence, and Mr. Hankin suggests that

the story of the Pied Piper of Hamelin is a legendary
.account of a plague epidemic. Simond first suggested that

fleas transmitted the virus, and the most convincing
experiments have been made by Captain W. Liston,

I. M.S., who found that 61 per cent, of white rats and

S2 per cent, of Bombay rats contracted plague from fleas

which had fed upon infected rats. He then found that

fleas would infect guinea-pigs. He further showed that

guinea-pigs did not catch plague if they were protected

from fleas in various ways, e.g. by wire gauze, adhesive
fly-paper, &c. His experiments have been confirmed and
extended bv the Advisory Committee appointed by the

Secretary of State for India, the Royal Society, and the

Lister Institute, who concluded from their experiments
that :—

(i) Close contact with infected animals does not give

rise to plague epidemic among guinea-pigs when fleas are

excluded.

(2) If fleas are present, epidemic starts at once.

(3) .An epidemic may be started when no contact with
a plague-infected anim.al is allowed, when fleas from in-

fected animals are introduced.

(4) Infection can take place without the animal being
in contact with the ground. Thus a guinea-pig put in

a wire cage and suspended 2 inches from the ground con-
tracted disease.

(5) Aerial infection did not take place if the cage was
2 feet (that is. more than fleas jump) from the ground.

(6) In all the animals thus naturally infected the large

proportion, 90 per cent, (nearly), of the buboes were in

the neck ; 179 animals were examined, and in obtaining

fleas from animals 653 per cent, were obtained from head
and neck.
The great diflficulties in the way of preventive measures

are ignorance and apathy, to which superstition is often

superadded. In some parts of India there is £<reat pre-

judice against taking life of any kind, but this is not

universal, because in some parts goats are oR'ered to Kalee,

the Goddess of Destruction. If the Brahmins could per-
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suade the natives that the sacrifice of a dead rat as often

as possible to Kalee would avert pestilence, rats would
very soon be destroyed, and plague would be at an end.

Cases of plague from time to time arrive at the Port

of London, and rats might therefore become infected and
start a pestilence in our midst. We are pursuing a foolish

policy in allowing rat- and flea-infected districts to exist in

the East End of London and other similar places.

THE THIRD " PREHISTORIC " CONGRESS OF
FRANCE.

'T'HE third Congres pr^historique de France was held
' at Autun (Saone and Loire) from August 12 to

August iS, and attracted some 350 adherents, about fifty

more than did the congress held at Vannes in 1906. More
than 150 archaeologists attended the scientific meetings
and excursions held at Autun.
The congress was opened in the town theatre, where

an address of welcome was delivered by the Mayor 'of

Autun. Then Dr. A. Gu^bhard and Dr. Marcel Baudouin,
the president and general secretary respectively of the

congress, made the usual statements, and were followed

by the official delegate of the Minister of Public Instruc-

tion, Prof. Matruchot, of the Faculty of Paris and director

of Pro Alesia. Prof. Matruchot congratulated the Soci^t^

pr^historique de France on the success it has attained,

and conveyed to it the compliments of the Government.
On Monday evening, August 12, the congressists

attended a reception at the Town Hall at the invitation

of the learned societies of Autun, a group of bodies held

in high respect in France. The brilliancy of this gather-
ing was enhanced by the presence of numerous professors

and men of science from other lands, the list of those
present including the names of M. Rutot (Brussels), Prof.

Cossina (Berlin), MM. O. Montelius (Stockholm),
Valdemar Schmidt (Copenhagen), Count Zeppelin d'Arle-

hausen (prefect of Lorraine), M. Wassre (Switzerland),

MAL Lewis and DicUins (England), M. Peabody (U.S.A.),

&c. In addition to several German professors who assisted

in the meetings of the congress, there were also present

Profs. Adrien de Mortlllet (Paris), P. Girod (Clermont-
Ferrand), Dr. Henri Martin, M. Edmond Hue, M. Gustave
Chauvet (Ruffec). Dr. Baudon, deputy of Beauvais, &c.

Among the subjects discussed should be mentioned that

which treated of the prehistoric features of the Eduen
country, in which the congress was held, and which was
celebrated in the Roman history of Gaul. In the environs
of Autun itself is situated the " Champ de la Justice,"

a Neolithic station which has furnished a number of
" finds," and formerly included a fine megalithic align-
ment, which to-day is totally destroyed. This was visited

by those who attended the congress, and there is in-

dubitable evidence that it was formerly an ancient fortified

camp, of which only the eastern side of the vallum, which
has been investigated by M. D^chellette, remains.

Part of another evening was devoted to each of the

walls of the town, and groups of the congressists also

visited the Roman remains of Autun, which is surrounded
on all sides bv primitive ramparts dating from the time
of Augustus ; the temple of Janus, the sepulchral pyramid
of Couhard, and the principal gates, such as La Porte
St. Andr^ and La Porte d'Arroux, were amongst the sites

visited. Then another place of great interest was found
in the Roman theatre, at one time an important struc-

ture, now a mass of ruins, which, however, forms one of

the chief attractions to tourists in Autun.
The principal question on the agenda of the congress

was that of prehistoric camps and fortifications, which
have been thoroughly examined by the learned president

of the meeting, M. Gu^bhard. These were clearly de-

scribed and discussed by the president before a large meet-
ing of the whole congress held in the theatre on the

evening of August 13. The exposition was rendered more
enjoyable by the lantern-projection of more than 130 slides,

and was so enthusiastically received by the large audience
present that another afternoon was devoted to this complex
subject.

.'\nothef lantern lecture was delivered, on the afternoon
of August 14, by Mr. Lewis (England), his subject being
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the principal megaliths of England, whilst Mr. F. V.
Dickins (England) exhibited a number of photographs of

Japanese megaliths taken by M. Goodhan. These photo-

graphs were greatly appreciated by the audience, and, in

the subsequent discussion. Dr. Marcel Baudouin, the great

French authority on the study of megaliths, insisted upon
the great interest of the English cromlechs and of the

Japanese allees couvertcs, which belong to a more recent

epoch, and of which the funeral ornaments singularly

recall those of the Gaulish sepultures.

This meeting concluded with a lantern demonstration
given by Dr. Henri Martin, who dealt with the remains,

showing traces of utilisation, found at stations of the

Monsterienne epoch in Charente and Dordogne.
It is not advisable to describe here all the communi-

cations discussed at the congress, but it should be recorded

that, concerning the megaliths, it seems to be generally

admitted in France that the monuments were unquestion-

ably oriented for a set purpose. Dr. Baudouin, who,
following Gaillard (of Plouharnel) and many others, scien-

tifically defends this theory in France, stated that the

orientation varies from N.E. to S.S.E. in Brittany and
Vendee, and clearly refers to the rising sun if one takes

into account the latitude of the place and, an important

factor, the momentous seasons.

The variation of the orientations indicates that in erect-

ing these monuments all the seasons were considered,

although the alignments to the winter sun predominate, as

in Brittany, where the most frequent direction is S.S.E.

This is in good accordance with the results of the work
recently prosecuted in England concerning this important
problem. The author also insisted upon the relations

between menhirs and dolmens, and showed by an example,
xpropos and indisputable, that the menhirs were really

indicators of megalithic sepultures, or of the limits of the

necropolis of this epoch. By using two certain holed

stones as indicators, he was enabled to discover an allie

couve'rte which was buried under the soil, and had until

then remained undiscovered. This " find," made with re-

markable scientific precision, was received by numerous
foreign congressists as a striking example of the value

of a theory which many of them still ignore.

The question of the place the Aurignacien stratum
should occupy in the classification of Palaeolithic indus-

tries w^as also discussed at length, first at Autun by Prof.

Girod, then at Solutr^ itself by Dr. Arcelin, jun., and
M. Adrien de Mortillet. One sees that the excavations of

Solutr^ should afford the much-desired solution of this

problem, but it is not there, for the stratigraphy of that

classical station is very intricate owing to serious land-

slides, and the consequent over-running, which detracts all

meaning from the disposition of the layers laid bare by
the recent work of M. Arcelin, jun. This worker believes,

however, the sotis-soluirienne layer to be re-mounted ; but

M. de Mortillet holds the opposite opinion, and believes

that the over-running is real.

The question of forgeries was also discussed, and it was
decided that it is necessary to warn prehistorians con-

cerning " finds " in the CharoUais country, near Autun.

Possibly some of the Neolithic arrows of bizarre shapes

are genuine, but it is certain that others are the work
of clever forgers.

" Eoliths," the fruitful source of much debate, also

came up for discussion. The subject seems threadbare in

spite of the frequent writings of M. Rutot. He apparently

admits that there are " eoliths " of every epoch of the

"Stone age," but the true "eoliths" are those which
correspond to the Tertiary deposits and suddenly appear

in the Lower Quaternary. This is what may be called,

with Dr. Baudouin, the PrichdJien, without entering into

the detail of the layers.

Four days, instead of three, were this year devoted to

the final stages of the congress, the session being
augmented by one day for this purpose. In this time all

the camps were visited, special attention being paid to the

stations of the Iron age. Thus, in the days devoted to

the more extensive excursions, the congressists visited

Mont Beuvray, near Autun, which, under the name of

Bibracte, was formerly the central Oppidum of the Aedui.

Here are carefully preserved the precious remains of bravr-

Gaulois, of which other specimens were also seen in the
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Mus^e de 1 'Hotel Rolin. The toilsome journey to an

altitude of 8io metres was amply repaid by a good lunch,

and, in spite of the rain, by the more artistic pleasure of

the grand panorama of surrounding plains and hills which

is to be seen from the summit.
This visit to Mont Beuvray, a hill well known to the

whole world, since it has justly given its name to an

important epoch—the Iron age—recalled the fact that

Csesar once visited this Oppidum, and shortly after pro-

tected the Aedui from the Helvetian attack, and also

from that of Ariovistus. It was here, too, that the Gauls
held the famous general assembly, after the Acdui

abandoned the Roman cause, and proclaimed \"ercingetorix,

the proclamation no doubt taking place near the Pierre

de Vibre.

The ancient importance of this fortified Eduen camp is

also attested by the fact that Cssar, after the triumph
at Alesia, established himself there. After this, Gaul was
completely submitted to the Eastern civilisation, and
Bihracte (with its Beirjraysicn, i.e. its Industrie du Fer),

some years after the commencement of the Christian era,

was completely obliterated by a forest fire. Vestiges of

the town have been found by a modern Eduen, BuUiot,

and a room in the Mus^e de 1 'Hotel Rolin is devoted to

the results of the gigantic excavations. These were
shown to the congressists by his worthy successor, M.
Di^chelette, who also exposed, for the congress, several

Gaulish habitations, and prepared an exposure laying bare
part of the old ramparts of the Oppidum, thus affording

the visitors a view of a good example of the construc-

tions of that epoch.
On August i6 an excursion to the boundary of the

C6te d'Or and Sa6ne and Loire occupied the attention of

the congress, and a number of dolmens in the neighbour-
hood of Nolay and Decize were examined, but these do
not recall anything of those well-known monuments on
the borders of the Gulf of Morbihan. This visit showed
what becomes of monuments in the centre of France, as

those of the Field of Justice, in Saint Pantaloon, near
Autun, had already appeared as an ultramicroscopic re-

duction of those of Menec and of Kerlescant at Carnac.
The evening was devoted to an enjoyable visit to the

camp of Chassey, a typical Neolithic fortification occupied

later by the Gallo-Romans. In the hands of the late

director of the Muste Rolin, Dr. Loydreau, this camp
furnished a valuable collection to the museum, and, thanks
to the enthusiasm of M. R. Gadant, the room devoted to

the collection was solemnly declared open during the visit

of the congress. The subject of this second excursion was
restricted entirely to the two principal periods of the

polished stone epoch.
Looking south from Chassey, the far-away plateau of

Aluze may be seen, considered by the Eduens as being the

only Alesia possible. This supposition has not, however,
prevented M. Etienne Bonneau from preparing his modest
work, in spite of many difficulties, on the Sifege d'Aluze
par J. C^sar.

At the camp of Chassey, of which the northern and
southern parts of the vallum remain intact, excavations
had been specially preserved, and furnished the visitors

numerous fragments of Neolithic pottery and remains of

Bovides, &c.
The third day was devoted to the Palaeolithic age, to

the period of the pierre taillee, and to this end the con-
Efressists visited the very fine collection made by .Arcelin

pere from the classical beds of Solutr^, and now to be
found in the Mus^e de Macon. The son of the inventor
of Solutr^, Dr. Arcelin fils, was the guide, and had pre-

pared a new cutting of the Clos du Charnier, which
showed in situ the exact stratification of the beginning of
Solutricn. As has already been mentioned, this visit did
not give the key to the tfiorny question of Prt'sohitrfen or
Atirignacien, on which sides are taken by the leaders of
the Belgian and French brigades.
But the old school of prehistoric France showed that

the Solutr(5 bed has been greatly modified by the earth
displacements, and so rendered little assistance to the
solution of the Aurignacien problem. Against this the
few facts have shown that the layers, as known, of horses,
which form the base of the station, appear to be con-
temporaneous with the Moustcrien. In fact, it appears,
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a priori, that one such place which had been frequented
by the Palaeolithic workmen had also been inhabited by
the Solutr^ens. Certain Hints, and remains of horses,
apparently prepared on the Moustericnne model, have been
found by Drs. Arcelin and Baudouin.
On the last day of the excursions a visit was made

to the Oppidum d 'Alesia, where there are rare traces of

the Gaulois (huts, &c.). The epoch appears to be com-
pletely the Gallo-Roman, i.e. at the end of the Iron age.
Here is to be seen the result of two years' assiduous
labour, and one sees that if Faith is not able to raise

mountains. Science of to-day is able to dig out from their

foundations the majestic ruins of several successive Roman
civilisations. In face of these works, the question which
suggested itself was, " If by some unlikely chance this

was not the true .Alesia, how is it that a town, having
presented such elaborate monuments, has left no trace of

itself in the primitive history of France? "

This visit, with that to the two special walls which
were seen at Alisc Sainic Reine, worthily brought the
congress of Autun to a close.

.As a proof of the enthusiasm aroused, it may be stated

that the last excursion attracted more than 100 par-

ticipants. In spite of the complexity of the excursion pro-

gramme, and in spite of the large number of adherents,

the congress programme was carried out punctiliously.

The splendid organisation of this Congris pr^historique

de France may henceforward remain a model for others.

It is to be hoped that its success will be repeated upon the

occasion of the fourth congress in 1908, and that a still

greater number of foreign workers, more especially the

specialists of Great Britain, will be present.

ECONOMIC BIOLOGY AND AGRICULTURE.

A CONFERENCE to mark the inception of a new
department of economic biology at University

College, Bristol, was held on Thursday, October 17, in

the Bristol Museum, the Right Hon. Henry Hobhouse,
P.C., taking the chair.

Mr. A. D. Hall, director of the Rothamsted Experimental
Station, speaking upon the experimental work at Roth-
amsted, directed attention to the part played by bacteria

in the fixation of nitrogen in the soil. Mr. E. S. Salmon
(.Agricultural College, Wye) referred to the destructive

character and prevalence of fungus pests, and the beneficial

results following the use of various spray solutions. Mr.
F. y. Theobald (vice-principal Wye College), in dealing

with the investigations upon insect pests, urged the import-

ance of each worker making his own observations upon
their life-history and habits within the district in which
he worked, otherwise much mischief would result from the

repetition of misstatements. It has been found, for ex-

ample, that the winter moth, the wingless females of

which are supposed to emerge in the middle of October
and ascend tree trunks to lay their eggs, does under certain

conditions and in some districts appear earlier, so that

grease banding of the trees is in such cases carried out

too late, and much damage results.

Prof. J. R. Ainsworth Davis (.Aberystwyth), speaking

upon economic biology in relation to fisheries, urged a

much closer connection between educational work and
trade. He also pointed out the need of a fuller know-
ledge of the movements of food fish, and the importance
of organising systematic investigations upon the fisheries

of the Bristol Channel and the rivers flowing into it. Mr.
T. H. Middleton (Board of Agriculture and Fisheries),

speaking upon the public and departmental aspects of

economic biology, stated that it is the policy of the Board
to subsidise institutions establishing departments of agri-

culture, recognising that the work of economic biologists

is of public benefit, in that all are consumers. The result

of disease and unscientific management leads to dearer food-

stuffs. The Board has a special interest in the work of

biologists, and can be made an effective intermediary

between the scientific man and the grower. It is possible

that a time will arrive when the Board will be able to do

more in support of applied science, and when that time

comes consideration will be given to those institutions
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which have actively worlved for the benefit of agriculture,

forestry, and fisheries.

Mr. W. R. Barker, chairman of the Museum and Art

Gallery Committee, said the committee of that institution

recognises the beneficial effect of active cooperation with

the University College of Bristol, and to that end is rapidl/

developing a special section of economic biology for the

exhibition of insect and plant pests, and of material

damaged by them. Prof. A. F. Stanley Kent explained

that the new department has been called into existence

bv the needs of the west of England, and that applications

for help and inquiry have come in rapidly. Valuable
research work has already been carried on at the college

in matters relating to economic biology, and important

results have been obtained in connection with ciders, black-

currant disease, and the development of lobsters on the

coast of Devon and Cornwall. It was announced that

.Mr. Richardson Cross has offered land for an experi-

mental station, where investigations upon various crops,

manures, &c., can be carried on ; additional land has
also been oiTered by Mr. James Sinnott at St. Anne's
Park. It is intended that the teaching side of the work
shall be kept subsidiary to the advisory, and that the real

function shall be to supply information and render help

wherever required. Prof. Lloyd Morgan pointed out that

academic and national interests in these matters are one,

and that the department will directly benefit the com-
munity. Mr. W. E. Collinge (Birmingham) described the

work of his department in the University of Birmingham,
instancing as an example of the work done the yield from
two orchards of the same acreage, and only separated

by a road. One left unsprayed produced fruit worth 122L
;

the other, that had been sprayed, produced fruit worth

497'-

SYNTHETICAL CHEMISTRY IN ITS
RELATION TO BIOLOGY

TT is easy to understand why in its early youth organic
* chemistry was so closely connected with biology

; the

materials which the chemist was called upon to investigate

were mostly products of animal or vegetable origin.

Indeed, carbohydrates, proteins, and vegetable acids served
Lavoisier, Gay-Lussac, Berzelius, and Liebig as materials
in elaborating the methods of elementary analysis.

The isolation of urea from animal urine by Rouelle,

the recognition of uric acid, lactic acid, malic acid, and
glycerine by .Scheele, the isolation of asparagine by
Vauquelin and Robiquet, of morphine by Serturnier,

together with many other similar discoveries accomplished
during the first ten years of the nineteenth century, are

admirable examples of the manner in which the living

world was drawn upon and made to yield up its treasure

of chemical compounds. The many hundreds of natural
organic compounds enumerated in the text-books of animal
and vegetable chemistry are proof of the rich harvest
since gathered in this field of investigation ; but how small
is their number when compared with the 130,000 carbon
compounds which organic chemistry can boast of to-day.

W\ these, it is known, are either products of the artificial

transformation of organic matters occurring naturally or

have been completely synthesised from their elements.
The accumulation of this huge material, including the

elaboration of the necessary methods, has been the main
occupation of organic chemists during the past sixty

years ; and as their discoveries gave rise to much happy
speculation, for the time being they took the lead in

developing chemical theory.

It is not to be denied that, in the latter half of the

last century, owing to the growth of the subject in import-
ance, organic chemistry became separated from biology.

It cannot be mere chance that the most famous of Liebig's

pupils, A. W. Hofniann, A. KekuM, and A. VVurtz, did not
follow the example of their great teacher, whose chief

triumphs were won by the use he made of chemical
methods in solving biological problems. Perhaps they
were restrained by the feeling that, mainly through his

1 Ahrideed from the FaraHav lecture delivered hy Prnf. ?:niil Fischer,
F.R.P., at a meeime r-f ihe Chemical Society held at the Royal Institution

on Fiiday, October 18.
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influence, physiological chemistry had been developed into

a separate discipline, which should be cared for by men
who could devote themselves entirely to its service. Such
subdivision of labour undoubtedly has many advantages

;

the disadvantages would have outweighed these had it

precluded interchange of experiences and friendly co-

operation of workers in the two fields ; the history of

both sciences, however, affords ample proof that such has
not been the case.

Physiologists have ever been ready to avail themselves
of the latest developments of chemical analysis and
synthesis, whilst organic chemists have not only been
stimulated in many ways by biologists, but their studies

have derived much practical aid from biological science.

I m;iy instance the modern development of the chemistry
of fermentation, which began with the pioneer work of

Pasteur, and was greatly favoured by the introduction of

Koch's refined bacteriological methods; also the flourish-

ing industry to which the manufacture of medical remedies
prepared by synthetic methods has given rise.

But organic chemistry will certainly never be content

to act as the mere handmaid of biology. This is

impossible, as the theoretical and technical problems which
she is already called upon to consider are too numerous,
and they cannot fail to increase in number and importance
in the future ; but I do consider it not only possible, but
desirable, that the close connection of chemistry with
biology which prevailed in the days of Liebig and Dumas
should be re-established, as the great chemical secrets of

life are only to be unveiled by cooperative work. I will

therefore attempt to indicate the part chemistry can play

by reference to cases of which I can claim to have
personal ex[5^rience.

We know that in nature the construction of organic
matter begins in the leaves of plants with the conversion

of carbon dioxide into sugar, from which many physio-
logists suppose the complex substances contained in the

living cell are formed by further changes in which
nitrogen, sulphur, and phosphorus take part.

These transformations are for the most part enveloped
in mystery. We know nothing definitely even of the

assimilation of carbon dioxide. Of the various hypotheses
advanced to explain the change, that advocated by \. von
Baeyer has gained most support, namely, the view that

the initial product is formaldehyde, glucose being formed
from this by a process of polymerisation. Actually both
changes have been effected artificially. After it had been
shown by Bulleroff that on heating formaldehyde with lime

water a sugar-like, syrupy product is formed, and
O. Loew had improved the method of effecting the con-

densation, I was able to adduce proof that the complex
mixture contains a small quantity of an a-acrose which
can be transformed into glucose. As it was known that

carbon dioxide could be converted into formaldehyde by
more or less drastic means, the pieparation of glucose

from carbon dioxide thus became a possibility. Recently,

Fenton has succeeded in carrying out the reduction of

carbon dioxide to formaldehyde at a low temperature in

aqueous solution, so that it is now possible to effect the

complete synthesis of sugar at temperatures such as prevail

in the living plant. But how thorough is the work of the

plant in comparison with our laboratory practice ; usually

when such questions are discussed, the poor yields which
our methods give rise to are forgotten I

I need only allude here to recent apparently successful

attempts, on the one hand, to effect the reduction of

carbonic acid to formaldehyde by means of light, and, on
the other, to detect formaldehyde in green leaves, as Prof.

Meldola dealt exhaustively and critically with these ques-
tions in his presidential address eighteen months ago. I

may be allowed, however, to dwell somewhat on one
peculiar feature of the natural change, namely, the
asymmetric character of the synthesis ; according to pre-

sent exoerience, and especially the brilliant investigations

of H. Brown and Morris, the optically active hexoses of

the i/-series, sjlucose and fructose, are alone formed.
But from the experience gained in effecting syntheses in

the sugar group, as I showed some time ago, it is possible

to give a fairly satisfactory explanation of this change.
It is only necessary to assume that the condensation is

preceded by the formation of an additive compound of
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formaldehyde with some optically active constituent of
the chlorophyll granules. I shall give a more precise form
to this hypothesis if I say that I consider it probable that
the carbon dioxide itself enters into combination in this
manner, as there is reason to suppose that the proteins
offer sufficient opportunity for its fixation ; according to

Siegfried, even the simple amino-acids are capable of com-
bining with carbon dioxide. I am inclined to think that
this compound with carbon dioxide undergoes decomposition
into o.xygen and a reduction product, probably a derivative
of formaldehyde ; the condensation to sugar takes place
either in the original asymmetric comple.x or in one pro-
duced from it by a secondary change involving the separ-
ation of the formaldehyde and its re-association in some
other manner. It may be that the condensation takes
place directly or that intermediate compounds, biose or
glycerose, are formed. Thanks to the researches of
Marckwald, and especially those of Mackenzie, we are
acquainted with a whole series of asymmetric syntheses

;

no one of these, however, is half so complete as that
involved in the formation of sugar under natural conditions.
Indeed, it is obvious that if the natural process is to be
imitated in vitro, it will be necessary to alter the methods
hitherto adopted in every single detail ; difficult as this
may appear, it is not altogether impossible.
But even if this be done successfully, the precise nature

of the assimilation process will not be finally elucidated.
It is to be expected that this will only be accomplished
when biological research, aided by improved analytical
methods, has succeeded in following the changes which
take place in the actual chlorophyll granules.
The carbohydrates elaborated by the plant undergo com-

bustion to carbon dioxide and water in the animal body.
The change is easily effected by means of powerful
oxidising agents at the ordinary temperature ; the natural
process, however, must be a very different one, as in the
organism oxygen is conveyed to the carbohydrate by
oxidising enzymes, and doubtless many intermediate pro-
ducts are formed of which we know little at present.

It would be easy to multiply examples ; but these two
are sufficient to demonstrate the incompleteness of the
explanation of biochemical processes deduced from the data
of organic chemistry. The service rendered to biology bv
chemical analysis and synthesis, which will be rendered
by it in even greater measure in the future, is to be sought
in other directions.

The ultimate aim of biochemistry is to gain complete
insight into the unending series of changes which attend
plant and animal metabolism. To accomplish a task of
such magnitude, complete knowledge is required of each
individual chemical substance occurring in the cvcle of
changes and of analytical methods which will permit of
its recognition under conditions such as exist in the living
organism. As a matter of course, it is the office of organic
chemistry, especially of synthetic chemistry, to accumulate
this absolutely essential material. The chemical constitu-
tion of hundreds of carbon compounds which occur
naturally has already been determined, and their more
important properties have been established ; but far more
remains to be done. In proof of this, let me briefly direct
your attention to the three great classes of substances
which predominate in the living world : the fats, the
carbohydrates, and the proteins.

It was established at least ninety years ago bv Chevreul,
in the course of his celebrated investigations into the
process of soap-making, that the fats can be decomposed
mto the glycerine discovered by Scheele and into fattv
acids

; but the relationship of these latter to one another
could not be understood until the conception of homo-
logous series had been evolved in organic chemistry. The
classical researches of Berthelot and the discovery of glvcol
by Wurtz were necessary preliminaries to the establish-
ment of the constitution of glycerine ; the final proof that
the fats nre neutral glvceric salts of the fattv acids was
first provided by Berthelot's synthesis. Synthetic methods
have made us acquainted with the mono- and di-glycerides
and also wiih mixed triglvcerides such as have frequentiv
been met with of late in 'nature. Nevertheless, the group
m which the natural fats are ranged is one in which there
are still many lacuna; and manv misstatements to be
corrected.
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The problems afforded by the fats are simple, however,
in comparison with those connected with the carbohydrates.
The original subdivision of the group into mono-, di-, tri-,

and poly-saccharidcs has been justified in practice. Up to

the present time only the monosaccharides have been
studied satisfactorily from the point of view of their spatial

structure. The growth of our knowledge of the mono-
saccharides has proved in many ways to be of import-
ance in connection with biological inquiry, especially in

enabling us to penetrate the mystery of enzyme action
somewhat further.

On contrasting the effects which emulsin and the

enzymes in yeast produce on the various glucosides pre-

pared by synthetic methods, I was led to conclude, not
only that there was a difference between the two series

of optical antipodes similar to that discovered by Pasteur
in the course of his studies of moulds, but that very slight

changes in configuration were sufficient to inhibit the

action of enzymes entirely. I was led by these observ-
ations to apply the simile of lock and key as an expression
of the close inter-relationship in configuration which obtains
between the enzyme and the substance which it attacks.
Similar results were obtained on investigating the

behaviour of the stereoisomeric he.xoses with yeast, the

fermentative power of which we now attribute to an
enzyme—E. Buchner's zymase.
The experience gained with the glucosides became of

service in studying the polysaccharides. Another outcome
of the investigation has been the discovery of distinct

enzymes capable of attacking di- and tri-saccharides. .As

the result of these inquiries, I was able to formulate a
rule of general biological significance, namely, that the

alcoholic fermentation of a polysaccharide is necessarily

preceded by its hydrolysis by some particular enzyme. It

was shown, especiallv in the case of the invertase of

Monilia Candida, that it is not essential that the enzyme
should even be soluble in water.

Unfortunately, but few successful syntheses of poly-

saccharides have been effected. It is most desirable, there-

fore, that better methods should be devised, as it is prob-

able that the attack on the dextrins, gums, and similar

undeciphered substances is most likely to be successful if

made from the synthetic side. It is to be expected that

biology would gain much by the discovery and utilisation

of such materials ; more, perhaps, than it has from the

study of the monosaccharides and of the glucosides pre-

pared by artificial means.
The carbohydrate group is that in which use was first

made of enzymes as synthetic agents. Such syntheses

fascinate the imagination, as they approximate closely to

natural processes ; but I may point out that they cannot
take the place of purely chemical methods, as these latter

are so much more under our control and can be varied

in so many ways that we are in the position to produce
materials which it is quite impossible for the organised

world to furnish. Laboratory synthetic methods will be
indispensable for a long time to come, not only for pre-

parative purposes, but also as the means of elucidating

the structure of complex substances of natural origin.

This contention is applicable to the proteins even more
than it is to the carbohydrates ; as they are among the

most complex substances produced in the living world and
are concerned in all the vital activities of the cell, a
complete comprehension of their nature must obviously

precede the full development of biological chemistry. We
distinguish to-day some forty to fifty natural proteins,

discovered by the joint labours of chemists and physio-

loaists ; but it is to be expected that as the methods of

differentiating and separating them are improved, the!'

number will be lai gely increased.

At present the majority are known only in an
amorphous form ; some important terms of the group,
however, such as oxvhaemoglobin, e^^ albumin and the

albumin of horse serum, excelsin from the Brazil nut, and
the edestins from other plant seeds, have been obtained

in definite crystals ; but, unfortunately, it cannot be

decided from their crystalline appearance whether these

products are definite substances, as the tendcncv to form
mixed crystals is the greater the more complicated the

molecule. Examples in point are afforded by the aniline

dyes, the higher fatty acids, and the purine compounds

;
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and those who have studied the chemistry of the natural

silicates will be aware of the extension which mineralogists

have been compelled to give to the conception of iso-

morphism. It would therefore be altogether surprising if

the crystallised natural proteins should turn out to be

single substances.
Of the numerous attempts to unravel the constitution of

the proteins by analytical means, the only method which
has given useful results hitherto is that of hydrolysis.

Hydrolysis can be effected by acids or by alkalis, and also

by digestive enzymes ; the products, it is well known,
besides ammonia, are albumoses, peptones, and ultimately

amino-acids. The wide range of variation in composition
of these amino-acids is shown by examining a list of all

the substances hitherto prepared from the proteins.

The proportions in which the various amino-acids are

obtained from the different proteins vary very consider-

ably. In some cases they are altogether lacking, as may
be proved by application of the definite tests for tyrosine,

tryptophane, or glycine ; but it is worthy of note that,

as a rule, the amino-acids isolated from the mixtures pro-

duced by subjecting albuminous substances to hydrolysis

all occur almost without exception, especially is this true

of the important proteins which play the chief part in

animal or vegetable metabolism, so that the conclusion

must be drawn that none of them can be dispensed with
in organic life. With the exception of diaminotri-

hydroxydodecanoic acid, they have all been so thoroughly
investigated that their structure is well established. The
majority also have been synthesised, proof of their struc-

ture having, in fact, been given in this way. Only
oxyproline, histidine, and diaminotrihydroxydodccanoic acid

remain still to be synthesised.

With the exception of glycine, all the amino-acids
derived from natural sources are optically active ; but when
prepared bv ordinary synthetic methods, as is well known,
they are obtained in the first instance in the racemic form.
The resolution of the racemoids into their optically active

components has been effected quite recently in most cases.

Asoaragine, however, which is closely related to aspartic
acid, had been resolved into the two active forms bv re-

crystallising the inactive synthetic product from water
arid separating the two constituents mechanically. More-
over, in the case of some other amino-acids, for example,
leucine, the antipode of the natural form had been obtained
bv partially fermenting the synthetic product with moulds.
The complete synthesis of the active amino-acids which
are obtained from natural sources was first accomplished
by the method I introduced based upon the use of the acyl

derivatives. The method has been applied with success to

the majority of the synthetic products ; its extension to

the remaining cases, proline, lysine, tryptoohane. and.
cystine, is not likely to be attended with any difficulties.

-As the amino-acids are formed from the proteins, not
only when these are subjected to the action of hot acids
and alkalis, but also at moderate temperatures bv the

agency of the digestive enzymes, they are to be regarded
as the true foundation stones of protein molecules.
Opinions adverse to this hypothesis are only occasionally
met with ; they centre round the arbitrary suoposition
that complicated atomic re-arrangements may take place
during hvdrolysis.

Were one inclined to regard such objections as of

moment, all the experiments on the delerminntion of the

constitution of orsranic compounds by degradation methods
would be useless ; moreover, the conclusions which have
been drawn in other cases from the resuits obtained by
the dissection of compounds have been too freciuentlv con-
firmed by their synthesis. It is now possible to make this

claim on behalf of the proteins, as it has been found to be
possible, by a process the reverse of hydrolysis, to associate

amino-acids in such a m.anner that substances are produced
which, in the case of th'' simpler terms, closely resemble
pentones, whilst the more complex resemble proteins,

I have termed these synthetic products polvhrttlidrs. in

view of their relationshin to the neotones and to farilitnte

systematic treatment of the group on the lines of the
carbohydrates.

No useful puroose will be served bv my giving an
account of the synthetical methods on the present occasion,

especially as I had the honour, six months ago, of de-
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scribing to you the preparation of an octadecapeptide

derived from fifteen molecules of glycine and three mole-

cules of /-leucine, a substance which in its external proper-

ties closely resembles many natural proteins. I may say

that more than one hundred of these artificial polypeptides

have already been synthesised.

Many of them, it is true, belong to the lower stages,

but all the amino-acids previously mentioned, with the

exception of diaminotrihydroxydodecanoic acid, have been

made use of in their preparation. The synthesis of the

higher terms has been restricted hitherto to the combin-
ations of glycine, alanine, and leucine ; there is not a

shadow of doubt, however, that all the remaining amino-
acids could be associated in complicated systems with the

aid of our present methods. The knowledge of the

artificial polypeptides thus acquired has opened up new
ways of investigating the peptones and albumoses

analytically. During more than fifty years, physiological

chemists have "endeavoured without much success to isolate

homogeneous substances from these ill-defined materials

;

all the products described by them, however, bear indubit-

able evidence of being mixtures. By making use of new
methods based on the study of the polypeptides, it has been

possible during the last two years to isolate and detect

with certainty quite a number of dipeptides among the

decomposition products of the proteins.

In spite of encouraging successes, I am fully aware of

the difficulty of discovering the nature of all the com-

ponents of the various peptones and albumoses ; but in

preparing the way for the synthesis of the natural proteins

this is not even necessary. Probably the work can be

restricted to the reconstruction of the original system

from the major products of cleavage formed in the process

of hydrolytic dissection. I am indeed venturesome enough

to cherish the hope that I may be able to solve this

problem in the case of silk fibroin, one of the simplest

proteins. To deal with the whole of the proteins will

be a gigantic task ; so large a number of separate investi-

gations will be necessary that nothing less than the life-

work of a whole army of inventive and diligent chemists

will suffice to complete it. Probably, too, the unpleasant

discovery will be made that the natural proteins as we
know them to-day are only to be obtained by mixing the

homogeneous artificial products.

I have sketched this prospect merely to indicate the

manner in which synthesis must play the leading part in

this field of work. The nature of the more complicated

carbohydrates, as I have already pointed out, will also

have to he determined in the future, I imagine, mainly by

the application of synthetic methods. Obviously the con-

ditions are very similar in the case of the dextrins and

gums to those met with in the case of the proteins, and

starch, which has hitherto been regarded as a homogeneous
substance, appears also to come into the same category,

according to Maquenne's observations.

Not only do the proteins constitute the major part of

living protoplasm, but they appear also to be the material

from which the organism prepares its most wonderful

agents—the ferments or enzymes. In many of the more
thoroughly investigated biological processes their cooper-

ation has been demonstrated, and there is good reason to

suppose that they take part in all changes occurring

within the living cell. So much is certain, the physio-

logical chemistry of the future will be largely concerned

with the study of fermentative changes ; many indications

that this must be the case are to be met with in tracing

its latest developments.
The number of the enzymes has been rncreased to an

extraordinarv extent during the last ten years. I may
allude to the newly discovered enzymes correlated with

the carbohydrates : maltase, lactase, mellibase, trehalase,

amygdalase, inulase ; to the various oxidases : laccase,

tyrosinase : to the lipases, erepsin, enterokinase, arginase,

the sucroclastic and glucosidoclastic enzymes, and finally

to the zymase of alcoholic fermentation. Much valuable

information has been accumulated as to the manner ir

which thev act, as to their formation from zymogens, and

as to their assistance by co-ferments and their retard-

ation bv chemical agents or by anti-ferments. The specific

character of their action, in other words, their dependence

on the structure and configuration of the object they
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attack, has bocn proved beyond doubt, and favours very
definitely the assumption that enzyme and hydrolyte enter
temporarily into combination, a conclusion to which H. E.
Armstrong and E. F. Armstrong have quite recently again
very properly directed special attention ; but, unfortunately,
we know practically nothing of the composition of the
enzymes, as the complete isolation of an enzyme has never
been accomplished.
From observations hitherto made, it appears in a

measure probable that they are derived from proteins and
possess a protein-like character. If this be so, it may be
hoped that the experience gained with the proteins will be
of service in the investigation of enzymes.

In the meantime, there are other directions in which
synthetic chemistry can be of service in elucidating the
chemistry of fermentation. In the same way that the
artificial glucosides have been of use in establishing the
dependence of the action of enzymes on configuration, the
synthesised polypeptides are now being used by Abder-
halden, Euler, and others to define and measure the
activity of the proteoclasts. In a like manner, the synthetic
exploration of the purine group has served to direct the
recent observations on the fermentative de-amination and
oxidation of adenine, guanine, and xanthine. Finally,
attention may be directed to the use that has been made
of stereochemical considerations in the course of Bertrand's
interesting studies of the oxidation of polyhydric alcohols
by the sorbose bacterium.
Not only have the methods of organic chemistry proved

to be fruitful of results in the case of the proteins, but
also when applied to complex derivatives of the latter, such
as the nucleo-proteins, for example. Thus we are indebted
to the brilliant researches of A. Kossel and his school for
our knowledge of no less than four bases of the pyrimidine
and purine group obtained by breaking down nucleic acids,

and the analytical investigation of the latter has already
been carried so far that, in the opinion of H. Steudel, it

is to be expected that their synthesis will be effected at
no distant date. Similar success may be hoped for even
sooner in the case of the lecithins. Structural chemistry,
moreover, is slowly acquiring the mastery over cholesterin
by making use of the experience afforded by the synthetic
study of the hydroaromatic substances.

Besides the old well-known constituents of the animal
body, new substances having quite unexpected properties
have been added from time to time. Such are iodothyrin
from the thyroid gland—discovered by Baumann—and
crystalline adrenaline—isolated by Takamine from the
supra-renal capsule—minute doses of which increase the
blood-pressure. Judging from analytical results and the
synthesis effected by F. Stolz, adrenaline possesses a
relatively simple structure. In the opinion of the dis-
coverers, this is probably true of the " pancreatic secretin

"

made known by Bayliss and Starling's researches, which
has the remarkable property of liberating enzymes from
the pancreas. May it not also be true of the toxins of
many infectious diseases and of the antitoxins used in

serum therapeutics, the discovery and systematic investi-
gation of which by Behring, Roiix, P. Ehrlich and others,
are to be reckoned among the greatest achievements of
modern biology and medicine ?

The methods of organic synthesis will certainly serve
to throw light on the nature of all such substances of
animal origin. Equally numerous problems await solution
in the plant world.
The great success with which the alkaloids and terpenes

have been studied during the past ten years is known to
all, but it is only too obvious that much still remains to
be done when such substances as quinine, morphine, and
caoutchouc remain to be synthesised.

Alizarin and indigo are prepared artificially in huge
quantities, and we are well informed as to the structure
of haematoxylin and kindred substances : but our ignorance
is correspondingly great of most of the blood colouring
matters, as well as of manv coloured constituents of our
own bodies—of the hair, the skin, and the eye.
The fullest recognition, must be accorded', however, to

recent investigations on the complex colouring matters of
the blood and of chlorophvll. which is distantlv related to
the former, associated with the names of Schun'ck, Nencki,
Marchlewski, Kustcr, and Willstiitter.

In fine, the aid of synthetical chemistry is required in

every direction in arriving at a clear understanding of

structure and of change. The methods at our disposal in

the laboratory are doubtless altogether different from those
which come into operation in the living world, but
chetnists are already trying to effect changes in carbon
compounds by means of so-called mild interactions, under
conditions comparable with those which prevail in the

living organism. It may suffice to refer to the develop-
ment of a number of catalytic processes and to the com-
prehensive studies on the action of light on organic sub-
stances undertaken by Ciamician. In fact, the effort is

already being made to cooperate with biology ; it is clear

that a section of the forces of organic chemistry is being
directed once more towards the goal from which it set

out. The separation from biology was necessary during
the past century while experimental methods and theories

were being elaborated ; now that our science is provided
with a powerful armoury of analytical and synthetical
weapons, chemists can once more renew the alliance both
to its own honour and to the advantage of biology.
Indeed, the prospect of obtaining a clearer insight into

the wondrous series of processes which constitute animal
and vegetable life may well lead the two sciences to work
with definite purpose to a common end.

In order, as far as possible, to avoid mistakes in this

difficult task and to shield ourselves from the disappoint-
ment which is the inevitable consequence of exaggerated
hopes, we cannot do better than strive to imitate the great
example of Faraday, who always, with rare acumen,
directed his attention to actual phenomena without allow-
ing himself to be influenced by preconceived opinion, and
who in his theoretical conceptions gave expression only to

observed facts.
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UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—The Public Orator, Dr. Sandys, spoke as

follows on Thursday, October 17, in presenting for the
degree of Doctor in Science honoris causa Geheimrath
Emil Fischer, F.R.S., professor of chemistry in the
University of Berlin ;—

•

Scientiae chemicae professor Berolinensis, purpura nostra

(ut videtis) vestitus, ex insperato nobis hodie paulisper

affulsit. Novimus tamen quam subtiliter materiam illam

investigaverit, quae cum aqua commixta lanam colore

roseo pulcherrimo tingit ; novimus, via quam admirabili

pedetemptim progressus, sacchari genera multa, aut olim
nota aut ab ipso patefacta, in elementa sua prima
resolverit, atque atomorum de ordine et positura leges

novas illustraverit. Peritis saltem nota sunt plurima alia

viri huius inventa, quae scientiae intimae ad ipsa pene-
tralia pertinent. Duo vero laboris eius monumenta
multorum oculis sunt manifesta atque aperta. Bero-
linensibus praesertim patet Institutum illud magnum
consiliis eius conditum ; talium rerum studiosis ubique
terrarum patet opus eius eximium sexies saltem in lucem
editum. Virum igitur tam insignem et salvere et valere

hodie libenter iubemus, qui Faradaii in memoriam
orationem inter Londinienses propcdiem h.ibiturus est,

quique, studiorum communium consuetudine nobiscum
consociatus, eo artiore nobiscum vinculo coniunctus est,

quod filium suum natu maximum Universitati nostrae in

scientia chemica erudiendum baud ita pridem commendavit.
Duco ad vos virum in scientia chemica per orbem

terrarum totum illustrem, Aemilium Fischer.

On Tuesday, October 15, Mr. A. Henry, the reader in

forestry, gave his inaugural lecture before a large audience.

The Vice-Chancollor presided. Mr. Henry dwelt upon the

causes which had retarded the scientific development of

forestry in Great Britain. He then described the various

types of forest and their origin, and the several methods
of the management of forests. He also described the

rapidly approaching depletion of the forests in the United
.States and northern Europe, and pointed out the necessity

of re-afforesting the waste lands of our country. He
dwelt at length on Ihe possible introduction of exotic trees,

such as the western larch and the Corsican pine. In con-

clusion, Mr. Henry described the course he purposed to
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pursue in developing' the teaching and research in forestry

in the University.

The number of students who have just matriculated is

1099, ^s compared with 102 1 who matriculated in October,

1906. Of these, fifteen are advanced students.

The number of first-year students studying medicine is

130, as compared with 122 last year and 117 in 1905.

Mr. R. P. Gregory has been appointed university

lecturer in botany in succession to Mr. Hill, as from
Michaelmas, 1907, until Michaelmas, 1912, and Mr. A. M.
Smith has been appointed demonstrator in the same sub-
ject for the five years ending September 30, 1912.

The general board of studies will shortly proceed to

appoint a university lecturer in advanced human anatomy
in succession to Dr. Hill. The annual stipend is 50!.

Candidates are requested to send their applications, with
such testimonials as they think fit, to the \'ice-Chancellor

on or before November 5.

Oxford.—In a Convocation held on October 22, the

honorary degree of D.Litt. was conferred upon Prof. E.
Meyer, professor of ancient history in the University of

Berlin, in recognition of his work on Egyptian hieroglyphs
and researches in Egyptian history and chronology, and
his general study of history.

The offer of a sum of about iooo(. for the foundation
of a prize as a memorial of the late Prof. Weldon, and for

the encouragement of biometric science, has been accepted
by Convocation. The prize is to be awarded every three
years for the most noteworthy contribution during the
previous six yea,rs to biometric science without regard to

nationality or sex, biolog\- being interpreted to include
zoology, botany, anthropology, sociology, psychology, and
medical science.

Mr. a. a. Read has been appointed professor of

metallurgy at the University College of South Wales and
Monmouthshire.

At University College (University of London) on
October 16, the Chadwick medals for municipal hygiene
and engineering were presented to Mr. K. G. Dunbar, Mr.
W. D. Reynolds, and Mr. J. R. Wade.

The Lord Lieutenant of Ireland will open the new
Municipal Technical Institute at Belfast on Wednesday
next, October 30. In connection with the opening, a

conversazione will be held in the institute on Friday,

November i.

The third annual general meeting of the .Association of

Teachers in Technical Institutions will be held on
November 9, at 3 p.m., in the South-Western Polytechnic,

Chelsea, S.W. The annual report of the council will be

presented, and other business transacted.

At Bedford College for Women (University of London),
Reid fellowships for research have been awarded to Miss
Tchayl<ovsky and to Miss C. Saunders. Dr. W. H. Will-

cox has resigned the appointment as lecturer in hygiene,

and Mr. J. A. H. Brincker has been appointed temporarily

to take his place.

The President of the Board of Education, Mr. McKcnna,
on October 18 laid the memorial stone of a new girls'

high school at Gloucester. The cost of the school build-

ings alone is to be 13,615!. Subsequently, Mr. McKenna
delivered an address to a large meeting of persons
interested in education, and directed attention to a modern
tendency in educational administration by which is being
realised the American conception of a single type of public

school for all classes of the community.

The report read by the principal, Mr. H. B. Knowles,
at the distribution of prizes to the students of the Salford

Royal Technical Institute on October iS, referred to

several points of interest to administrators of technical

institutions. Mr. Knowles directed attention to the fact

that the Board of Trade requires that a candidate who
seeks to qualify as an engineer in the mercantile marine
must have served as an apprentice for at least four years.

Time spent in a suitable technical school may, however,
be accepted as equivalent to artisan service in the ratio

of three years in the' technical school to two years' artisan

service.' The Board -of Trade has recognised the day
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mechanical engineering courses at Salford as giving suit-
able training for this purpose. During last session all

applicants for admission to the Salford institute under
sixteen years of age were required to give evidence that
they possessed a satisfactory preliminary knowledge of
English and mathematics, and, failing this, were advised
first to attend special courses preparatory to the work of
the institute. Sixty per cent, of the applicants for
admission were thus rejected. Courses of study are now
arranged suitable for persons engaged in the chief indus-
tries of the district, based upon attendance at the institute

on three evenings per week.
Speaking at Wakefield on October 17 at a public meet-

ing held in connection with the Wakefield Education
Guild, Mr. Haldane said that higher education is of great
value to those engaged in industrial pursuits, in fact it is

of value to the whole nation. Learning for learning's
sa'Ke is a great text, and it does not shut out the utilitarian

side. The profits of industrial enterprise go to the man
of brains, to the man with the power of direction. This
shows that it is vital to those engaged in industrial enter-
prises that they should have command of science and as
much knowledge as they can get. Unless knowledge is

spread among the people there cannot be equality of oppor-
tunity. There is only one leveller, only one man who
does anything substantial to make people equal, and that
is the schoolmaster. Education in this country will never
be right until the elementary school, the secondary school,

and the university are linked together. The British people
perhaps need education more than any other nation. We
are very prosperous ; we are very self-reliant ; we have
magnificent energy; if we had not, we should have been
distanced in the race. But we are competing against
science and the increasing science which science gives.

We are being more and more handicapped in the race,

and it is our own individual powers that have enabled us

still to get to the goal In front of our competitors. Let
us learn before science makes still further advances, and
before they are appropriated by foreign nations, to bring
ourselves at least up to their level.

SOCIETIES AND ACADEMIES.
London.

Entomological Society, March 2 —Mr. C. O. Water! ouscj

president, In the chair.

—

Exhibits.—Commander J. J.

Walker : Living specimens of the heteromerous beetle

Sitaris minalis, first re-discovered at Oxford in 1903 by
Mr. A. H. Hamm on old stone walls in the vicinity of

Oxford inhabited by the mason bee, Podalirius (Aniho-
phora) pilipes, on which it is parasitic in its early stages.

—G. T. Porritt : Black specimens of both sexes of

Fidonia atomaria from the Harden Moss Moors, Hudders-
field, illustrating the melanic tendency of Lepidoptera in

the district.—H. St. J. Donisthorpe : Apion scniivitta-

tum, taken at Deal ; Magdalis duplicata from Nethy
Bridge, the first record of the species for Scotland

;

Formica sanguinea from Aviemore and Nethy Bridge, the

first record for Scotland; and Pie::ostethus formicetorum,

taken with Formica rufa at Rannoch, a species not re-

corded since 1S74.—A. H. Jones : A case of butterflies

taken this year from Hcrculesbad, South Hungary, in-

cluding specimens of Ercbia mclas from the Domogled,
which bore a remarkable resemblance to Erebia alccto,

var. nichoUi, Oberth., from Camplglio, and Erchia

Icfebvrci, Oberth., also shown for comparison by Mr. H.
Rowland-Brown. Mr. Jones also exhibited examples of

Chrosophanus dispar, var. rutiius, and C. alciphron, from

the neighbourhood of Budapest, both species of great size

and brilliant colouring.—Dr. F. A. Dixey : Specimens
from Uganda of the African Plerine genus Mylothris, show-
ing an almost complete gradation between Mylothris chloris.

Fabr., and M. agathina. Cram.—M. Jacoby : Several

fine forms of the ab. ceroiuis of L. bellargiis taken this

autumn at Folkestone, and one example of the ab.

cimiidcs. Stgr.—Norman Joy ; A specimen of the rare

beetle, Cryptophagus subdeprassus, Gyll., taken near Garva,

Ross, on August 4 last.—W. J. Lucas : Two specimens of

DcilcphUa euphorbiac bred by Mr. Nicholson and Mr.

Summers from larvae found in Kew Gardens. Mr. Lucas

also exhibited several examples of predaceous insects with
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riicir prev in situ.—H. M. Edolsten : Specimens of iiciia

aiidracniformis, bred from pups taken in Bedfordshire and

Kent, and ova of Konagria caniiac, giving an account of

its remarkable methods of oviposition.—A. Harrison and

H. Main : Four broods from females of Picris napi, var.

hryotiiae, captured on the Kleine Scheidegg Pass, Switzer-

land, in July, 1906, showing a wide range of variation.-

—

Prof. T. Hudson Beare : A specimen of the rare bug
Lygaeus cqucstris, Linn., from St. Margaret's Bay, also

specimens of Hypera iigrina. Boh., taken in some numbers
on the wild carrot at the same locality, and Apion semi-

vittatum, Gyll., off plants of Mercurialis aninia, all taken

during the same period at .St. Margaret's Bay.

—

Papers.—
The species of Hesperida; from Ihe -Indo-Malayan and
African regions, described by Herr Plotz, with some new
species : Colonel Charles Swinhoe.—The butterflies of

Mauritius and Bourbon : Lieut. -Colonel Neville Manders.
—The hibernating habit of the Icpidopterous genus Maras-
marcha : Dr. T. A. Chapman.

Paris.
Academy of Sciences, October 14.—M. A. Chauveau in

the chair.—The transits of Mercury across the sun, and,

in particular, on that of November 14 next : G.
Bigrourdan. A review of the various phenomena regard-
ing which further information is desirable, including the

visibility of the planet outside the sun, the external and
internal contacts, the appearance of the horns and the

measurement of their distance.—The summation of

Laurent's series : A. Buhl.—The invariants of differential

systems : Etienne Deiassus.

—

.\ theorem on integral

equations : Tommaso Boe^grio.—The analysis of mixtures
of air and gas or combustible vapours : Jean Meunier.
—A new improvement allowing of the rapid detection and
estimation of methane : Nestor Grehant.—The reactions
in the nickel-plating bath : A. Brochet. The causes of
the favourable effect of the addition of boric acid to the
bath are discussed, and also some peculiarities of the way
the anode is attacked.—A vinvl alcohol of the tvpe
ArR : C : CH.OH : MM. Tiffeneaii and Daufresne.
The substance described in a previous note as anisylcyclo-
propanol has been found to be methvlanisvlethenol,
(CH,,0),C.H,—C(CH3): CH.OH, the first alcohol of this

typo to be isolated.

—

.\ caoutchouc tree at Tonkin : MM.
Dubard and Eberhardt. The principal characters of the
tree are given in detail, and prove that it is a new species
of the genus Bleekrodea, and is named Bleekrodca
tonkinensis. This tree is of great economic interest, as
it is the first caoutchouc-bearing tree found in Indo-China.
It is abundant, and the rubber produced from it is of
the highest quality.—The reception of the light stimulus
in the compound eyes of insects, particularlv the Muscidjc :

P. Vigier.—The evolution of the carbon, water, and ash
as a function of the age in plants : J. Tribot.—The
psychophysical law; applications to energetics and photo-
metry : Charles Henry.

GOTTINGEN.
Royal Society of Sciences.—The Nachrichten (physico-

niathematical section), contains the following memoirs
communicated to the society :

—

March g.—Determination of absolute values of magnet-
isation numbers, especially for crystals : \V. Voigrt and
S. Kinoshita.—Determination of the elastic constants of
aragonite : W. Voigt.—Interpolation by means of ex-
ponential functions : H. Burkhardt.—Some properties of
the radium atom : E. Riecke.
May II.—Peculiar cases of vibrating membranes: \V.

Voig:t.—The influence of internal reflexions on the inter-
ference phenomena in doubly refracting crystal plates : H.
Joachim.
June 8.—The most general concept of the plane con-

tinuous curve (second paper) : A. Schoenflies.—Vibrations
of non-uniformly stretched membranes ; \V. Voigt.

July 20.—The so-called general energy equations of the
technical theory of rigidity : J. Weingarten.

July 27.—Four new letters of Gauss : P. Stackei.
The business communications, jpart i. for iqo;, of the

same society include reports on the progress of the publi-
cation of Gauss's works and on the Samoa Observatorv,
together with a memorial discourse on Ludwig Boltzmann,
by W. VoiKt.
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DIARY OF SOCIETIES.
THURSD.AY. October 24.

Chemical Society, at 8.30—The Constitution of Phenol- and Quinol-
phthalein Salts ; a Contribution to the Quinonoid Theory of Colour

:

.\. G Green and P. E. King.— Poly-ketides : J. N. Collie.— Production
of Orcinol Compounds by the Action of Heal on the Sodium Salt ot
Ethylacetoacetale : J. N. Collie and E. R. Chrystall.—A Simple Ga<
Generator for Analytical Operations: [. M Sanders.—Some Double
Ferrocyanides of Calcium, Potassium and Ammonium : J. Campbel
Brown.—Halogen Determination in Organic Substances: J. Moir.—
Racemisation by Alkali as applied to the Resolution of r-Mandelic Acid
into its Optically Active Isomerides : A. McKenzie and H. A. Miilier.—
The I Iptical Activity of Cyclic Ammonium Compounds : F. Buckney and
H O. Jones.— Keten. A New Anhydride of Acetic Acid : N. T. M.
Wilsmore.—The Action of Phosphorus Peniachloride on Hydroxy-tri-
methyl Succinic Ester, i : 2. Dimethyl Trimethylene j ;2-Dicarboxylic
Acid : H. Henstock and B. E. Woolley.

FRIDA )•, October 25.

Physical Society, at 5.—On the use of Variable Mutual Inductances :

A. Campbell.—On Magnetic Oscillators as Radiators in Wireless
Telegraphy ; Dr. J. A. Fleming.

rUESn.-\y, October 20.

Faraday Socirtv. at 8.—On the Electrolysis of Salt Solutions in Liquefied
Sulphur Dioxide at Low Temperatures: Dr. B. D. Steele.—Note on the
Action of Aluminium Powder on Silica and Boric Anhydride: F. E.
Weston and H. R. Ellis.—Reduction of Melallic Oxides by Means of
Calcium Hydride: Dr. F. Mollwo Perkin and Lionel Pratt.-A Series-
Parallel Lamp Resistance Useful for Electrochemical Work : N. T. M.
Wilsmore.
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THURSDAY, OCTOBER 31,

TUE THEORY OF FUXCTIOXS OF A REAL
VARIABLE.

The Theory of Functions of a Real Variable and

the Theory of Fourier's Series. By Dr. E. W.
Hobson, F.R.S. Pp. xvi + 772. (Cambridge: Uni-

versity Press, 1907.) Price 21s. net.

IT is impossible to read Dr. Hobson 's book without

reflecting on the marvellous change that has

come over Cambridge mathematics in the last twenty

vears. Twenty years ago Cambridge mathematics

was a thing standing by itself, and with its own
virtues and defects. Pure mathematics in Cambridge

meant Cayley and a few disciples ; and Cayley (widely

as he read) owed little or nothing to anyone but him-

self. Certainly he never appreciated the most funda-

mental ideas of modern Continental analysis. It is

probable that he could not have defined a function or

a limit in a way which would have satisfied Weier-

strass or Dr. Hobson : it is certain that he would have

been as incapable as any Senior Wrangler of proving

anv of the less obvious theorems of convergence. The
first signs of the absorption of these ideas are to be

found, not in Cayley, but in Stokes.

Now Cambridge has fallen into line. There are no

Cayleys, perhaps, but there is quite a flourishing

school of pure mathematics, working by what may be

called German methods and on German lines, and

making up in numbers and soundness for anything

that it has lost in distinction. The school of Cayley

is dead, and so (what is perhaps even more to be

regretted) is the old Cambridge school of applied

mathematics : pure mathematics and experiment have

combined to kill it, and the Stokes Lecturer in Applied

Mathematics writes books like this. We wonder what
Clerk Maxwell or even Stokes himself would have
thought of it.

However, all this is not Dr. Hobson 's fault, and
we must not blame him if the reflections which it

inspires are not altogether pleasant. And we hasten

to congratulate him on the completion of what is,

without a doubt, a magnificent piece of work. It

would be a fine piece of work even if were a mere
compilation ; for the subject is one of which there was
no systematic account in English, and which no pre-

vious English writer had ever reallv mastered. But
the book is far from being a compilation, for Dr.

Hobson has made the subject his own, and writes

with the air of mastery that onlv orig^inal work can

giv-e : and even in French, German, or Italian,

there is no book which covers anything like the same
ground. Dini (whom Dr. Hobson has obviously taken

as his model) has held the fifld for a long time, and
Dr. Hobson can fairly claim to have superseded him.

In taking Dini as his model. Dr. Hobson has made
the "theoretically general," rather than what Borel

has called the "practically general," his goal. No
doubt he had to make his choice, but we must confess

that he seems to us to have gone too far. Let us
consider his treatment of " double limit problems,"
for example, problems such as those of the differentia-
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tion or integration of an infinite series or an infinite

integral (why will he persist in making the uninitiated

scoff by his fondness for the word "improper"?).

.Such problems may be approached from two difl'erent

points of view. We may ask, " What is absolutely

the most general form in which we can state our

theorems, when we utilise all the most modern theories

of sets of points, Lebesgue integrals, and the like? "

This is the point of view of Dini and Dr. Hobson. On
the other hand, we may ask, " In what special forms

do these problems naturally occur in analysis? What
are the i>eally important cases? Can we state our

theorems in such a way that wTiters on applied mathe-

matics, or other branches of pure mathematics, when

they are confronted, as they continually are. with

particular problems of this kind in all conscience

difficult enough, will be able to turn to us for a

solution of their difficulties? " These questions must

be continually before us, if we are aiming at Borel's

" practically general " completeness, and even an

author who has decided to aim at the other ideal will

do well to keep them clearly in sight; and wc wish

that Dr. Hobson had more often adopted this point

of view. He might then have made his book a good

deal more useful and attractive for the ordinary

worker in the fields of analysis. The latter, as it is,

is likely to find himself faced by many theoretical

difficulties to which he will not easily find an answer

in Dr. Ilobson's pages. However, it is perhaps as

well that Dr. Hobson should leave something for

someone else to do.

But it is time that we said a little of the details

of the book. It is needless to say that it is beautifully

and almost faultlessly printed. It is a pity, though,

that the chapters are so long. Long chapters do not

make a difficult book easier to read, nor do they make

it easier for the author to arrive at the proper logical

arrangement of the subject-matter—as appears very

clearly in chapters v. and vi., which had much better

have been broken up into half a dozen shorter

chapters. We should like to have seen a great

many more examples. Summaries of the chapters, too,

would have been useful; and the author is too sober

in his use of different kinds of type. In a word, he

shows too great a contempt for the arts of popularity.

There are seven chapters in all. For the first three,

which are of a particularly abstract character, we have

practically nothing but praise. The matter is admir-

ably selected and admirably arranged, and Dr.

Hobson writes with a lucidity and distinction rare

indeed among mathematicians. Nothing could be

better in its way, for example, than his terse criticism

of the " formal " view of mathematics (pp. 9-10). We
cannot entirely agree with the conclusions at which

he arrives in the course of the critical discussions of

chapter iii, but we can appreciate the clear and

temperate manner of his criticisms, advanced, as he

says, " with some diffidence, on account of the great

logical difficulties of the subject," and in the hope

that " they mav be of utility as a contribution towards

the discussion of questions of great interest which, at

the present time, cannot be regarded as having been

decisively settled."

In chapter iv. we begin for the first time to be

E E
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bored in places. The four derivatives of a function

lire dull, and no one will over make them seem any-
I'lintj else; and a jj^ood deal of Broden's work is much
more solid than inspiring,'-. Occasionally we do not
quite like Dr. Hobson's choice of words—in parti-

cular we may instance his use of " indefinitely great,"
in such phrases as "has indcfinitelv great values,"
" the functional value is regarded as indefinitely

yrcat," " the lov.-er limit is indefinitely great." Why
not, in the last case, simply " there is no lower
limit "? Dr. Hobson could reply that he has ex-

pressly warned the reader against any such confusion
of thought as is sometimes implied in modes of ex-
pression such as these; and there is certainly none
in his own mind. None the less we wish that he
had expressed himself in a different manner.

In this chapter, let us single out for special praise
the sections on double and repeated limits (pp. 303
(•/ scq.). We particularly like the author's generalisa-
tion of the definition of a repeated limit, which enables
him to simplify the statements of a number of
theorems. We have already said that we do not alto-

gether like the. arrangement of the next two chapters.
.Surely it would have been better to introduce the
notion of a series at an earlier stage. As it is, some
of the theorems concerning integrals are separated
from one another in a rather irritating way. But
most of the discussions of particular theorems are
adniirnble. We may mention especially the treat-
ment of the " absolutely convergent improper
integral " (pp. 364 et seq.). the sections on the trans-
formation of double integrals (pp. 445 et scq.), and the
account of Baire's theory of the representation of
functions (pp. 522 et seq.). A few criticisms of details
suggest themselves. Is it worth while to define
" principal values " if nothing more is to be said
about them? There is a curious slip on p. 454, 1. 14;
obviously the condition stated is not necessary':
and it is very odd that Dr. Hobson should define
divergence and oscillation in such a way that
'~/+3 4+ . is a divergent rather than an oscil-
lating series. The last word has not yet been said
about Weierstrass's non-difTerentiable function (pp.
620 et seq.). What about ^a" cos i''.x, where ab is

only a little greater than i ? One would e.xpect the
function to have no differential coefficient whenever
rt/'i I

; but no one seems to have found out whether
this is the case or not.

Finally, chapter vii. (Fourier's .Series) shows Dr.
Hobson quite at his best. The last part, in which he
supplies a final touch of rigour to some of Riemann's
work, is extremely diflScult, but that was inevitable.
The remark at the foot of p. 647 is open to dispute.
Was not something very much like the theorem,
ascribed to Lerch on p. 727, also proved bv Stokes?
On p. 732, 1. 24, for "diminished " read " increased."

.\ sliort appendix contains some further critical
remarks, in addition to chapter iii. Wc wish that
there had been space for a summarv of Konig's rather
watery theories, and the author's neat and convincing
reply in the London Mathematical Society's Pro-
ceedings. We must confess to a strong temptation to
argue with Dr. Hobson concerning the remarks at the
top of p. 765, but the temptation must be resisted.
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Dr. Hobson has attempted an appalling task. There
is no region of pure mathematics (unless it be the

theory of numbers) which is quite so difficult as this

;

certainly none of which the literature is so scattered

and so difficult to collate, or in which the writing of a

big book requires a greater combination of drudgery
and critical insight. .Ml things considered, he has
succeeded wonderfully. We can think of no one else

who would have done half as well. G. H. H.

LIEBIG .\ND GCSSEFELD.
Justus von Liebig und Emil Louis Ferdinand Giisse-

jeld. Briefwechsel : 1S62-1866. Herausgegeben von
Dr. O. E. Giissefeld. Pp. viii4-72. (Leipzig:

Johann Ambrosius Barth, 1907.) Price 3 marks.

THIS little book has a twofold interest. To the

scientific agriculturist it is interesting as

elucidating the history of the introduction of the

modern methods of agriculture into Germany, and

especially of the introduction of the so-called chemical

fertilisers, due largely to the teaching and influence of

Liebig ; it serves also to throw some sidelights upon

the character and habits of Liebig himself, and is

therefore of interest to the historian of chemistry.

It consists simply of a collection of thirty-eight letters

which passed between Liebig and Emil Giissefeld

from 1862 to 1866, twenty-two of which are contri-

buted by Liebig, and the whole has been arranged for

publication, with explanatory notes and annotations,

by the pious care of the son of one of tlie correspon-

dents.

Emil Giissefeld was a Hamburg merchant, of the

conventional type, dealing mainly in coffee and other

colonial products. In a fortunate hour he accepted

an agency from an American company for the sale in

Germany of guano from Baker Island, in the Pacific

Ocean, and thereby laid the foundations of a pros-

perous business in phosphatic manures. Emil Giisse-

feld indeed stands to Germany in much the same rela-

tion that the late Sir John Bennett Lawes stands to this

country, and both reaped fame and fortune by the far-

sighted enterprise which induced tliem to give prac-

tical effect to the theoretical views of Liebig.

As a prudent man, Giissefeld, before undertaking the

agencv, seems to have consulted Liebig as to the prob-

ability that the Baker guano, of the merits of which he

was well assured, would find a ready sale among a body

of agriculturists who are even more conservative than

our own, and Liebig's reply constitutes the first letter

in the series. It is in every respect worthy of him—

•

sound, thoughtful, and considerate, and with that

note of cautious optimism which the eminently prac-

tical mind of the Hamburg merchant could not fail

to appreciate. Liebig, as this correspondence abund-

antly testifies, never spared himself when his interest

was aroused, and he was ever ready to give of his

best, without fee or thought of reward, when the

object commended itself to him. In this large-hearted

liberality Liebig resembled Davy, who nearly half a

century previously had striven in the same self-sacri-

ficing way to infuse something of the scientific spirit

into the oldest of the arts. Liebig's letters are rich in

practical advice, business hints, analytical information
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—all fjiven with no other thought than of doing- what in

him lay to further the true interests of agriculture.

How greatly Giissefeld benefited by his wise counsel,

and what material advantages he gained from Liebig's

altruistic interest in the development of the industry of

which he was a pioneer in Germany, Giissefeld "s

letters clearly indicate. His letters, too, indicate his

si^nse of gratitude. He repeatedly pressed upon his

distinguished correspondent his earnest desire to make
some substantial recompense, but Liebig declined to

entertain any thought of pecuniary reward. .All Giisse-

feld could do was to appeal to one of the most char-

acteristic of Liebig's frailties. He was, to quote Dr.

O. E. Giissefeld, a " leidenschaftlicher Raucher und
woUte schwere und nur gute Zigarren haben." These,

we are told, are particularly easy to obtain in Ham-
burg; and we are assured by Liebig that Giissefeld

sent him of the best the city could furnish, and kept

him well supplied. There is much virtue in a good
cigar; how much German agriculture owes to it may
be plainly discerned in this interesting correspondence.

T. E. T.

BOTANICAL WORKS.
(i) Botanisches Jahrbuch. Edited by Dr. .\. Engler.

\'ols. xxxvi to xxxix. (Leipzig : W. Engelmann,

IQ05-7.)

(2) Deis Pflanzciircich. Edited by Dr. .\. Engler.

\'ols. xxii to xxvi, xxvii and xxix. (I^eipzig : W.
Engelmann, 1905-7.)

(j) Recueil de I'Insiitut botaniquc. Edited by Dr.

L. lirrera and Dr. J. Massart. Vols, i, ii, and

vi. (Bruxelles : H. Lamertin, 1906.)

(i) T7 ^'GLER'S "Botanisches Jahrbuch" serves

J—' mainlv as a repository for information on

systematic botany and plant geography. The issue is

peculiar, as usually three or four volumes are in pro-

gress simultaneously, but the irregular appearance of

the parts serves to ensure rapid publication of papers

containing new identifications. Vol. xxxvi was

begun and completed in 1905, but the three succeeding

volumes form a simultaneous triad that date from

September, 1905, to NL-irch, 1907. Throughout the four

volumes there are only four instalments of the

" Beitriige zur Flora von .\frika," in which special in-

terest attaches to the Orchidaceas and Asclepiadaceas

mostly collected and described by Mr. R. Schlechter,

two new genera of the Podostemonacea; founded by

Or. A. Engler, the collation of the Gombretaceae by

Dr. L. Diels, and the list compiled by Dr. F. Pax

of plants collected by Mr. F. Rosen in Abyssinia.

.\nother monograph of a similar nature is concerned

with the plants collected by Dr. A. Weberbauer on a

tour of exploration over the highlands of Peru, of

which a brief outline was given in vol. xxxii, and a

map with the two first instalments of determinations

prepared by various workers under the editorship of

Prof. L Urban appears in vol. xxxvii. Dr. Weber-

bauer also contributes two short articles that may be

regarded as preparatory to a volume for the series

" Die Vegetation der Erde."

The subject of insular floras is enriched by several
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papers. To a phytogeographical account of New
Caledonia, Mr. R. Schlechter has added a system-

atic account of the flora, and Dr. E. Lemmermann
has compiled a list of algje collected in* the Chatham
Islands.

Among the summaries representing recent work on

individual orders and genera, a general comparative

account of the Cornaceae is presented by Mr. W. Wan-
guerin. The review of the order Valerianaceae by

Dr. P. Graebner affords an indication of a more

elaborate commentary to appear in a future volume

of the " Pflanzenreich." The genus .Anemone forms the

subject of a monograph by Dr. E. L'lbrich.

Two papers of more universal interest are provided

in the accounts of myrmecophilous plants by Mr. E.

l"le and Mr. H. v. Ihering. The symbiotic hypo-

thesis, as well as the view that the hollow spaces in

the stems are the result of natural selection, are

refuted. The biology of tropical flowers and fruits is

discussed by Prof. H. Winkler, and an ecological

study of the vegetation on some newly-formed islands

in a Swedish lake is described by Mr. S. Birger.

(2) " Das Pflanzenreich " has attained to twenty-

nine volumes, of which eight have been published since

November, 1905. The volume on the Primulncese has

been prepared by Prof. F. Pax and Dr. R. Knuth.

The genus Primula is remarkable, both for the beauty

of the flowers and its wide distribution. From the

map provided it will be seen that centres of

distribution occur in Switzerland and in the

Himalayas, but the richest source lies in

western China. Dr. A. K. Schindler has con-

tributed the monograph on the Halorrhagaces, from

which he excludes the genus Hippuris. Dr. Fr.

Buchenau has summarised the fruits of his researches

in the volume on the Juncaccae. The anatomy of the

leaves, the germination of the seedlings, and the

numerous hybrids are important features of the order.

Prof. L. Diels is responsible for the Droseraceae, that

show many interesting characters in anatomy, regen-

eration, and growth forms. In dealing with the

Polemoniaceas, Dr. -X. Brand pays special attention

to the work of .American botanists. The latest volume

by Mr. O. E. Schulz is concerned with the Erythro-

.xylaceas.

(3) The papers collected in these volumes of the

" Recueil de I'lnstitut botanique " of Brussels con-

stitute a scientific memorial to the late Prof. Errera,

as they represent research carried out by him or in-

spired by his influence. The first volume contains

several papers by Prof. Errera on glycogen in plants,

and contributions on the same subject by Dr. E.

Laurent and Mr. G. Clautriau. In the second volume

is published a series of papers dealing with the cj'cle

of nitrogen compounds, including those by Dr. E.

Laurent on the reduction of nitrates, and Mr. E.

Marchal's account of ammonia formation in the soil

by bacteria. .Another important collection of papers

relates to alkaloids and proteid substances. This

series begins with the paper on the localisation and

significance of alkaloids in plants, written by Prof.

Errera in conjunction with Dr. Maistriau and Mr. G.

Clautriau. The next three volumes are reserved for

papers published before the year 1903. The sixth
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volume, edited by Dr. J. Massart, opens with a con-

tribution bv him on the subject of irritability in the

higher plants. It also contains the instructive essay

by Prof. Errera on the primrose, an account by Miss

J. W^ry on the attraction of bees by flowers, and an
investigation carried out by Dr. A. Jacquemin on the

localisation of alkaloids in the Leguminosae.

OVR BOOK SHELF.
Les Observaioires astronomique^ et !es Astronomes.
By P. Stroobant, J. Delvosal, H. Philippot, E. Del-
porte, and E. Merlin. Pp. vi + 317; with one chart.
(Brussels: M. Hayez, 112 Rue de Louvain, 1907.)

In collecting and publishing the information contained
in this volume, Prof. Stroobant and his collaborators
have rendered a service of inestimable value to all

interested in astronomy. The purpose of the publica-
tion is to permit astronomers of everv class to learn
readily what is being done in their own line of work,
and by whom and where it is being done, and the
arrangement of the matter makes this a very simple
task.

In the main list all the known observatories are
arranged in alphabetical order, and for each one is

given the country wherein it is situated, its latitude,

longitude, and altitude, the nature and titles of anv
publication it issues, the names of the director and
staff, and, finally, a brief resume of the observatory's
history, instruments, and work.
This is followed by a list of astronomical societies

arranged in the order of their foundation, a brief
statement of particulars concerning each society, such
as its meeting place, subscription, number of mem-
bers, titles of its publications, &c., being given. The
chief astronomical reviews are then similarly treated.

."Xn alphabetical list, of some 1500 names of indi-
vidual astronomers gives page references to the list

of observ,atories, which enables one to refer imme-
diately to any person named, and find at once his
specialities and resources. Then follow a geographical
list of all the places referred to, and a list of the
astronomical societies and publications of each
country.

The work concludes with a chart of the world, on
which the distribution of observatories is shown, and
which should be consulted by those who are desirous
of founding new observatories. XX'hilst western
Europe and the eastern States of the U.S.A. are
thickly dotted with observatories, only seven are shown
in the whole of Africa. The southern hemisphere
and the torrid zone are remarkably deficient in this
respect.

The whole of the work of compilation and publica-
tion has been done by the Comite de bibliographie et

d'lHudes astronomiques of the Royal Observatory of
Belgium. Their names appear on the title page, and
they are to be heartily congratulated upon the effi-

ciency and expedition with which they have performed
their self-imposed task.

hese- mid Lchrhiich jiir landJich-geiucrblichc Fort-
hildiingsschiilen. By H. Gehrig, Dr. A. Helm-
kampf. Dr. Th. Krausbauer, and Fr. Stillcke. Pp.
vii + 343. (Berlin: B. G. Teubner.) Price 2 marks.

In Germany, as in England and other industrial
countries, there is a growing difficulty in keeping
country lads in the country, and attempts are being
made to stimulate interest in rural matters by giving
definite agricultural instruction in certain' of the
schools.

The present volume is intended for the Fortbildungs-
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schulen, continuation schools at which attendance is

compulsory for two or three years after leaving the

elementary school. Like other readers in use at these

schools, it contains literary and patriotic sections in

addition to the purely technical matter. The book
opens with a few poems and short prose pieces in

praise of a country life, and exalting the husband-
man's calling; towards thj end comes the section

headed " Deutschland iiber alles," describing some
of the srlories of the Fatherland.
The technical part covers a very wide range. Some

of the readings deal with economic questions, cooper-

ative societies and banks, liquidation of inortgages, the

legal position of the workman with regard to holi-

days, taxes, &c. Others are hygienic, and give rules

for bathing, advice about fresh air and tuberculosis,

and first aid to the injured. The purely agricultural

part occupies about a quarter of the volume, and is

distinctly practical. Useful hints on the management
of farm stock are given, together with general ac-

counts of soils, crops and manures. There is also a
collection of proverbs dealing with husbandry that will

help the pupil fix in his mind the instruction he has
received. .So far the book is very good, both in con-
ceotion and in execution. But we are not quite clear

why the authors should have attempted accounts of

apparently extraneous matters like the metallurgy of

copper and steel, the theory of the microscope and of
the dynamo. The treatment is necessarily vague and
general, and the soace might well have been utilised

for a fuller development of things falling clearly within
the scope of the book.
However, a good deal will depend on the teacher.

If he is an enthusiastic countryman he will find the
book very useful ; if not, it mav prove rather dull.

Whether a reader of this sort will really attract boys
to agriculture remains to be seen; the result of the
experiment will be watched with great interest by those
in this country who are trying to solve the same
problem. E. J. R.

La Houille verte. By Henri Bresson. Pp. xxii + 278.
(Paris: H. Dunod "et E. Pinat, 1906.)

The title of this work, if literally translated, signifies
" green coal," and a word of explanation is neces-
sary as to what this combination of words implies.

The word " houille " in this sense is intended to

convey the idea of energy, more particularly that due
to waterfalls and rivers, and the qualifying adjective
" verte," as opposed to " blanche," indicates that the
sources of the energy are the rivers and watercourses
to the exclusion of snow- and glacial-fed torrents.

A book with such a title might be an engineering
work or a statistical record; in the present case the
latter is the more correct description. Throughout
the volume the scientific information is scanty and
very elementary. A large part is taken up with a
chronicle of the utilisation of water power in the

various departments of France; this part comprises

127 pages out of a total of 27!?. The first half is

devoted to " G^>n^ralit(?s et Theories," but it must
be confessed that the theories are not very serious,

and that the generalities are the more prominent.
\ large quantity of statistical information is con-

tained in the last fifteen or twenty pages, in which
several tables arc given showing the volumes of the
various rivers and the numbers of hydro-electric in-

stallations. These tables will probably be of more
interest to the serious student of the subject than all

the rest of the book.
The illustrations are fairly numerous, and consist

chiefly of landscape scenes ; they help to make the

book appear lighter, but hardly serve any other pur-

pose.
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LETTERS TO THE EDITOR.
^The Editor does not hold himself responsible for opinions

expressed by his correspondents. Neither can he undertake

to return, or to correspond with the writers of, rejected

manuscripts intended for this or any other part of Nature.
No notice is taken of anonymous communications.]

Transit of Mercury across the Sun's Disc, November
13-14, 1907.

Premising that the times given on p. 451 of the
Nautical Almanac for 1907 are the Greenwich mean astro-
nomical times of the several contacts in the above transit

as seen from the centre of the earth, it may be useful to

the readers of Nature to record the corresponding Green-
wich mean astronomical times of the contacts as seen from
Greenwich. These times are deduced by the formukie
printed on the above-mentioned page of the Nautical
Almanac :

—

d. h. m. s.

External contact at ingress ... November 13 22 23 24
Internal contact at ingress ... ,, 13 22 2() i

Internal contact at egress ... ,, 14 i 48 10
E.\ternal contact at egress ... ,, 14 i 50 50

Angle from north point of sun of contact at ingress, 62°
;

angle from north point of sun of contact at egress, 345°
;

measured towards the east in both cases.

A. M. W. Downing.
H.M. Nautical Almanac Office, October 20.

Origin of Radium.

In a letter to Nature (June 6) I gave the experimental
evidence which led me to conclude that in ordinary
actinium preparations a new substance was present which
was slowly transformed into radium. By a chemical
method this substance was separated from actinium, and
a solution of the latter was obtained which showed no
appreciable growth of radium over a period of eighty
days. Observations on tliis solution have been continued
over a total period of 240 days, and there is still no
detectable increase in the quantity of radium. The growth
of radium, if it occurs at all, is certainly less than 1/500
of that observed in other experiments.

In two recent letters to Nature (September 26 and
October 10) Dr. Boltwood has given the results of his
later experiments in this direction. He has confirmed my
conclusions, and has, in addition, been successful in

devising a satisfactory method of separating this new sub-
stance from actinium, and has examined its radio-active
and chemical properties. He suggests that the name
" ionium " be given to this new body, which is probably
the immediate parent of radium. Dr. Boltwood is to be
congratulated for his admirable work on this very difficult

problem, for, apart from the chemical operations, the radio-
active analysis required for correct deduction is unusually
complicated and difificult.

Dr. Boltwood has not been able to separate the parent
of radium from actinium by the reagent employed by me,
viz. ammonium sulphide, but has found the use of sodium
thiosulphate effective. In explanation of this discrepancy,
he suggests that I emoloyed old ammonium sulphide. As
a matter of fact, I did not use the ordinary laboratory
solution of ammonium sulphide, but added ammonia to

the actinium solution, and then saturated it with
sulphuretted hydrogen. The complete separation effected
in my experiment was, I think, probablv due to .in acci-
dental production of finely divided sulphur in the solution.

In a letter to Nature of last wek, Mr. N. R. Campbell
raised objections to the name " ionium " given by Dr.
Boltwood to the new body, from the point of view that
every radio-active substance should be given a name to
indicate its position in the scheme of rad'O-acHve changes.
This system is very excellent in theory, but I have found
it extremely difficult to carry out in practice. The con-
tinual discovery of new products in very awkward positions
in the radio-active series has made any simple permanent
system of nomenclature impossible. Besides uranium and
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thorium, twenty-four distinct radio-active substances are
now known to exist in radio-active minerals. The number
of products still to be discovered is, I think, nearly ex-

hausted. When there is a general consensus of opinion

that this is the case, I feel it will be very desirable for

physicists and chemists to meet together in order to revise

the whole system of nomenclature. There is not much
to be gained in doing so immediately, as the discovery of

a new product in the midst of a series would entail the

alteration of the names of a possible half-dozen others

which follow it. .\t the same time, I think it w'ill be
desirable to retain a distinctive name for those radio-active

substances which, like radium, have a long enough life

to be separated in sufficient quantity for an examination
of properties by the ordinary chemical and physical

methods. It is probable that the parent of radium fulfils

these conditions, and should thus have a distinctive name
like radium.

Personally, I do not much like the name " ionium,"
but for similar reasons neither do I care for the name
" actinium." It is not easy to suggest a name that is

at once simple and explanatory. I have for some time
thought that possibly " paradium " or " picradium " might
be suitable for the new substance. The former name
suggests that it is the parent of radium, but I recognise

that a possible play on words may make it unsuitable.

The name uranium A, suggested by Mr. Campbell, in itself

innocuous, is open to the objection that in the case of

radium, thorium, and actinium the suffix A is applied to

the first product of the disintegration of the respective

emanations, while no such emanation has been observed
in the initial series of changes of uranium.

E. Rutherford.
University of Manchester, October 27.

The Nature of X-rays.

In a paper published in the October number of the

Philosophical Magazine (pp. 420-449), Prof. Bragg, after

discussing the properties of various electric radiations,

arrives at the conclusion that although a beam of X-rays
contains some ether pulses, these may not after all con-

stitute the bulk of Rontgen radiation. In place of the

usually accepted theory, he proposes the hypothesis that

these rays consist mainly of " neutral pairs " (consisting

of a positive and a negative particle) each revolving in a
plane containing its direction of translatory motion. This,

he considers, affords an easier explanation of the properties

of the rays, and is not improbable a priori.

I do not intend to discuss more than one point here, for

it seems to me that the record of a simple experiment is

of more value in deciding between the two hypotheses than

a series of comparisons or discussion of probabilities

possibly could be.

To explain the phenomena of secondary radiation from
light atoms, he supposes that a " pair " striking a light

and yielding atom does not suffer disarrangement, but

may be returned unchanged and constitute a scattered

ray. He also supposes that it is liable to be taken up
only by an atom revolving in the same plane as itself, and
that if ejected again the subsequent rotation and transla-

tion will continue to take place in the one plane. The
secondary radiation in .a direction perpendicular to that of

propagation of the primarv will then consist of pairs

rotating in the plane of the primary and secondary pro-

pagations, and the tertiary will therefore be strongest

when in the same plane, thus explaining the polarisation

effect.

It is important to notice th.at this theory can only

account for the amount of polarisation which I found to

exist in a secondary beam from carbon (Proc. Royal Soc,
A, vol. Ixxvii., iQOf^). if the assumed relation between the

plane of rotation and direction of propagation is an accurate
one.

Now it can easily be shown that, according to the ether
pulse theory, when an unpolarised X-ray beam is incident

on a substance of low atomic weight, such as carbon, the

intensity of secondary radiation is at a minimum in a

direction perpendicular to that of propagation of the
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primary beam, and a maximum in, or opposite to, that
direction.

On the neutral pair hypothesis, if we only assume that
the chance of ejection from an atom is equal in all direc-
tions in the plane of rotation, it may as simplv be shown
that the directions of minimum and maximum intensity
are the same as on the previous hypothesis ; but whereas
on the ether pulse theory the intensity of the secondary
rays m the direction of propagation 'of the primary is
double that in a direction at right angles, on the " neutral
pair ' hypothesis it varies as the cosecant of the angle
which the direction of propagation of the secondary makes
with that of the primary, becoming infinite along the
direction of propagation of the primary. In other words,
the intensity of secondary radiation varies as the density
of the lines of longitude (or as the secant of the latitude)
on a sphere with the secondary radiating mass at its
centre, the direction of primary propagation being along
the axis.

I have made experiments to test the two hypotheses,
using an electroscope to compare the intensities of
secondary radiation as nearly as possible in these two
directions. Taking into account the finite section of the
beams and consequent obliquity of the rays, the ratios on
the two hypotheses would be roughly i-q : i and 8 •

i

assuming perfect scattering and neglecting the effect of
tertiary rays in the first case and assuming the pl.ane of
rotation to contain accurately the direction 'of propagation
in the second. If the assumption is only approximately
correct m either case, the ratio will be somewhat reduced.
It IS evident that great accuracy in the experiments was
not essential. They, however, leave no doubt as to the
conclusion, for the ratio of intensities was roughly i-b : i—
one that might be expected on the ether pulse theory and
appears impossible on the other. It is possible that 'with
suitable primary rays and thickness of secondary radiator
results showingmore perfect scattering will be obtained. '

Ihese preliminary experiments, however, to my mind
furnish quite conclusive evidence in favour of the ether
puse theory. Charles G. Barkla.

University of Liverpool, October 26.

On Correlation and the Methods of Modern Statistics.

I DO not know that much profit is likely to arise from
continuing this discussion further; it appedrs to me to be
merely unwrapping considerable convolutions in Mr.
Hinks's mental attitude towards Miss Gibson and myself
he chief charge made at the British .Association was that

we h,ad overlooked a curved regression line between magni-
tude and parallax—that now appears to have disappeared
into hmbo. In his first letter to Nature Mr. Hinks
apparently objected to our finding " a quite significant
and_ important " relation between parallax and proper
motion, but one not more than half-way up the correlation
scale. He has now discovered that

"'
the point of most

general interest " is that of colour. He charged us with
stating a far-re.^ching suggestion on the basis of the Cape
stars. It turns out now that the element in our far-
reaching suggestion is not the sug!;cstion at all but what
I am prepared to assert as a fact, namely, that the magni-
tude of the stars " is not mainly determined by parallax
or distance, but is more closely associated with colour,
and thus prob.ably with chemical or physical condition."
The colour and magnitude correlation is essenti.ally th.at
determined by Miss Gibson, 0-3 ; the values for the snec-
tral class and magnitude correlations run up according
to the classification used to double this value, and even
to 0-7. The colour and snectral class correlations reach,
as we might expect, a still higher value. Meanwhile, thn
magnitude and parallax relation in its best determination
IS 0.28. I agree with Mr. Hinks that this is a point of
general interest." and I am glad that his last letter

enables me to assert it, not as " the vaguest of sugges-
tions, which words had reference to the discontinuity of
frrfa^iency in star counts, but as a fact which mav be
slightly modified when more data are reduced, but is
substantially correct as I have given it.

Karl Pearson.
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The Interpretation of Mendelian Phenomena.

I AM sorry Mr. Lock should mistake what I devoutly

hope is a sense of proportion for a desire to belittle

-Mendelian work. In science clear ideas are of importance,
and I wished to elicit something more definite than the

vague notion that Mendelism will someday and somehow
furnish a master key to the problems of heredity. I made
no complaint that Mendelism " does not immediately lead

to the solution of all the most difficult problems which
biology affords," as Mr. Lock rather extravagantly
asserts, but merely asked what conceivable bearing it can
have on any problem save that of sex. By the problem of

sex I mean the problem of the function of sex—or of con-

jugation if Mr. Lock prefers. I confess I cannot imagine
what light Mendelism has shed on the question of the

alleged transmission of acquirements, and as for the
" problems of the actual transmission of characters," these,

as dealt with by Mendelians, are nothing other than
problems of sex. That is, Mendelian experiments demon-
strate nothing more than the degree in w'hich certain

characters (mutations) are transmitted or distributed under,

or affected by. conditions of conjugation. Doubtless it is

true that the majority of Mendelian cases have been
observed in self-fertilised types, but I am not aware that

they have ever been observed unless cross-fertilisation had
previously occurred. In parthenogenesis the individual

arises from an unfertilised ovum ; how, then, is segre-

gation possible? What segregates?
The evidence on which I base my assertion that there

is no segregation in the mulatto is that of my own eyes.

Mulattoes vary amongst themselves, but the blend is

usually very obvious, and is reproduced in subsequent
generations when breeding is inter se. With every infusion

of European blood the negro type—skin colour, hair

texture, shape of features, and the like—grows fainter,

until at length the " touch of the tar-brush " is hardly if

at all perceptible ; and this blending, so far as I am aware,
occurs, not only in all crossed human varieties, but in

other natural varieties as well. There may be exceptions ;

in fact, I believe there are ; but blending appears to be
the rule in the vast majority of instances.

How can the fact that human races have crossed more
often than any other animal complicate the problem? My
statement implied, not that every human race is a chaotic
mixture of types, nor even that there are no pure types,

but only that we have here a very large and varied inass

of material on which to found our judgments. Nor did
I imply that mutations are especially frequent under con-

ditions of cultivation. I believe they are quite as common
in nature. Our hospitals and asylums are full of them

—

hare-lips, cleft-palates, club-feet, haemophilia, colour-blind-

ness, deaf-mutism, feeble-mindedness, and so forth. Their
inheritance is usually Mendelian, but I never heard of a

human mutation that was useful. I implied merely that

artificial selection is founded on mutations, and that the

striking difference between artificial and natural varieties

indicates that natural selection is not founded on them.
We know the past and present of man better than that of

any other type, certainly of any natural type. Men are
fond of noting wonders, and we have a written history of

thousands of years ; but never yet has the differentiation

of a human variety by mutation been recorded. On the

other hand, so surely as a human race separates into

sections, between which there is little or no intercourse,

gradual differentiation sets in, which, under conditions of
savage warfare and very restricted intercourse, may be
seen in the inhabitants of quite small tracts of country, as
in New Guinea. Amongst plants and lower animals
parthenogenetic types are particularly rich in varieties.
'* Thousands of forms may be cultivated side by side in

the Botanical gardens and exhibit slight but undoubted
differentiating features, and reproduce themselves truly by
seed " (de Vries, " Species and Varieties," pp. 5Q-60).
When reproduction is bi-parental, varieties are few if in-

dividuals from distant parts of a wide area are able to

mate, and proportionately more numerous if intercourse
is more restricted. Thus in every valley of Samoa is found
a distinct variety of snails ; but species of birds, mammals,
and fishes which possess consider.able powers of locomotion
have few varieties. Is Mr. Lock able to conceive any
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interpretation of all these facts except that under natural

conditions fluctuations are selected and inheritance is

blended ?

He lays stress on the circumstance that man is not
amenable to experiment ; but man is not the only species

that has natural varieties. May I, in turn, lay stress on
the fact that it seldom pays the cultivator to select small
differences (fluctuations)? Of necessity he selects muta-
tions. The Mendelian experimenter has practically liinited

himself to the materials so created. He himself chooses
for his experiments, and can choose, only glaring differ-

ences. In other words, he has, qua experimenter, abso-
lutely no acquaintance with the small differences (fluctu-

ations) which normally distinguish mating individuals in

natural breeding. He judges the normal from the

abnormal, the rule from the e.xception, and then appeals
to earth to note the precision of his methods and thanks
heaven he is not as other men, even as mere observers
who seek to take the whole of the facts into consider-

ation. Notwithstanding his parade of exactness, his belief

that he reproduces natural conditions " is an assumption
wliich still lacks the support of facts." Once more, there-

fore, let me challenge Mr. Lock and his comrades. If

Mendelism deals with any other problem but that of sex,

what is that problem? If no other problem can be named,
W'hat is the evidence that Mendelism deals with anything
more than those abnormalities of sexual reproduction which
occur under conditions of artificial selection? As I say, I

do not ask for the solution of any problem. I ask only
for an indication that Mendelism has any conceivable bear-
ing on it. If the latter question also cannot be answered,
then by all means let Mendelians pursue their very interest-

ing studies ; but let it be understood that " the new
science of genetics " implies, not the study of heredity
in general, but only the studv of certain curiosities of

artificial breeding. G. .Arciidall Reid.
Southsea, October 20.

Pagan Survivals and Christian Adaptations.

It may interest some of the readers of Nati're to find

that the institution of the " kern-baby " (corn-baby)
still exists in our island ; and a writer in the Christian
World for October 3 was present at the bringing home,
on the last load, of this Pagan institution, and was present

at the harvest supper this year, when the effigy was
honoured by being placed on the table. It was, pre-

sumably, only a survival of olden time, when our ancestors
" ate and drank " with their gods—especially the gods of

agriculture (Judges, 9, v. 27).

.Again, I received a letter the other day from the rector

of Fobbing, Essex (formerly rector in the Scillv Islands),

informing me, in reply to an inquiry, that the Beltane

fires are, up to the present day, lit there on the highest

point of the islands on May eve, just as our ancestors lit

them in honour of the rise of Baal (or the sun). My
informant, who has only left the islands two years, often

witnessed the jumping of the youths "through the fire."

I should be verv pleased to learn of any ancient customs
of this kind still carried out on the eves of " M.ay Day,"
"Easter," ".Ml Hallows," "Christmas," or other

solstitial and equinoctial periods, and not heretofore re-

corded in standard books on the subject. In trying to

ascertain the uses of certain stone circles and monster
cromlechs this evidence is of great importance, as the

early missionaries purposely " adapted " so many of the

Pagan festivals to Christian worship. Wales is the most
promising field. J. W. Haves.

West Thurrock Vicarage, Grays, Essex, October id.

The " Quaternary."

In reply to Dr. Wright's comment on my letter (p. 639),

I would point out that the restricted use of the word
" Quaternary " appears to be confined to anthropologists.

Geologists (Sir Archibald Geikie, Prof. Kaysor. and Prof.

Lapworth, for instance) who employ the term include in it

everything from the commencement of the Glacial period

to the present time. John W. Evans.
Imperial Institute, October 25.
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THE " MAURETANIA."
T^HE first impression of the Maiirctaiiia is one of
* colossal size, the last is wondering amazement at

the forethought and design which appear in de-
tails, trivial in themselves, but of supreme import-
ance to individual comfort, of the fittings. Only those
who saw the ship in the narrow waters of the Tyne
can realise her huge dimensions. Eight hundred feet

long herself, she floated abreast the builders' yard in

a river less than 900 feet wide, which runs in a nar-
row cleft between low hills. In that narrow vallev
the great bulk of the ship made a prodigious
spectacle, and over the valley before the start on the
maiden voyage the smoke from her four great
funnels moved like a pall.

In the brief voyage from the Tyne to the Mersey
which took place last week, some of the peculiar
features of the great ship were revealed. The Tvne
is winding and narrow, and on the Tuesday afternoon
its course was obstructed by crowds of steamers laden
with sightseers. In this difficult passage the handi-
ness of the vessel was at once apparent. Proceeding
under her own steam, steered by propellers and the
rudder, she was easily manoeuvred at the sharp bends.
To the writer, who was on the bridge at the time, it

was obvious that the great turbines, which in the
aggregate can develop 70,000 h.p., can be stopped or
started with ease and certainty.

.\t sea, though the recurrent shocks characteristic
of vessels fitted with reciprocating engines are absent,
vibration is noticeable, though relativelv slight.

Generally speaking, it is maximal in the after part
and diminishes thence to the bows. The distribution,

however, is erratic, regions of maximal vibration often
being close to regions of minimal vibration. In the
great dining saloon at 22 knots the tremors were
barely noticeable, being s'jmething like the passage of

a vehicle in a street outside. On the other hand, a

region of marked vibration was forward of this, about
the level of the second funnel.

The cause of the vibration in turbine-propelled ships
is not at all obvious, and experts at present seem to

be unprovided with a satisfactorv hypothesis. The
turbines themselves are singularlv free from it.

Leaning against their great steel shells one is noi
con.scious of a movement. In the shaft tunnels, how-
ever, it is very marked. The vibration has been re-

ferred to the impact of the water thrown bv the

blades of the wing propellers against the sides of the

ship, to the unequal thrusts which each blade exerts

in the course of each revolution, and to the formation
of twisting couples between the propellers when they
svnchronise in certain ways. Inequalities in the

thrust arise from the fact that owing to skin friction

the water near the side of the shio is dragged bodily

along with it. Each blade, therefore, as it revolves,

passes through water moving in the direction of the

shio to water which, relatively speaking, is still.

The vibrations themselves are markedly periodic,

mounting bv a long crescendo to a climax, followed

usually bv complete quiet. This periodic nature un-

questionably suegests a dependence upon synchronism
between propellers on opposite sides of the ship, and
it was foimd in the ca.se of, I believe, the Deutsch-
laiid that vibration was much lessened when her

twin screws were set to rotate respectively at 70 and
80 times a minute instead of both beine at approxi-

mately the same rate. The whole subject is being
investigated on the Maiiretania by means of the

pallograph, which registers at the same time the

shaft movements and the vibrations.

As it is not possible to get an indicator diagram
of a turbine, the work done is measured on the
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Matiretania by torsion meters directly applied to each
shaft. Two wheels are fitted on tlie shaft at some
distance apart, each of which in its rotation makes an
electrical contact. The contacts are exactly in line,

and therefore are coincident in point of time when
the shaft is at rest. When the shaft is rotated it

suffers torsion, and the aft contact lafjs behind the
forward one. The angle of the lag measures the tor-

sion. The instrument is calibrated bv determinations
made in the shops of the twist which the shaft suffers
from couples of known magnitude. In the navigat-
ing house of the Matiretania are four dials, on each
of which a hand revolves in the direction and at
the speed of the particular propeller shaft to which
it is attached. It is obvious that the torsion meter
might be so adjusted as to give direct records on the
bridge of the work of each turbine from moment to
moment.
The two most impressive parts of the machinery

are the controlling platform, already mentioned, of
the engine-room, where a few small levers control
the gigantic forces pent up in the long polished
barrels of the turbines, and the small, easily manipu-
lated wheel in the wheel-house, which, bv means of
a small hydraulic motor, controls the enormous steer-
ing engine sunk below water level some 650 feet

distant

!

The plates of the Mauretania were delivered rolled
to a guaranteed thickness. This is, I believe, a new
departure in the building of English merchant ships,
and it enabled the builders to save 500 tons of dead
weight. The use of silicon steel in the boilers effected
a further saving of 500 tons, making a total of 1000
tons, which, reckoned as cargo, represent a gain to the
Cunard Company of about 22,oooZ. a year in the earn-
ing power of the vessel. An interesting saving in dead
weight was also effected in connection with the decora-
tion. The lifts in the well of the main staircase are
enclosed by a beautiful piece of metal work adapted
from existing sixteenth-century wrought-iron work.
It is carried out in aluminium instead of iron, and
thereby 20 tons weight is saved. One wonders
whether the high affinity of the metal for chlorine
and the presence of chlorides in sea air have been
adequately taken into account.
The engine-room of the Mauretania, despite the

absence of the main reciprocating engines, is very
closely packed, and the greatest ingenuity is mani-
fested in the arrangements. The four main turbines,
each of 15,000 h.p., are controlled from a tiny plat-

form by six small levers. Over the great engine-
room steam pipes arch large enough for a boy to walk
through, and the exhaust from each low-pressure tur-

bine passes through a " pipe " 14 feet bv 16 feet

!

The distinctive noise of the engine-room is the con-
tinuous roar of the steam passing through the main
steam pipes. The engine-room, counting main tur-

bines, turbo-generators, and auxiliary engines, holds
machinery capable of developing something over
So,000 h.p., and the rotating mass of the main tur-
bines amounts to about 600 tons, and rotates about
200 times a minute.
The gigantic low-pressure turbines receive the

steam at nearly atmospheric pressure, which falls to
a condenser pressure of about minus 27 inches of
mercury. Ingenious gauges are fitted on each tur-
bine, which record the pressure at different steps in
the expansion, so that, should some of the blades
become stripped, the injury can be at once located.
The stokeholds are so efficiently ventilated bv

powerful fans as to be cool save when the furnace
doors are actually opened, in spite of the presence
of 192 furnaces.
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The magnitude of the strains which a ship
nearly the length of the Houses of Parliament
must experience in a heavy head sea is brought to

mind by the provision whicli has been made for bend-
ing. The boat deck, together with the deck houses
on it, which contain the long suite of public rooms,
are cut completely through in three places, so as to

allow the ship to give longitudinally.

No description can give the effect of the stately

progress of so great a ship down the narrow Tyne.
The grey autumn day, the cheering crowds piled on
the hill-sides to their summits, and the anxious pilot

striving to make his orders heard amid the clamour
of steam whistles and fog signals, are vivid recollec-

tions. So, too, are the raucous blasts of welcome flung
to us from the great headlands as we passed them
by. The sombre cliffs of the Pentlands in the grey
dawn. Cape Wrath under the autumn sun, lonely

light vessels, tiny fishing craft, and liners, each after

its own fashion wished us the freedom of the seas.

W. B. H.XRDY.

THE GEOLOGICAL SUCCESSION IN SOUTH
AFRICA.'

EVERY year our l^nowledge of the geological suc-

cession in South Africa becomes more extended
as a result of the labours of the Geological Commis-
sion of the Cape, the Geological Survey of the Trans-
vaal, and the host of private workers who contribute

to the Transactions of the Geological .Society of South
Africa. The newly published Report of the Cape Com-
mission for the year 1906. and the Transactions of the

Geological Society for the period January to June of

this year, are full of interesting matter. The Cape
surveyors have been worlving in Bechuanaland and
Griqualand West, and have thus come into close

contact with the work of the Transvaal geologists ; for

although the operations of the official Survey of the
Transvaal have as yet been confined to the Pretoria

and Middelburg districts, the Marico district and the

neighbourhood of Mafeking have been explored by
unofficial geologists in the employ of big land com-
panies. Pioneer work of this nature, although un-
sanctified bv official publication, is not to be
contemned, since in many cases it is done, under condi-

tions of considerable difficulty, by enthusiastic geolo-
gists and keen observers whose labours have often

laid the foundation for the detailed work of the
Government surveyors.

The earliest work in Griqualand West was by Mr.
G. W. Stow, who communicated some of his results

to the Geological Society of London (O.J.G.S., vol.

XXX., pp. 5ST-680, 1S74). Unfortunately, a consider-
able proportion of his observations was embodied in

reports to the Griqualand West Government, which
since they were handed in have never emerged from
their pigeon-holes. However, his classification of the
Griqualand West rocks has, with the exception of the
Keis series, been adopted by the Cape Survey. It is

as follows :

—

M.itsap Series Quartzites and conglomerates
(uncnnfcrmilv)

f Griqualown Series ... Magnetite-jasper rock":

-\ Cam|ibe]I Rand Series ... Limestone and quartzite

V Keis Series Quartzites and mica schists

I

1 K)eventh Annual Keport of the r.eolcgical Commission of the Colony
of the Cape of Good Hope, iqo6. (Capetown, 1Q07.)

GeoloKiral Map of the Colony of the Cape of Good Hope. Sheet 3ilvi.

(Published by the Geological Commission, 1907.)
Transactions of the Geoloeieal Society of South Africa. Vol. x., January

to June, 1907. Pp. 1-68. (Johannesburg, 1907.)
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The next step was the tracing bv Mr. K. G. Holmes
in iqo4 from the Transvaal into Bechuanaland of the

Black Reef, Dolomite, and Pretoria Series (Trans.
Geol. Soc. S.A., vol. vii., p. 130). He followed
these well-known Transvaal formations near enough
to the original localities of the Keis, Campbell
Rand, and Griquatown Series described by Stow to

suggest the correlation which was proposed in the
following year by Hatch and Corstorphine in their

"Geology of South Africa" (p. 311), namely, in the
following manner :

—

Griqualand West Transvaal

Matsap Series =Waterberg Series

(unconformity) (unconformity)

Griquatown Series = Pretoria Series

Campbell Rand Series = Dolomite Series

Keis Series = Blacl< Reef Series

Mr. Rogers appears to doubt whether Stow, bv
his Keis Series, referred to the quartzites which
succeed the Campbell Rand Series in downward suc-
cession. He therefore substitutes the Transvaal
name—Black Reef Series—and wdth this modification
accepts the correlation ; but he points out that the

Matsap and Waterberg Series present marked points

of difference, especially in regard to their volcanic
rocks, which are of a more acid character in the latter

than in the former.
The Matsap Series is subdivided by Mr. Rogers as

follows : an upper group of quartzites and sandstones,
developed in the Langebergen proper; a middle group
of quartzites, lavas, and fragmental rocks of volcanic
origin ; and a lower group of quartzites, slates, and
conglomerates forming the foothills east of the Lange-
bergen, north of Pad Kloof. The basal bed con-
tains many boulders and pebbles of quartzite, quartz,

iind red jasper in a quartzite matrix which is some-
times highly ferruginous.

In the Transvaal, Mr. Mellor has recently shown
(Trans. Geol. Soc. S.A., vol. x., p. 44) that
\vhile the base of the Waterberg System is often

marked by the presence of coarse conglomerates, in

the Middelburg district a series of acid and inter-

mediate lavas, interbedded with tuffs, agglomerates,
shales and sandstones, underlies the usual sandy types

of sedimentation. The whole volcanic series attains

a thickness of approximately Sooo feet.

The Griquatown Series is divided by Mr. Rogers into

an upper group, consisting largely of slaty rocks,

together with some brown and red jaspcroid rocks and
thin beds of chert and limestone; a middle group, con-
sisting for the main part of the Ongeluk volcanic

beds, together with some banded jasper beds ; and a

lower group, comprising banded jaspers, quartzites

and mudstones. The conglomeratic rocks that occur
at or near the top of the lower group in the Hay
district contain " striated and flattened pebbles and
boulders," which, according to Mr. Rogers, " certainly

owe their characteristic shape and scratches to glacial

action " (Rep. for 1905, p. 162). Seeing that

these beds belong to a geological period con-

siderably older than the Dwyka Glacial Series (they

occur at least 15,000 feet lower down in the succession

—even more if the Matsap Beds are considered to be
older than the Table Mountain Sandstone), this is an
interesting contribution to the fast-growing history of

glacial action in the remotest periods of geological

time.

The Campbell Rand Series occupies practically the

whole of the Knap plateau. As in the Transvaal, this

formation consists mainly of dolomitic limestone with
which cherts are often associated. The shales which
occur near the bottom of the series were searched by
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Mr. Rogers without success for fossils. Conformably
underlying it is the Black Reef Series, consisting of

quartzites, grits, felspathic quartzites, conglomerates,
shales, &c. An exact divisional line between the two
formations cannot be drawn owing to the alterna-

tion of beds of quartzite and limestone near the
junction.

The three series—Black Reef, Campbell Rand, and
Griquatown—are grouped together by Mr. Rogers
as the Transvaal System, a term introduced by
Molengraaff for the corresponding series in the Trans-
vaal. The name is scarcely a happy one; but since

it has also been adopted by the Transvaal Geological
.Survey, it will probably remain. Below the Black Reef
.Series is a basic series of amygdaloidal lavas—the

Pniel series of Stow—and this is succeeded by an
acid volcanic series to which the Cape geologists have
given the name Zoetlief Beds. There is an uncon-
formity between the two series ; but Mr. Rogers has
decided to include them in one group under the name
of the Ventersdorp System, which name is used for the

equivalent formation in the Transvaal.

The Ventersdorp, Transvaal, and Matsap Systems
tie on a floor of granite and schists, and have been
folded during pre-Dwyka times into arches and
troughs, the axes of the folds embracing a wide area of

low mountains, the principal range of which is the

Langebergen. The underlying schists are grouped as

the Kraaipan Series ; they are equivalent to the Swazi-
land Series of the Transvaal, and consist largely of

magnetitic schists and thin quartzites. The Cape geolo-

gists have found no evidence of the granite being
intrusive into the schistose formation, although this

has been clearly proved in the Transvaal (Abelskop,
Monte Mar6, &c.). 'In this connection it is interest-

ing to note tliat the Geological Survey of the Trans-
vaal has recently recognised that the granite mass
which lies north of Johannesburg is younger than
the schists of the Swaziland Series (Moodies Series),

while it also admits the correctness of the view that

it constituted an older floor on which the basement
beds of the Witwatersrand Series were deposited
(Trans. Geol. Soc. S.A., vol. x., pp. 5^ and 57; cp.

also " Geology of South Africa," p. 93).

Summarising, there is in South Africa, lying on an
old floor of schists and granite (which is almost cer-

tainly of Archjean age), a succession of sedimentary
rocks, older than the Devonian, and including the

Waterberg or Matsap, the Transvaal, the Ventersdorp
and the Witwatersrand Systems, all separated by
strong unconformities. In this accumulation of sedi-

ments, which is estimated to have a thickness of

between 50,000 and 60,000 feet, not a single fossil has
as yet been found.
With regard to the Karroo rocks of the Transvaal,

a further step in their elucidation is marked by the

conclusion arrived at by the Survey, that the Bushveld
Sandstone Series (a succession of red marls, shales, and
fine-grained sandstones), together with the overlying

amygdaloids, are the equivalent of the Red Beds,
Cave Sandstone, and Volcanic Group of the Stormberg
Series of the Cape, the Orange River Colony, and
Natal (Kvnaston, Trans. Geol. Soc. S.A., vol. x.,

p. 34). The recent discovery by Mr. J. Mitford
Bowker, in the Zoutpansberg district near the Limpopo
River, of fossil bones, \vhich Dr. Broom has deter-

mined to be of Stormberg age, sliows that the Bushveld
.Sandstone Series extended far to the north ; for it is

found to cross the Limpopo River into the Victoria

district of Mashonaland, where coal-seams have been
reported to occur in it (Proceedings of the meeting
of the Geol. Soc. of S.A. held on June 24, 1907).

F. H. Hatch.



666 NA 'JURE [OcTUllliK 31, 1907

THE ROMANCE OF I'llOTOaiiM'HY.'

ALL |)lici)oiiicna arc woiiclc rful in Ihi; measure tliat

\vc are unaccuslomi-d lo ihcni, and if quite
straiiji^c lo us Ihey are incredible. 'I'h<- roinanlic cliar-

acter of (he details of. any subject is therefore an in-

dividual matter, but the author in this ))articular case
assumes no exact, and very little (jfeneral, Unowledfje
on (he part of his readers, and so he is justified

in his repeated asseverations of the iiiarvellous char-
acter of the various details of thf- discovery and
achievements of photography. We lake it that the

duty of the writer of such n volume is very larfjely to

rob his subject of its atmosjjhere of romance by showinji;

its j^radual dev<:lopment and the reasonableness of

its results. In this the author is successful. He gives
no " instructions," Ijul merely tells his story in a
readable form and illustrates it well, for every one
of the sixty or more illustrations has a definite and
sufficient reason for its presence. He treats it in an
e;isy and sometimes, perhaps, rather loo disiiirsi\e

paratively shallow lank Ihal contained the developer,
and find details of many other cases in which gnrat
dilllculties were suciessf'ully overcome. 'I'he number
of examples given of extraordinary methods of work
is considerable, and they cover so wide a field that
probably no one who reads the book will fail to find
something new to him.
When an author sets out with the avowed purpose

of dealing with the romantic side of such a subject,
the critic naturally looks for a little exaggeration here
and there, and when so many branches of the sub-
ject are dealt with he expects lo discover a few in-

.accuracies. It may be true to a certain extent to
say that kinemalogr.iphy will enable our descendants
to see the incidents in our great battles, but it is a
mistake to stale, cutuerning a pictun- of a groui) of

men in the act of diving, that " the whole detail of
I his living scene was recorded by the great artist,

Light, in one fiv<-hundredlh part of a second " by
means of a foc.-il-plane shutter, as the narrow slit in
ihe ^liiiiier probably look thirty or forty times as

long as this to pass over
.ind so expose the surface
of the plate. It is also in-

L'orrect to state that a Lipp-
mann photograph " must
have its mercury back-
ground " to view it properly.

But the slips of this kind
are not very serious, and
Ihey are very few.

C. J.

W.

R'

cicgraphcd I'liotographs,

Icft-tiarid portrait is

From " The K

These pliotograpli<; are just as they were received by llle electric telegraph. The
:iat of the Crown Prince of Germany, and the other is a portrait of Pr'jf Korn.
of Modern Photography."

manner, giving many apt analogies of the develop-
ment of photography and of its applications in instan-
taneous work and kinematography, the making of book
illustrations, the photography of the invisible as by
means of Riintgen rays or the ultra-violet of the
spectrum, and the reproduction of colour.

One of the most interesting chapters deals with the I
of the Conseil des Observatoires

detection of crime and the identification of criminals, for

it is seldom that those who are not engaged in the
work itself have the opportunity of seeing examples
of photographs taken for these purposes. There is

also a chapter on telegraphic photograf)hy, described
in Natuke of August 19 (p. 445). The accompanying
illustration from this chapter is reproduced by the
courtesy of the publishers. In another chapter we
learn how " the largest photograph in the world,"

MAURICE LOEWY.
W.S ne saurait ex-

primer la consterna-
tion et I'afniction que la

mort foudroyante de Tisser-

nnd a repandues aulour
d<; lui, car l'amiti<5, I'estime
el I'admir.-ition entouraient
comme d'une aureole
I'illustre astronome qui s'est

eteint dans la nuit de mardi."
These words, which .M.

Loewy spoke at the grave-
side of his friend and pre-

decessor, Tisserand. may
very well be remembered
when expressing our sense

of the loss which France
and science suffer in tli'

sudden removal of the director of the National Obser-
vatory of Paris. Kven the painful suddenness, which
added an increased bitterness to the grief we expe-
rienced in the loss of Tisserand, is repeated again
with depressing emphasis, for we understand that M.
Loewy was struck down while attending a meeting~

Ironomiques.
The director of a great National Observatory does

not usually enjoy unfettered discretion in the selection

of the lines of investigation to tx- pursued. In such
institutions large pieces of work are not unfrequently
undertaken, for the conduct of which both ample
time and funds are needed. Too often he who plam
does not see the full fruition of his work, and loyal

to the reputation of predecessors and the influences

tradition alike n-strict the direction along whicWi
40 feet long by 5 feet wide, was developed by mount- activity is possible. The long connection of M
ing it face outwards on the periphery of a large broad Loewy with the Paris Observatory, previous to his
w-heel made for the purpose, and rotating it in a com- occupancy of the director's chair, would make him

1 "The Romance of Modem Photography." Ky Charles R. Gitaon. Particularly anxious to complete, if possible, certainly
Pp. 34S. (tendon : Seeley and Co., Ltd., 1908.) Price 51. to forward, two very heavy legacies of work be-
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queathed to him by former astronomers. One of

these was the great Paris catalogue of stars, depend-
ing upon meridian observations made within the

period 1837-1881, including the re-observation of all

Lalande's stars. The complete work, published in

four sections, furnishes the places of nearly 35,000
stars, based upon 387,000 single measures. This
heavy piece of work was brought to a very satisfac-

tory conclusion under the supervision of M. Loewy,
and by its completion the observatory staff is relieved

of an oppressive incubus. The other is the Inter-

national Star Chart, which had its origin under
Admiral Mouchez. Not only has this work been
prosecuted with ardour at the observatory, but en-

couragement and assistance were given to all who
participated in the scheme, by means of conferences

that have been held from time to time in the obser-

vatory at the suggestion of the regretted director. To
both these projects M. Loewy gave as generous and
consistent support as though he were responsible for

their introduction.

M. Loewv's more immediate influence on the con-

duct of the observatory is shown in the steady prose-

cution of another piece of work, the chart of the moon
derived from photographs taken with the equatorial

coud6, a form of telescopic mounting with which
AI. Loewy's name is closely connected. The long
focal length, which is one of the advantages secured

in this class of telescope, giving an image of the moon
more than sev-en inches in diameter, made this instru-

ment peculiarly suitable for the investigation. The
admirable reproductions made from the negatives

justify the time and attention that have been bestowed

on the enlargements. Concurrently with the issue of

the maps there have been published acute dissertations

on the phvsical constitution of the moon, founded on a

minute critical studv of the lunar surface. This close

and detailed examination led the director to conclude

that there were evidences of a permanent elongation

of the moon's figure towards the earth, and of a sur-

face action tending to diminish the angular velocity

of rotation.

But besides the study of the moon's surface, the

equatorial coude has served another purpose. The
principle of construction is so well known that it is

not necessary to describe it here. But in designing

this instrument M. Loewy had in view the possibility

of obtaining greater stability than is attainable with

ordinary equatorial^, and by taking advantage of this

stabilitv to measure large angular distances on the

celestial sphere. Having determined, by a thorough
examination of the theory, the sources of error

inherent in the instrument, M. Loewy proceeded to

use it for obtaining a new value of the constant of

aberration by an entirely novel method. For this pur-

pose he placed a double mirror, formed by silvering

two faces of a large prism of glass, in front of the

object glass. The double mirror was capable of rota-

tion about the axes of the telescope, so that by reflec-

tion from the two silver surfaces the images of two

stars in different parts of the sky could be brought

into the field side by side, and the distance between

them measured in the common plane of reflection. By
choosing suitable stars and making the necessary

measures six months apart, the quantity measured
could be made four times that of the constant of

aberration. For greater accuracy the stars selected

had the same altitude so -s to reduce the effects of

refraction to a minimum hut by changing the plan

of observation it was possible to investigate the effects

of refraction separately. The instrument lent itself

to methods of great beauty and ingenuity, displaying

both the mechanical ability of the inventor and the

varied resources of the mathematician and astronomer.

The Royal Astronomical Society fittingly acknow-

NO. 1983, VOL. 76]

ledged its appreciation of the important services M.
Loewy had rendered to astronomy by awarding him
the gold medal. Needless to say, he was an
honorary member of that society as of many others,

both in his own country and abroad.
It would not be possible, even if it were desirable,

to record all the varied occupations in which M.
Loewy was engaged in the course of his scientific

career. His position made him frequently the adviser

of his Government in many important matters. His
services to the Bureau des Longitudes, in his capacity

of director of the Connaissance des Temps, will be

readily acknowledged. The part he played in various

conferences, such as those which arranged the scheme
for observing the planet Eros and for securing
uniformity in the employment of astronomical con-

stants, has been already mentioned. We can only

deplore, in company with the whole guild of science

throughout the world, the loss of one who ornamented
a dignified position and worthily supported the tradi-

tions of the National Observatory. Within the last

few vears the continuitv of its direction has been too

frequentlv interrupted by the loss of its distinguisKed
chiefs, .\mong these brilliant memories the name of

Maurice Loewy will hold an honoured place. Round
his grave in respectful sympathy were grouped the

representatives of many learned societies. In addi-

tion to those of France, there were present members
of the .Academy of Sciences of Vienna, of the R.

-Accademia dei Lincei, while the Royal Society

of London, as well as the Royal .Astronomical Society

and the British .Association, were represented by Sir

David Gill and Major MacMahon.

NOTES.
It is reported that at Monday's meeiinj; of the Paris

.Academy of Sciences Prof. Lapparent described some

experiments by Prof. Bordas upon the conversion of

corundum into precious stones by the influence of radium.

It is stated that when fragments of corundum were placed

in contact with a tube containing radium for a month

they changed colour entirely, and were transformed into

crystalline varieties of the mineral, some pieces becoming

yellow, like topaz ; others purple, like amethyst ; blue, as

sapphire ; and red, as rubies. The gems thus produced

were submitted to a jeweller, who was unable to dis-

tinguish them from precious stones. We shall await with

interest the appearance of the Comptes rendus of Monday's

meeting for particulars of these experiments and results.

The death is announced of Prof. Gustav Adolf Zeuner,

the distinguished authority on applied mechanics. Born

at Chemnitz in 1828, he was the founder, and editor from

1853 to 1857, of the German journal the Zivilingenieur.

In 1855 he was appointed professor at the Zurich Poly-

technic, of which institution he was director from 1865

to 1868. From 1871 to 1875 he was director of the Frei-

berg School of Mines, and from 1873 to 1890 he was also

director of the Dresden Polytechnic. He retired in 1895.

His works included treatises on valve gearing and on the

mechanical theory of heat.

Dr. Elis Stromgren, private tutor at the Kiel Uni-

versity, has been appointed professor and director of the

Copenhagen Observatory in succession to Prof. T. N.

Thiele, retired.

Sir Herbert M.^xwell has been appointed chairman of

the council of the National Association for the Prevention

of Consumption in succession to the late Sir William

Broadbent, and Dr. C. Theodore Williams has been elected

vice-chairman.
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The cup for the winner of tlie International Balloon

Race, to be awarded to the aeronaut landing furthest from

St. Louis in a measured straight line, has been won by

llcrr Krbsloh (Germany), who descended at Annapolis

Junction, .Maryland, having covered a distance of 8744
miles.

The death is announced of Mr. T. F. Brown, a recog-

nised authority on the geology of the South Wales coal-

field. Mr. Forster Brown was a member of the Institute

of Civil Engineers, a Fellow of the Geological Society and

of the Surveyors' Institute, and past-president of the South

Wales Institute of Engineers.

We are asked to announce that the annual " fungus

foray " of the Essex Field Club will take place on Satur-

day, November 2, at Loughton and Theydon Bois, Epping
Forest. The director will be Mr. George Massee, of the

Kew Museum. Botanists wishing to be present should

communicate with the secretary, Mr. W. Cole, Buckhurst
Hill, Essex.

Referring to his letter in N.mure (October 3, p. 568),

the Rev. Dr. Irving writes to state that his assignment
to the Upper Eocene or Oligocene of the fossiliferous lime-

stone discovered in a well-sinking at Thorley, near
Bishop's Stortford, was erroneous. The bed in question

is probably Lower Eocene, of the age of the Oldhaven
beds.

Count G. N. Plunkett, who has just taken office as
director of the Dublin Museum of Science and Art,

initiated the system of museum " demonstrations " about
ten years ago, and has lectured on the arts and artistic

crafts, and also on Irish archaeology. In the Cork Exhi-
bition of 1903 he organised a nature-study section, the

work of more than a hundred schools. He is known out-

side Ireland through his book on Sandro Botticelli.

The list of lectures to be delivered at the London Institu-

tion during the present winter session is varied and com-
prehensive. Prof. G. S. Boulger takes for his subject
the Andes of Peru

; Prof. W. M. Flinders Petrie, F.R.S.,
will describe ancient Egyptian houses ; Mr. E. S. Bruce
is to explain the coming of the aeroplane, with the aid
of experiments and illustrations ; Mr. A. R. Hinks will

discuss the evidence for life on Mars; Mr. I. S. .Scarf

takes up the subject of flames; Mr. L. E. Hill, F.R.S.,
researches on deep-sea diving ; Prof. W. B. Bottomley,
soil inoculations; and Mr. P. Chalmers Mitchell, F.R.S.,
ruminating animals. The lectures for juveniles will be
delivered during the Christmas vacation by Prof. Grenville
.'\. J. Cole, his subject being three days of open-air geology.

Calabri.\ was subjected to a severe earthquake shock
during the evening of October 23. The disturbance, which
occurred at 8.30 p.m., seems to have followed the same
line and to have been felt throughout the same districts

as that of 1905. The centre of the disturbance was located
in Monteleone, and its effects seem to have been noticed
from Catanzaro to Reggio di Calabria. Reports of vary-
ing amounts of damage have been received from Gerace,
Sinopoli, Pizzo, Tropea, and other places, which also
suffered two years ago. Secondary shocks were felt on
October 24, but from observations which have been re-
corded it is believed that the earthquake of last week was
less severe than that of 1905. The shocks on both days
were recorded by Prof. Milne's instruments at Shide, in
the Isle of Wight, and by Prof. Belar at Laibach, in
Austria. The number of victims is variously estimated,
Reutcr putting the number at 600. The damage is
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extensive and widespre.-id. Shortly before 6 p.m. on
October 28 a violent shock was experienced at Monte-
leone, Santa Eufemia, Bagnara, and Sinopoli.

Mr. Balfour on October 25 opened the new adminis-

trative buildings and two now wards at the Royal Victoria

Hospital for Consumptives at Craigleith, Edinburgh.

During the course of an address, Mr. Balfour said it is

impossible to withhold wonder at the enormous strides

which scientific medicine has made in the treatment of

consumption in less than thirty years. Referring to future

work in this direction, he remarked :
—" If we cannot

destroy and expel the tubercle bacillus from among as,

we can reduce its poivjr to do evil to a degree which may
seem to us at the moment to be almost incalculable. We
have an example before us of what has been done with

regard to typhus. I doubt whether there is a single case

of typhus in Edinburgl at this moment ; and it may be

that our children will live to see the time when consump-

tion will be as little known in their midst as typhus is

at this time. We have, made the conditions of infection

with regard to typhus lo small that the power of resist-

ance of the community at large is amply adequate to

prevent its making any /odgment of a serious kind in our

midst. That is the idt^l to which we look forward with

regard to tuberculosis."' Continuing, Mr. Balfour pointed

out that it is a great responsibility resting upon every

person to see thai the doctrines of modern scientific

medicine penetrate, not merely among the well-to-do, but

to every class in the community.

According to Museum News for October, a figure of

a native Australian, carefully modelled by an eminent

Washington sculptor, has been placed in the Brooklyn

Museum alongside stuffed specimens of the man-like apes,

in order to illustrate the wide differences between the

latter and the lower races of mankind. Silk-worm-culturc

and silk-manufacture arc now illustrated in the museum by

cases of living silk-worms, as well as by exhibits of the

more important descriptions of raw silk.

Total prohibition of the use of the plumage of wild

birds as articles of dress is regarded by Prof. T. H.
Montgqmery (Bull, Univ. Texas, No. 79) as the only

effectual remedy against what he regards as a mischievous

fashion. " It will not do," he writes, " to prevent the

killing of our American birds and to allow the import-

ation of foreign ones, for this would be injuring another

country, and in the long run, for the sake of greater

cheapness, would result in the killing of our native

species."

The additions to the Zoological Society's menagerie

during September were 149 in number, of which sixty-

eight were acquired by presentation and two by purchase,

while sixty-five were received on deposit, four by exchange,

and ten were born in the gardens. Amongst these, special

attention is directed by the secretary to the following, viz.

a female giraffe, born on September 20 ; a male gayal,

born on September 6 ; three harnessed antelopes {Tragcla-

phus scriptus) ; a nagor antelope {Ccrvicapra redunca) ; and

two side-striped jackals {Canis lateralis), from Gambia,

presented by Sir George Denton ; and a Cayenne kite-

falcon (Lcptodon cayentiensis), deposited.

Vol. Ixxxviii., part i., of Zeitschrift fiir wisseiischaft-

liche Zoologie contains an exhaustive article on the

morphology and life-history of the vine Phylloxera

{Phylloxera vastatrix), by Mr. H. Stauffacher, of Frauen-
feld, Switzerland, illustrated by a coloured plate showing
the chief developmental stages and the dimorphic phases I
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of the winged adults. At the conclusion of the article

special attention is directed to the origin of these

dimorphic phases, which include a larger and a smaller

form ;
diagrammatic illustrations being given of the various

theories proposed. According to the author's view,

trimorphic nym.phs are developed, from which are pro-

duced what he terms the a form, ;8 form, and 7 form,

which in turn respectively give rise to the parthcnogenetic

gcneriitioii, to males, and to females.

To the July issue of the Proceedings of the Philadelphia

Academy, Mr. E. G. Conklin contributes a paper on the

embryology of the gastropod Fulgur, from the point of

view of the influence of the yolk on development. The
eggs of this genus are remarkable for their large size,

the bulk being almost wholly due to the quantity of yolk
;

and one of the problems to which special attention was
devoted is the effect of large or small yolks on the develop-

ment of the organs of the embryo. For the author's

conclusions our readers must be referred to the original

paper ; but it may be mentioned that after a certain stage

the elements of the Fulgur yoke cleave irregularly, a

feature which may foreshadow the " meroblastic " eggs

of birds and reptiles, in which only a portion of the yolk

undergoes cleavage.

We have received copies of a circular issued by the

Vigilance Committee of the Fur and Skin Trade Section

of the London Chamber of Commerce directed against

the alleged practice of certain retailers in wrongly mark-

ing, naming, and advertising furs for sale, in violation

of the Act of Parliament against " false trade descrip-

tions." The action taken by the committee has already

led to satisfactory results, but there appears reason to

believe that the illegal practice still continues. Among
the scheduled items are musquash and nutria (coypu) fur,

sold, " when pulled and dyed," as seal; and nutria, when
" pulled natural," sold as beaver. Dyed rabbit fur sold

as sable, white rabbit as ermine, and dyed white rabbit

as chinchilla, also appear in the list. It is added that

purchasers who may have any doubt as to whether furs

sold to them are correctly described can obtain expert

opinion, free of charge, by forwarding the articles to the

offices of the London Chamber of Commerce, Oxford

Court, Fleet Street, E.C.

In the introduction to his report on the diatoms collected

in the Pacific Ocean on the voyages during the years

i8q8 to 1904 of the steamer AlhaUoss, belonging to the

United States Bureau of Fisheries, Dr. A. Mann claims

that, as owing to their minuteness diatoms can be trans-

ported by slow currents or surface drifts, a tabulation of

the species found at different stations would provide useful

data for determining the direction and extent of ocean

currents. He also quotes several instances to show how
different species are confined to, and therefore typical of,

distinct localities. The systematic enumeration contains a

careful digest and sifting of previous nomenclature. The
genera Navicula, Biddulphia, and Coscinodiscus are richest

in species, and also provide the larger number of new
species. The report is published as vol. x., part v., of the

Contributions from the United States National Herbarium.

We have received the annual report of the medical

officer of health (Dr. Seaton) of the administrative county

of Surrey for 1906. The prevalence of enteric or typhoid

fever in the administrative county is the subject of a

special report. The incidence of 2093 cases occurring

during the last twelve years has been reviewed, and the

opinion is expressed that it is doubtful whether even

10 per cent, of the cases can be attributed to the drinking

of a polluted or infected water supply, and there seems to

be no evident relation between the rainfall, and consequent

floods, to typhoid prevalence. Dr. Seaton believes that

polluted and infected foods are a much more frequent

source of typhoid illness than is even now generally sup-

posed. He also refers to the occurrence of cases which
it is impossible to connect with any other case, and
suggests the possibility of new origin (i.e. apart from
human infections) through bacilli other than those which
are regarded as the invariable specific causes of typhoid.

With regard to this, it may be mentioned that I'ecent

German researches have shown that patients may harbour
the typhoid bacillus for months after they have recovered

from an attack, and that even well persons may occasion-

ally be the hosts of the organism ; it seems hardly

necessary, therefore, to suggest a de novo origin.

Under the title of " The Tuna as a Food for Man,"
Mr. R. F. Hare and Mr. D. Griffith have provided in

Bulletin No. 64 of the Agricultural College, New Mexico,

an illustrated account of the varieties of fruit—commonly
called prickly pear—grown to a considerable extent in

Mexico. The fruits described are species of Opuntia ; they

have a thin skin more or less covered w-ith spicules, under

which is a rind enclosing the pulp and embedded seeds.

The pulp alone is generally eaten, but sometimes part of

the rind is included. The fruit is relished by the peons

and poorer classes, and is harvested for shipment. There

is also a local manufacture of products of the nature of

honey, sugar-paste, and toffee.

The Quarterly Journal of the Liverpool Institute of

Commercial Research in the Tropics, vol. ii.. No. 5, con-

tains excellent illustrations of some African fibrous plants

from photographs by Mr. J. A. Alexander, formerly of

Portuguese East Africa. Dr. E. Drabble furnishes notes

on the synonymy, morphology, and fibres of leaves of

Sanscvicria guineensis and .igavc rigida, also on the seeds

of Myristica angolensis and fruits of Lophira alata. From
the latter the natives of West Africa obtain a cooking oil,

and the fat of Myristica is suitable for soap-making. Dr.

D. Spence contributes articles on the analyses of latex and
rubbers, the most important being a discussion of the

methods of analysing raw rubbers.

A SECOND hundred of the leaflets published by the Board
of Agriculture for free distribution has been completed.

They deal with farm and garden crops, insects and fungal

pests, and the breeding and management of farm animals.

Among recent issues are two containing information on
the winter rot of potatoes caused by the fungus Neciria

solani, and the black rot of cabbage attributed to the

bacterium Pseudomonas canipcstris. The Nectria appears

on stored potatoes, forming white, and later pink, patches,

from which arise crops of spores that spread the disease

and reduce the tubers to a foetid mass. The ascosporcs

developed in the following season can infect growing
crops. The cabbage rot is readily distinguished by the

black appearance of the vascular bundles along which the

bacteria travel. The Sycamore leaf-blotch, caused by

species of Rhytisma, so familiar by reason of the black

patches produced, is described in another leaflet. An
account of the coltsfoot, Tnssilago farfara, and a note on

the Fertilisers and Feeding Stuffs Act, 1906, have also

been published.

The King has instituted a now medal for bravery in

mines. The Royal Warrant states that the King is

desirous of distinguishing by some mark of Royal favour

the many heroic acts performed by miners and quarrymen
who endanger their own lives in endeavouring to save the
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lives of others. The new medal will be of two classes,

which are to be designated the Edward medal of the first

class and the Edward medal of the second class. The

ribbon will be dark blue with a narrow yellow stripe on

either side.

The Engiiucriiig Magazine for October is a special

number of great interest, devoted exclusively to mining.

There are articles on the copper situation in the United

States, the production of gold, the mechanical engineering

of the mine, the manufacture of steel and wrought iron,

asbestos, excavations for the foundations of a modern tall

building, electrometallurgical progress, steam production

from the cheaper grades of anthracite, underground work-

ings in New York City, and the unwatering of mines in

the anthracite region. .^11 these articles are written by

leading authorities and are admirably illustrated, and the

whole forms a trustworthy review of current practice.

At the first meeting of the new session of the Institu-

tion of Mechanical Engineers, Prof. Bertram Hopkinson

read an important paper on the indicated power and

mechanical efficiency of the gas engine, describing an

investigation made with the object of finding whether the

indicator power of the gas engine does, in fact, vary so

much and is so difficult of determination as the report of

the committee of the Institution of Civil Engineers on

the efficiency of internal-combustion engines suggests. The

conclusions reached were as follows :—(i) If precautions

are taken to keep the pressure of the gas supply constant,

the diagrams given by the engine are remarkably regular,

and whether the engine be missing ignitions or not, it is

possible, by the use of a sufficiently accurate indicator, to

obtain the indicated power from diagrams within i per

cent, or 2 per cent. It seems probable that the difficulty

experienced by the committee was due either to the essential

defects, for this purpose, of the ordinary form of indicator,

or to casual variations in the gas supply per suction due

perhaps to variation in the gas pressure at the engine.

(2) The difference between indicated horse-power and brake

horse-power is rather less than the horse-power at no load

under the same conditions of lubrication, mainly because

of the difference in the power absorbed in pumping. In

the particular engine tested by Prof. Hopkinson the error

from this cause in obtaining the indicated power would

amount to about 5 per cent. The friction is substantially

constant from no load to full load, provided that the

temperature of the cylinder walls is kept the same, but

the influence of temperature is very great.

The current number of the Quarterly Review includes

an important article, by Mr. Urquhart A. Forbes, on the

water supply of the United Kingdom. The importance of

treating water supply on broad lines was pointed out by

the 1869 Commission on Water Supply, when the adop-

tion of the watershed area as the administrative unit for

water supply was recommended. Since the water supply

for purposes of navigation is derived from the various

watersheds traversed by canals and river navigations, it

is desirable that the authority in each watershed should

be empowered to exercise some control over canal com-

panies and river trustees with respect to the amount of

water to be abstracted from it. Such watershed boards

with the powers indicated would be able to carry out the

scientific regulation of all water from its first arrival as

r.iin to its disappearance in the ocean. It has been sug-

gested that the staff of the central authority, which would

be a department under the Local Government Board,

would, in addition to the administrative head, comprise

(i) an engineer and assistants, with a special knowledge
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of geology and water supply, charged with the duty of

collecting and digesting for use all the facts requisite for

the scientific treatment of our water system
; (2) {i bacterio-

logist and a chemist, with a special knowledge of the

bacteriology and chemistry of sewage, trade effluents, and

water supply, who should be provided with a laboratory

for experiments
; (3) a staff of inspectors for carrying out

its supervisory work with respect to both pollution and
waste of water. In addition to the facilities it would
provide for the treatment of our water system on scientific

principles, the establishment of a central water depart-

ment offers the best means of restoring order in the present

chaotic condition of things.

The great changes wrought by the eruption of April,

1906, necessitated a re-survey of Mount Vesuvius, which

has been effected by the Italian Military Geographical

Institute. The extreme height of the mountain was deter-

mined as 1223 metres above sea-level, as compared with

1335 metres before the eruption ; the height of the crater

rim has become more irregular, dropping to only 1103

metres on the E.N.E., with a diameter of 725 metres from

N.N.E. to S.S.W., and 645 metres from N.W. to S.E.

At lower levels the contours have everywhere been en-

larged from those of the survey in 1900, and in the Atrio

del Cavallo and Valle dell'Inferno the depression has been

filled up to the extent of from 5 metres to 5° metres.

In travelling by rail, or still better by steamer, from

Lyons to .Avignon, a marked narrowing of the Rhone

Valley is noticed after Valence, between the pre-.\lps of

Dauphin^ on the left and the singular dark ridge of

Coirons on the right. This easterly spur of the central

massif of France is capped by a thick sheet of basalt,

which affords a striking instance of inversion of topo-

graphy. There is no doubt that, at the close of the

Miocene, when the molten rock issued from a vent located

near Mount Gerbicr des Jones, it followed one of the

channels of the river system of that period. Since that

time the eastern border of the central massif (C^vennes)

has been subjected to strong erosion, increased by the

subsidence of the lower part of the Rhone Valley, and the

consequent lowering of the base-level. The surrounding

Cretaceous and Upper Jurassic limestones have been easily

worn down and reduced to gentle slopes. The basaltic

flow, about thirteen miles in length and three miles wide,

resisted much more successfully the subaerial disinte-

gration. In consequence of this very unequal weathering,

what was once a valley is now a long ridge standing

2200 feet above the level of the Rhone. The history of

the Coirons may be compared to that of the Scuir of

Eigg in western Scotland. Unfortunately, a portion of

the sheet of lava of Coirons rests upon the Oxfordian,

easily undermined by the head-waters of the lateral

torrents ; the edges of the volcanic table are liable to

break away and to creep down the slopes upon the clayey

substratum. The landslip which occurred on October 11

above Moulin-Artige is only an episode in this process of

slow undermining, which has reduced the formerly con-

tinuous basaltic plateau to the shape of a fish-bone. As

a consequence of the torrential rains which occurred in

southern France during the first part of October, nearly

one million cubic metres of rocks has moved a distance of

900 metres, threatening to block a valley and to form a

lake. Such incidents are bound to occur again on both

sides of the Coirons, and the suggested re-affoi'esting of

the district will tend to diminish, but not to prevent, all

future danger. Perhaps it would be wise to restrict the

construction of villages to safer ground.
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Mr. W. Ernest Cooke, Government astronomer at the

Perth Observatory, West Australia, directs our attention

to an exhibition of globe lightning, or a fireball of some
sort, which was noticed by two observers on September 7.

Mr. Cooke did not himself see the display, but he can

certify that about the time mentioned by the observers

there was a blinding flash of lightning in the viciniiy,

followed almost immediately by a heavy crash of thunder.

The observers who reported the matter to Mr. Cooke are

stated by the Daily News of West .Australia (September q)

to have described their experience as follows :—In ihc

middle of the reverberation of the thunder a tremendous

explosion about 6 feet from the ground was heard, and

a momentary flash of blinding intensity was seen. Both

saw a lurid red ball, estimated by them as about 4 inches

in diameter with a circle of bright yellow flame, with a

diameter which seemed to be 18 inches, which graduated

in colour until it faded at the edges. .\s there are only

a few authenticated instances of similar displays, it is

desirable to place each new instance on record.

Messrs. George Philip and Son, Ltd., have sent us a

specimen of their " New Standard Time Dial " designed

by Prof. R. A. Gregory for the determination of the local

mean time at any place on the earth's surface, corre-

sponding to the time at the place where the dial is being

used. This simple and useful device consists of a stout

wooden board on each side of which is printed a clock

face showing the hours from noon to midnight and mid-

night to noon. Within each dial is a rotating disc on

which is printed, on the one side, a map of the northern,

and on the reverse side a map of the southern, hemisphere.

Meridians of longitude are drawn at intervals of 15° on

each map, and where a meridian marks a commonly used

standard time, such as Greenwich, mid-Europe, or inter-

Colonial, it is so designated ; the meridian where the date

changes from the American to the Asiatic date is also

marked. By simply rotating the inner disc until the

meridian of a place is opposite to the actual time, as

shown on the dial, the corresponding local time at any

other place may be read off directly. The device will be

found serviceable; and its low price (3s. 6d. net) should

ensure its appearance in all places, especially schools,

where the longitude-time problem has to be solved

frequently.

Le Radium for September contains an important article

by M. Jean Becquercl on the influence of temperature on

the absorption of solids. It appears from M. Becquerel's

researches that increase of temperature of a solid dis-

places the absorption bands towards the red end of the

spectrum by two or three units of the fifth figure of the

wave-length per 100° C, while the bands at the same

time increase in width and change in intensity, the width

being proportional to the square root of the absolute

temperature.

The communication to the Physical Society of Berlin

in which Dr. E. Goldstein announced his discovery of the

existence of two independent spectra of each of the

elements caesium, rubidium, and potassium has been re-

produced in full in the Physikalische Zeitschrift for

October 15. The new spectra are produced by powerful

condenser discharges, and have not a single line in

common with the old, or as Dr. Goldstein names them,

the arc spectra. The new lines do not appear to fall into

series, and the author suggests that they constitute the

" fundamental spectra " of these elements, the arc spectra

being due to polymerisation in the metal vapour, which

is impossible in the powerful sparks necessary to produce

the former.

NO. 1983, VOL. 76]

In the June number of Terrestrial Magneiisin and

Atmospheric Electricity, Mr. Y. Homma calculates the

rates of change of the electrical potential at different

distances above the earth's surface on various assump-
tions as to the distribution of positive charges in the

atmosphere, the earth being taken as a sphere. None of

the calculated rates of change agrees with the somewhat
meagre observations which have been made, and the

author points out the importance of further work in this

direction.

In the report of the third Prehistoric Congress of France

in Nature of October 24 reference was made to some
photographs of Japanese megaliths, which were said to

have been taken by M. Goodhan (p. 649, col. 2, line 3),

Prof. W. Gowland writes to say that the photographs
were taken by him, and were lent to Mr. F. \'. Dickins

for exhibition at the conference. The name was printed

exactly as it was given by the secretary of the conference,

who furnished the report of which a translation appeared

in Nature.

OUR ASTRONOMICAL COLUMN.
Astronomical Occurrences in Novemker :—

Nov. 4. I5h. 33m. to igh. 14m. Transit of Jupiter's Sat.

III. (Ganymede).
10. Saturn's major axis outer ring = 43""oo, minor axis =

o"64.
12. 4h. iim. Moon in conjunction with Mars. (Mars

o°58'S.)

,^' ",,' ;''" [-Transit of Mercury across the Sun.
14. ih 47m. J

'

,, loh. 24m. Moon in conjunction with Saturn.

(Saturn 2° 26' N.

)

14-16. Epoch of the Leonid meteors. (Radiant i5o°-h
22°.)

17. loh. im. Minimum of Algol (;8 Persei).

20. 6h. 50m. Minimum of Algol (/8 Persei).

,, 4h. 25m. to 5h. 4m. Occultalion of 5' Tauii (mag.
3"9'-

,, 4h. 44m. to 5h. 35m. Occultation of S'-* Tauri (mag.

4-7).

21. I7h. 6ni. to I7h. 54m. Occultation of f Tauri (mag.

ro).

23. I5h. 41m. to I7h. Im. Occultation of 5 Geminorum
(mag. 36).

25. 2oh. 34m. Moon in conjunction with Jupiter.

(Jupiter I°57'S.)
29-30. Mercury rises 2h. 2m. before the Sun.

30. l8h. 49m. to 23h. 39m. Transit of Jupiter's Sat. IV.
(Callisto).

Comet Mellism, 1907c.—Three observations of Mellish's

new comet are reported in No. 4207 of the Astroiiomische
Nachrichten (p. in, October 17). Prof. Hartwig's observ-
ation on October 15 showed that the comet was round,
with a diameter of 3' and a central condensation. The
magnitude at I5h. 52m. on October 15, as estimated by
Prof. Becker at Strassburg, was 9-3.

The Transit of Mercury.—In view of the approaching
transit of Mercury (November 14), Mr. W. T. Lynn pub-
lishes a letter in No. 388 of the Observatory (p. 382,
October) in which he directs attention to earlier observ-
ations of this phenomenon and to its periodicity. He
states that the first authentic observation of the transit

was made in 163 1 by Gassendi, and was followed by an
observation by Jeremiah Shakerly, an Englishman who
went to Surat, India, in 165 1, for the purpose of observing
the transit. Halley observed the 1677 transit at St.

Helena, and this led him to suggest that transits of Venus
would afford a peculiarly advantageous means of deter-

mining the solar parallax, a suggestion that was first

carried out officially in 1761.

Mr. Lynn also directs attention to the peculiar com-
mensurability existing between the orbital periods of the

earth and Mercury, the former completing forty-six in
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aieai-ly the same time that the latter completes igi revolu-

tions; the periods are i6,8oi and 1(1,802 days respectively,

and thus transits of Mercury must occur every forty-six

years at the same node.

TiiK Perseid Meteors.—In No. 4206 of the Asttono-
mische Nachrichtcn (p. 81, October 16) Hcrr \V. Milo-

wanov, of the Kasan University Observatory, Russia, gives

an account of the Perseid observations made at Kasan in

.August, 190b. Two hundred and seventy-two meteor-paths
were recorded, by three sets of observers, on August 11,

12, and 13, forty-nine of which were not Perseids. The
horary rate on .\ugust 11 was 21-5, and on .August 12

25-4. The time of observation, the path and the magni-
tude of each meteor are given, together with a list of the

variously estimated radiants ; the centre of the radiant for

iqo6 is given as a = 43°.5, 5=4-55"'o. The heights of

twenty-four meteors are also given, the mean heights of

«ippearance and disappearance being iii km. (sixty-nine

miles) and 73 lim. (forty-five miles) respectively.

A Rich Nebula Region.—On a plate exposed in the

Kruce telescope for three hours on July 16, igo6, Prof.

Max Wolf found an extensive nebulous cloud having its

centre some i| degrees north-east of e, Sagittarii. Later
observations show that the region is very rich in small
nebuUc, a plate exposed on July 16 showing a large number
of such objects over a region of forty-eight square degrees.

Most of these nebula; are of Prof. Wolf's class I,, being
round objects with central condensations (Asironomische
Kachrichteti, No. 4207, p. 109).

RAIN-GAUGE EXPOSURE AND PROTECTION.
AXTHEN during the nineteenth century rainfall observ-

ations by means ot gauges began to be carried out
upon an extensive and scientific system, it was soon dis-

covered that gauges which stood in situations much ex-

posed to the wind invariably indicated a smaller amount of

rain than such as were protected from the wind.
The greater part of our knowledge regarding the effects

\)f wind exposure upon the indications of rain-gauges
was derived from a careful study of the diminution of

recorded rainfall with the elevation of gauges, cither upon
buildings or poles, above the ground, and an abundance
of experimental work carried out during the nineteenth
century in many European countries, notably, perhaps, in

England, as well as in the United States of .America, left

no doubt but that this indicated decrease of rainfall with
height above the ground was only apparent, and due to

the more imperfect catch of rain by the gauges consequent
upon their increased exposure to wind.
The well-founded conclusion is that wind interferes with

the proper catch of rain by eddying around the mouth of

the rain-gauge, and that consequently a rain-gauge should
on theoretical principles be protected from wind disturb-
ance if we w-ould know the true quantity of rain that
falls upon the ground in its vicinity. Nothing is known
as to the mode of formation or of the complexity of these
wind eddies, and information respecting these questions
could only be suggested through laboratory experiments.
When a gauge is elevated above the ground upon a thin
pole there is merely the augmented wind velocity to be
considered in explanation of the decreased amount of rain
it will receive as compared with a similar one upon the
ground, but when a gauge is placed upon an edifice or
close to the edge of a steep cliff or bank the case is far
more complicated through new disturbances introduced by
such obstructions themselves to the wind, which has the
effect of causing a deficit of rain upon the windward side
of buildings and a relative surplus upon the leeward side.

The whole subject, however, of decrease of recorded
rainfall with height above the ground has been thoroughly
Investigated, as mentioned above, in its several relations,
so that there offer themselves for discussion, more par-
ticularly the methods that have been adopted for protect-
ing rain-gauges from, or of correcting their readings for,

w'ind error.

It was about the year 1889 that Prof. Cleveland .Abbe,'
of the United States, made an exhaustive study of the data

J- '^^."J'l'y
W'-nther Re^m-.K. vol. xxii., 1894, p 25. "The Reliability of

** " "
""

' ' <in Meteorological Journal^\o\,\\. ^. i^iy^^'Va^
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at that time available from different parts of the world
with reference to the apparent decrease of rainfall with
elevation above ground, and relating his data to a law
known to meteorologists as .Archibald's, connecting in-

crease of wind velocity with square root of altitude for
small altitudes above the surface of the earth, showed
that the deficit of rain indicated by an elevated gauge was
proportional to the square root of its altitude above the
ground. Erom these results .Abbe deduced for a rain-
gauge in a free, open situation a numerical wind correction
which may be explained as follows :

—

If a second gauge, in all essential respects similar to
the one for the readings of which the correction is to be
applied, be placed twice as high above the ground as the
latter, the quantity EX2-4i4 + R = C, where E is the excess
of the reading of the lower gauge above that of the
upper, R is the reading of the lower gauge, and C is the
corrected reading of the lower gauge ; to state this in

words, add to the reading of the lower gauge 2414 times
its excess above that of the upper, and the result is the
amount of rain which the lower gauge would have caught
in the absence of wind disturbances. The validity of this

correction, which depends, of course, upon the extent to

which for any particular occurrence of wind and rain the
necessary assumption of .Archibald's law is trustworthy, is

doubtless such as to enable at least a close approximation
to the true rainfall to be reached. But two conditions
must be complied with before the records of two gauges
placed .at different heights above the ground can thus bear
a simple relation to differences of wind velocity corre-

sponding to different amounts of error through eddy action
at the mouths of the gauges :—(a) the two gauges must
be of the same form and dimensions ; (b) if the lower
gauge rests upon the ground, the upper one must be sup-
ported on a somewhat thin pole as may not induce, by
offering an obstruction to the wind, other disturbances
operating at the mouth of the rain-gauge in addition to

those due to the gauge itself.

Of the various types of wind-shield for rain-gauges that
have been suggested or tried, by far the most serviceable
is the protecting funnel jacket ' originally devised about
the year 1879 by Prof. K. E. Nipher, of the Linited States.

This is screwed on to the cylinder of the rain-gauge at

such a height that the rim of its broad upper portion lies

level with that of the mouth of the gauge, and consists

usually of copper gauze for the purpose of preventing or
minimising the splashing of water into the gauge from
the inner surface. The efficiency of such a protector has
been tested, not only by Nipher himself, hut by Prof. R.
Bornstejn in Germany and Dr. H. Wild in Russia, with
the result that the contrivance may, on the whole, be re-

garded as an appropriate means of eliminating, or at all

events reducing, injurious wind eddies around the mouth
of a rain-gauge, as will be shortly seen. Since the pro-

tecting jacket was invented by Nipher it has been improved
in various ways, a comparatively recent modification, as

used at some of the Russian rainfall stations under the

direction of the Central Physical Observatory at St. Peters-

burg, being capable of being taken to pieces so as to

facilitate packing for transport.

.Another type of protection contrivance, more accurate
than the Nipher jacket, was established about 1880 in

St. Petersburg by Dr. H. Wild. This took the form of

a rectangular fence enclosure composed of wooden slabs,

2-5 metres in height, at certain equal distances on each
side from the rain-gauge, the mouth of which was i metre
above the ground, and provided with a door for the entry

or exit of the observer. \ comparison of anemometer
observations within and without such an enclosure shows
that even during the prevalence of high wind the con-

dilions within approximate nearly to those of a calm, so

that a fence enclosure of the dimensions adopted by Wild
may be taken as the standard of accuracy for wind-
protection contrivances.

' Zeitschri/t der Osterrehchischen Cesellseha/t fur Meteoroto^'e, Ti^nA

XIV., 1879, s. 250, '• Ueberdie Bestimmung der wahren Regensmenee mi^te'st

hochanfge<;telUes Regen'ime^ser, von F. F. Nipher : Meteorologische Zcit-

schri/t, Band i., 1884, «• 38', " Uebcr den von Nipher vorgeschlag'nen
Srhutztrichter fiir Regenmes<er," v^n R. Bornst°in ; Bulletin de l'Academic
Imfihiale des Seiences de St. Petersbour^, v^ s^rie. vol. iii.. 1895. p. I9?i

"KritischeUntersuchungder Angabenfreier und geschiitzter Regenmesscr,'
von Emil Berg.
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Respecting the relative efficiency as protecting agents

of the Nipher jacl;et and the Wild fence, experimental
observations have been, and are apparently siill being,

conducted in Russia, a country, be it noted, where, owing
to the large quantities of snow that fall during the colder

months of the year, the sources of error in rain-gauge

records through wind assume greater magnitude than they

do, for instance, in England, where the winter precipita-

tion consists largely of rain. It may be said that, while
the Nipher protector is generally well adapted to its pur-

pose for ordinary situations of rain-gauges, it may be
with advantage replaced by the fence enclosure in the case
of gauges which are unduly exposed to the full force of

the wind in unsheltered locations. If the accuracy of the

Wild fence be taken as too, that of the Nipher jacket may
approximate to loo in more sheltered positions, but may
be as low as 80 or even lower in such as are quite open
to the violence of the wind. It should be added that a

Nipher gauge ought to be fitted with some form of heating
apparatus adequate to prevent accumulations of snow in

winter upon the protecting jacket, from which into the

rain-gauge portions of such accumulated snow are liable

to be blown.
This brief abstract of the chief methods of diminishing

nr oiiininating the wind error due to ra'n-gauges would
be incomplete were it omitted to mention a process of

calculation ' by which the rainfall figures for a sufficiently

long period, as indicated bv a gauge at a pl.-tce which
suffers undue exposure to the wind in comparison with
another gauge in the neighbourhood, say a few miles

distant, at a more sheltered spot that mav be regarded
normal, may be corrected. The method depends upon the

relation subsisting between the amounts of discrepancy in

the records of two such gauges during periods of rain and
of snow. If the rainfall for a specified time at the

sheltered station be represented as 100, and that at the

exposed station as 100— A for periods of rain and
X* -H A

100 — .4 —B for periods of snow, the equation K =-—j-—

,

when solved for v, affords the correction required. The
value of K, which for a few localities in Germany has
been found to range from 0-13 to 022, must be empirically
determined for a particular district by establishing two
similar rain-gauges close together, or, if possible, side by
side, one of which is fitted with an efficient wind-pro-
tection contrivance, the other being left free ; for a pair
of gauges in such close proximity .1: may be considered to

vanish, so that K becomes = .'\/B. The value of K for the
locality being thus found, x is solved = KB — .'\, which will,

of course, be a ^\us or minus quantity according as the
true rainfall is slightly greater or less at the exposed than
at the sheltered station. This method of calculation, which
is applicable in many instances, has been tested bv another
more direct one involving anemometer readings, wherebv
the measured quantities of precipitation could be reduced
to equal mean wind velocities, and as the two have given
most concordant results, it may be concluded that the one
briefly delineated above is correct.

Thus at Karzig, in Neumark, the rainfall at an open,
wind-swept spot on the outskirts of a forest, though in-

dicated by a rain-gauge as considerably less than that of
a glade more than 2 kilometres distant, was found by
both processes of calculation -to be actually 2 per cent,

greater.

To summarise the contents of this article :

—

(il Experimental observations extensively carried out
during the nineteenth centurv in manv countries have
established the fact that in the measurement of rainfall

errors of considerable magnitude accrue from the presence
of the rain-gauge during the prevalence of wind, and point
to the conclusion that such errors arise from the eddying
or rebounding of wind about or from the mouth of the
rain-gauge.

(2) The readings of a rain-gauge in a free, open situation

may be corrected by means of a method involving their

comparison with those of another similar gauge placed
at twice the height above the ground.

^3) The most efficient wind-protection contrivances for

t .^^rfc-ayf/nfisc/'^ Zeitschrift, Pand xxiii., igcfi, ^. 444, " WalH und
Nied»r-schbs in Westpreussen I'nd Pos n und die Reeinfiussung der Regen
und Schnee-messunt: durch der Wind," von J. .Schubert.
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rain-gauges are the Nipher jacket and the Wild fence

enclosure ; the latter, though more accurate and advant-
ageous in special circumstances, is generally less used
than the former.

(4) The corrected rainfall for a sufficient length of time
of a wind-swept spot may in many instances, if the rain-

fall for the corresponding period of a sheltered spot in the
same neighbourhood, say a few miles distant, be known,
be determined by means of an equation involving as known
data (a) the relative amounts of discrepancy in the records
of the gauges at the two places during periods of rain and
of snow

; (6) an empirically determined constant K.
L. C. W. BONACINA.

RECENT DEVELOPMENTS IN THE THEORY
OF MIMICRY.'

'T'HE remarkable resemblances that exist between certain

insects belonging to widely different orders have long,

been known to naturalists. Wasps and hornets are
imitated by the " clear-wing " moths, the resemblance
being so close that it has sometimes deceived for the
moment a skilled entomologist. Certain two-winged flies,

that inhabit the nests of humble-bees are scarcely to be
distinguished from their hosts, and the handsome
Xylocopas, or carpenter-bees, familiar objects in the

tropics, are deceptively copied by two-winged flies found
in the same regions.

But it is not only the bees and wasps that are so
imitated, nor are the imitating insects to be found only in

the ranks of moths and flies. An ichneumon fly in

Borneo, belonging to the same order as the bees and
wasps, though not in the same sense a stinging insect,

is closely copied by a Reduviid bug.
Other instances are numerous. So long ago as the

year 1836, the French entomologist Boisduval directed

attention to the extraordinary resemblance that exists^

between certain butterflies which are not at all closely

related to each other, belonging, indeed, to groups which
are widely distinct. One of these butterflies is a member
of the Danainse, a group of which we have no resident
representative in this country ; a second is nearly related

to our familiar " swallow-tail " of the Cambridgeshire
fens ; while the third is a Nymphaline, not far removed
from our British "White Admiral." The structural

differences between these butterflies show the want of

real affinity between them in spite of their superficial

resemblance. The "cell," for example, of the hindwing
is open in the Nymphaline, while in the other two it is

closed by a transverse vein. This illustrates the point
that these resemblances affect only obvious characters ; they
are independent of affinity or blood relationship, and leave
untouched such morphological features as do not readily
meet the eye.

An insect thus resembled by another is spoken of as
its "model," the imitating insect is called a "mimic,"
and the combination of model and mimic or mimics is

known as a " mimetic pair " or " mimetic assemblage,"'
as the case may be.

What is the meaning of these resemblances? Many of
them were well known to the older naturalists, who,
however, had nothing to offer by way of explanation but
vague talk about " repetition " and " analogy " in nature.
The well-known entomologists Kirbv and Spence got so
far as to suggest that in some cases the resemblance
might be of advantage to the mimic, but in their day
it was not likely that the subject should be treated from
the evolutionary point of view, and the first really scientific

explanation of the matter was given by Bates on his
return from his famous visit to the Amazon, now nearly
fiftv years ago.

Bates had observed that in these cases of deceptive
resemblance between butterflies, one member of the pair
or of the group was often characterised by abundance of

individuals, while the whole group was marked bv slow-
ness of flight, conspicuousness of appearance, and
immunity from the attacks of insect-eating birds. On
these grounds he put forward the suggestion that the
mimicking species enjoyed protection from attack by their

' An evening discourse Heliveri-d at the Leicester meeting of the British
Association on August 5 by Dr. F. A. Dixey.
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resemblance to their more abundant models, the immunity

of which, he thought, was due to the possession of some
distasteful quality—probably a scent or flavour disliked

bv the birds.

Accepting Darwin's view of evolutionary process, he

attributed the formation of these resemblances to the

accumulation by natural selection of variations in the

mimicking species that happened to point in the appro-

priate direction ; so that these mimics had gradually put

off the general aspect of the group to which they properly

belonged, and had become more or less completely

assimilated in outward appearance to the members of an
entirely dilTerent assemblage ; thus sailing, as it were,

under false colours, as if a peaceable merchantman were

to disguise itself under the rig and ensign of a man-of-

war. This is the well-known Batesian theory of mimicry.

It was at once, and cordially, accepted by Darwin ; while

the array of facts from South America on which it was
based was soon afterwards shown to be paralleled by
corresponding phenomena in the Malayan Archipelago and
in South Africa. This was the work of two great

naturalists happily still with us, Alfred Russel Wallace
and Roland Trimen.

.An objection was raised in early times to Bates's view
on the ground that it was difficult to account for the first

advances towards the formation of a mimetic pattern.

This objection was felt in some degree both by Darwin
and by Fritz Miiller, of whom we shall hear more
presently. Darwin and Miiller thought that the objection

might be met by supposing a considerable original like-

ness between mimic and model ; it can, however, quite

easily be shown from forms actually at present existing

that a complete series of gradations may occur between
the ordinary type of a mimetic genus and its very distinct-

looking model or models. The transitional forms, even
those exhibiting the earliest stages of mimetic assimil-

ation, are evidently able to maintain themselves (how they
do it we shall see later), and they in many cases form
a perfect succession of links between extreme forms of

the utmost divergence in aspect. Hence it is unnecessary
to suppose that a considerable initial resemblance inust

exist between mimic and model, while the initial stages

of the mimetic pattern, however we are to account for

them, are not only theoretically possible, but are found
to be in actual existence.

The beauty and simplicity of Bates's theory commended
it strongly to public acceptance, and it is probable that
to this day, when the subject of mimicry is mentioned, it

is the Batesian theory that presents itself to most people's
minds.
But notwithstanding the immense value of Bates's

contribution to knowledge, it is now evident, as we shall
see, that he only touched the fringe of a great subject,
and that a much wider view is necessary before the facts
observed by him, and subsequently by others, can be fullv

explained.

Those who read Bates's classical paper cannot avoid
remarking that he himself was not thoroughly happv
about all the facts there recorded. He directs attention to

the circumstance that not only do the mimics resemble
their models, but that the models themselves often show
an extraordinary resemblance to each other. He speaks
of " a minute and palpably intentional likeness which is

perfectly staggering."
To take an instance : two species of the Ithomiine

genus Dircenna, D. epidero anti D. rhaeo, structurally
distinct, but almost indistinguishable on the wing, were
noted by Bates as being always found together where
they occur in the Amazonian region. A moth, Hvclnsia
tiresias, was regarded by Bates as a mimic of DiVroiiKT
epidero, but it did not escape him that his theorv failed
to account for the resemblance of the two Dircennas to
one another, the subfamily Ithomiina^. to which thev
belong, being on good grounds supposed to be generally
djstastpful. The difficulty becomes still greater when it

i<^ realised that not only members of the same presumably
dKlastcful genus, but also members of different genera,
all with the same habits and denizens of the same region,
Vvear the same extraordinary likeness to each other.
There are. for example, some twenty species of Ithomiines,
belonging to no less than seven different genera, all with
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the same, or very nearly the same, external appearance.
But this is not all, for the same mimetic assemblage will

be found to include, not only these Ithomiines, but also

butterflies belonging to the group of Danaines (genus
Ituna) and Pierines (genus Dismorphia), as well as moths
of the two widely separated groups of Hypsidae and
Castniada;, all with a common facies.

If it were merely a case of resemblance between two
or more species of the same genus, such as the Dircennas
that have just been mentioned, we might be tempted to

say that the resemblance was merely due to affinity, and
to explain, as Bates did, the circumstance of the constant
companionship of the two species by appealing to the

social and gregarious instincts of the group." When,
however, we see that not only Dircennas, but Ithomiines
generally, Danaines, Pierines, and moths all come into

the same mimetic assemblage, the explanation from
affinity breaks down. Affinity, no doubt, may help
mimicry, but there is no necessary connection between the

two. Some members of the company are closely related
;

others are widely distinct. Bates himself saw clearly

enough that his theory of one distasteful and immune
form sheltering others which would be attacked if de-

tected would not apply to cases of this kind. If all the

species but one of a " homoeochromatic " group are to be
considered as edible mimics, we should have to account
for the fact that they vastly outnumber the model, in

which case the mimicry would be more harmful to the
model than beneficial to themselves ; we should also have
to face the improbability of one species of a genus being
distasteful and immune, while other species of the same
and allied genera were edible and liable to attack. It

was plain that the distasteful models did really imitate
each other, but why?

All that Bates could do in the face of this difficulty was
to fall back, somewhat doubtfully, on the hypothesis of

some local or climatic cause acting equally upon the
forms of different groups, and in some unexplained way
bringing about this strange resemblance between them.
In this supposition he was for a time followed by Wallace.

It is not to be denied that there is a certain plausibility

at first sight in this view concerning the direct action of

external conditions. It is, for example, a striking fact

that the members of a mimetic group of very diverse

affinities will, as Bates says, every few hundred miles all

change their hue and pattern together, "as if by the

touch of an enchanter's wand."
There is a well-marked assemblage of this kind,

generally characterised by a pattern composed of the three

colours red, yellow, and black. It contains, besides

moths, butterflies of many diverse group-;. Ithomiines.

Heliconiines, Danaines, Nymphalines, and Pierines—in

some of the latter the female only taking part in the

mimetic cluster, a point to which we shall return later

on. The members of this assemblage as it occurs in the

northern part of Central America—Guatemala to

Nicaragua—present in common a remarkable streakiness

of pattern, a feature that makes them easily recognisable

among the corresponding forms from other regions of the

same continent. Passing on to Venezuela, we find among
the geographical races, or, if we like to call them so, the

representative species, that there replace the Central

American forms, a tendency to the break!ng-up of the

streaks, and a slight encroachment of the red ground-
colour upon the yellow of the apex. In Trinidad there

occurs a general paling of the ground-colour, due to an
increase of yellow pigmentation, and running, as before,

through the entire group. Next, taking the correspond-

ing Guiana forms, we find a further breaking-up of the

streaks into spots, and also a general darkening, especially

of the hindwings, which gives a most characteristic

aspect to the whole assemblage. In East Brazil we have
a modification which somewhat recalls the Trinidad facies,

though here the yellow streak on the hindwing is better

defined, and the black of the apex is less broken up. At
Ega. on the Upper Amazon, a curious dark chestnut tinge

pervades the group, while in Peru a characteristic spotti-

ness takes the place of the streaky pattern we saw else-

where, and the apex becomes more uniformly dark.

Finally, in Ecuador the streaks have all but disappeared,

and even the spots have become almost blocked out by a
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dark infusion which now occupies, not only the apex, but

also a large part of the base of the forewing, and the

whole, or nearly so, of the hindwing. After a little study

of some of the typical members of each of these geo-

graphical groups, it becomes easy to pronounce, with a

considerable degree of confidence, upon the local habitation

of a species that we may never have met with before.

If facts of this kind were the only ones with which
we had to deal, there might be some justification for

adopting the theory of the direct effect of geographical

conditions, but it is now incumbent on us to consider

whether this hypothesis of common surroundings producing

a common aspect will bear further examination. We will

take the instance of a group of ant-liUe insects caught
by Mr. Guy Marshall in Mashonaland on one day on a
single plant. All were to outward appearance ants ; but
while the first four were veritable ants, the next two were
bugs, and the last was a locustid, belonging, that is to

say, to the order of crickets and grasshoppers. If a

common environment has of itself produced the ant-likc

appearance of the bugs and the locust, why has it not

done something towards assimilating the points of struc-

ture that do not meet the eye? As a matter of fact there

is no such approach. In internal organisation each
member of the group preserves the exact characters of its

own order.

There is a certain ant-like locustid, possibly of the

same species as that last mentioned, in which the body
of an ant is, as it were, painted on that of the locust.

The constriction between thorax and abdomen, real in

the ant, is in the locustid only apparent. Can the externa!

conditions which are supposed to have caused the

characteristic shape of the ant actually paint a copy of

the ant on the otherwise unaltered body of the locust?

.\gain, there are cases where the supposed external

influence must have acted, if at all, as sculptor instead

of painter. In a certain ant-like Mcmbracid (an insect

allied to our common " cuckoo-spit ") the body of the

insect is concealed beneath a shield, wfiich grows back-
ward from the fore part of the thorax. This shield or

screen, which is quite separated from the body except

along one line of attachment in front, is hewn or moulded,
so to speak, into the form of an ant, reproducing even
the small swelling in the peduncle which is characteristic

of some ants of the region that this insect inhabits.

Another instance, probably familiar, but so much in

point that I cannot refrain from mentioning it, is that of

the immature form of a Membracid found by Mr. \V. L.

Sclater in Guiana among a number of leaf-cutting ants.

The flat green body and brown head and legs of the

Membracid make a very fair copy of the ant engaged in

its occupation of carrying home the cut leaf, the picture

including, not only the ant, but the leaf as well. Ants
are avoided by some enemies, though not by all, and in

a procession of ants of this kind it is not likely that an
enemy, however sharp-sighted, would readily pick out the

Membracid from among its leaf-carrying companions.
The idea that external conditions can produce in another
insect a copy, not only of the ant, but of the leaf which
it carries, needs, I think, only to be mentioned to be
dismissed.

Looking at the matter from a slightly different point

of view, we may take the instance of the wonderful
African butterfly Papilio dardanus, no very distant relative

of our English " swallowtail." The male of this insect

is non-mimetic, while the female occurs in three or four
different forms, each of which is a palpable mimic of a
separate model. On the theory of direct external causes we
have to explain why these external conditions have brougfit

about a resemblance between each form of the female and
a separate model of different affinities, while these causes

have not been able to prevent individuals of the same
species from going off in four or five different directions.

The facts here have been questioned, but as all the

diverse forms have been found among the offspring of one
individual, there is no longer any room for doubt that
thc'v are all really conspecific.

We can get more light on the subject if we return for

a moment to our assemblage with transparent wings, the
assemblage,

. that is, which contains the two Dircennas,
rhaco and epidero.
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Now if the effect of transparence, which is common to

the entire group, had been the direct result of an external

cause, we should expect it to have been brought about in

all cases by the same means ; but whereas in the Itho-

miines the transparence is due to an alteration in shape
and diminution in size of the minute scales which normally

clothe the wing, in the Pierines the same effect is pro-

duced by a mere diminution in size, the shape remaining
unaltered. The Danaines of the group owe their trans-

parence to a reduction in the uiiinbcr of the scales, not

la any alteration in shape or in size ; while in the

associated moths the effect results, not from any change
in size, shape, or number of the scales, but from the fact

that the individual scales themselves become transparent,

and are sometimes set up vertically, so as to let the light

pass between them.
In view of these facts, the investigation of which we

owe to Prof. Poulton, it is difficult, if not impossible, to

imagine any direct agency which will produce the same
visual effect by all these different means. The likeness

is superficial ; the real difference is profound. The
common features, if we may so express it, are only meant
to be looked at. They must stand in relation to vision

of some sort ; and to whose vision, we may well ask,

if not to the vision of would-be enemies? Natural selec-

tion will attain the desired end by any means that come
to hand, and these observations of Poulton seem to put

every other explanation in this case out of court. If we
may be allowed to use, without prejudice, teleological

language, we may say that these resemblances have been

brought about by natural selection for a mimetic pur-

pose. Any variation, whether in size, shape, number,
transparence, or position of scales, which leads in the

required direction, will be preserved; and the final result,

though to ordinary vision identical in all cases, will bear

evidence, on close examination, of the manner, different

in each individual case, in which it has been effected.

But, it may be said, many of your instances are simply

cases of Batesian mimicry, and for them we can allow

the sufficiency of natural selection ; it is the other cases

which want explaining. This is quite true, but a great

point is gained if we have shown that, in many of these

cases, neither aflinity nor the direct agency of external

conditions will account for the facts, while natural selec-

tion will do so if only we can find out why it should

be an advantage for these distasteful types to form them-

selves into groups. If we can bring both kinds of

mimicry under one cause, we are bound to do so. The
old logical canon, the " razor of Occam," applies here.
" Entia non sunt multiplicanda praeter necessitatem "

;

in other words, having found an adequate cause for one

case of a given phenomenon, we are not at liberty to go

out of our way to seek another cause for a second case

of the same phenomenon. We must first try if the cause

already established will not meet the requirements of the

situation.

What we have to do, then, is to prove, if we can, why
it should benefit these distasteful forms of various affinities

to fall into homocochromatic groups, groups, that is,

essentially similar in outward aspect. For a long time the

key to the puzzle eluded discovery ; it was at last found

by Fritz MiiUer.

This admirable naturalist, working, like Bates, in South

America, put forward in the year 1879 a suggestion which,

when developed into its full consequences, has revolu-

tionised our conception of the whole subject.

His suggestion rested on the assumption (since shown,

mainly by Lloyd Morgan, to be correct) that birds have

no instinctive knowledge of what forms would be suit-

able for food and what should be avoided, so that each

bird has to gain its knowledge by experience. Hence a

certain number of distasteful forms must be sacrificed by

each generation of birds until these enemies have learned

to leave such forms alone. In other words, each dis-

tasteful form has to fav a tax for its immunity.
Now if two distasteful species resemble each other so

closely that birds or other enemies do not distinguish

between them, the disagreeable experience gained by
tasting an individual of one species will be applied to the

benefit of the other, and so each of the two species will

only need to contribute a portion of the tax, instead of
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each paying the whole—a consideration which, I think,

will go home to most of us. And what is true of a com-
bination of two species will be equally true of a larger

assemblage ; the greater number of forms that can be

got to share the tax, the better for all. Hence the form-
ation of these large " inedible associations," or, as they

might be called, Miillerian groups. I do not wish to be

understood as saying that the Batesian and Miillerian

theories are mutually incompatible. They are supple-

mentary to each other, and there is ample room for true

mimicry beside or within the ranks of the Miillerian

associations.

Though the theory of which I have just given an
account is really quite simple, it has never been so

j<enerally understood and appreciated as that of Bates.

May I, at the risk of being tedious, try to illustrate the

relation between the two?
Imagine a large box of sugar-plums, and a schoolboy

given carte hianche to help himself from it as he likes.

Imagine, further, that the sugar-plums are of different

colours and flavours, and that some of them are flavoured

with an essence which the boy does not like—we will say
aniseed. Further, let all the aniseed sugar-plums be
coloured pink. The boy will soon find out that the pink
sugar-plums are unpleasant to his taste, and after a trial

or two they will be left until all the others have been
disposed of, or, if sufficiently disagreeable, they will be
refused altoofether. The pink colour is here an aposeme,
to use Prof. Poulton's term, or the visible mark of a
distasteful character.

Suppose a few pleasantly flavoured sugar-plums to be
coloured pink like the aniseed sugar-plums. These, if

there are not so manv of them as to destroy the impression
of nastiness associated with pink, will also be left. This
represents Batesian mimicry. The few pleasantly flavoured
sugar-plums share in the protection afforded by the pink
aposeme.
Now for Miillerian mimicry. Let us suppose that there

are two flavours disliked by the boy, sav aniseed and
peppermint, and that the sugar-plums with these flavours
are coloured pink and green respectively. The bov would
'have to try both pink and green before he learned to

avoid them. Perhaps two of each, two of the pink and
two of the green, i.e. four in all, would bo sufficient to
complete his education in this respect ; biit if both kinds
•of disagreeable sugar-plums were coloured pink, a trial

of two only, instead of four, would be sufficient to protect
till the rest, of both flavours, aniseed and peppermint,
from the boy's depredations. In other words, the tax
paid by each would be halved, and so with larger numbers.
Hence the advantage of a common aposeme for dis-
tasteful objects, whether sugar-plums or buttei flies.

This illustration refers only to the relation between the
two theories. It says nothing, of course, as to the means
"by which the sugar-plums originally became coloured and
flavoured ; but what we have done is to show the
advantage to be gained bv Miillerian association, and
therefore to supply the required motive power for natural
selection.

Miiller's suggestion was brought to the notice of British
naturalists by Prof. Meldola in the year of its first publi-
cation, and in its further developments at the hands of
Meldola himself and of Poulton it was accepted both bv
Wallace and by Trimen, the two naturalists who had
(lono most bv their own observations to confirm the
validity of the supplementary (though earlier-devised)
theory of Bates.

Fritz Miiller had spoken chiefly of the resemblance
between two butterflies, Ttuna and Thyridia, belonging
'n distinrt subfamilies, but it was soon pointed out bv
Prof. Meldola that the general likeness between members
ff the same distasteful family groups came easily under
The same principle.

In order to ."npreciate this point fully, let us consider
Ih" common European Vanessas. the Peacock. Red
Admiral, large and small Tortoiseshells, Camberwell
Heauty, &r.. several of them familiar objects in our own
country'. We see at once that though there is certainlv
a family likeness between them, they are distinguishable
froiTi one another at a glance ; no one would think of
taking one of theip for another. Contrast this with a
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similar group of closely allied species, known to be dis-

tasteful, from a part of the world where competition is

keen, for instance, the .\cr;eas of Africa. Of these, four
or five species may be taken on the same day, looking all

alike while on the wing, and practically indistinguishable
from one another without close examination. Or take a
group of Euplceas, another distasteful genus, from the
Oriental region. Here again we may have some five

separate species, all quite distinct, but so much like one
another that it needs much more than a casual glance to

distinguish between them.
These and similar cases were shown by Meldola to be

easily explicable on the basis of the Miillerian theory of

mutual protection by the adoption of a common scheme
of warning colours on the part of inedible forms, and the
possibilities of the theory were still further expanded by
Poulton, who pointed out that in any given region the
fewer independent schemes of warning coloration there
were to learn, the better chance there was of the protec-
tion they afforded being effective ; so that the same simple
warning badge, such, for instance, as the alternate black
and yellow rings on the body of a wasp, might be
employed by insects, like the caterpillars of the Cinnabar
moth, which are widely separated from the wasp in point
of affinity. The aposeme, or signal to an enemy to keep
his distance, may be recognised and obeyed even when
hoisted by insects which have little else in common
between them. A great part of the, significance of the
facts that we have noticed depends, of course, on the
circumstance that the members of each of these closely

assimilated groups inhabit the same geographical areas.

We do not find an Eastern Euploea resembling an
American Heliconius, or an Ithomiine from Brazil re-

calling an .African .'\cr.-Ea. As a further illustration of

what Poulton has apth named " synaposematism," or the

adoption of a common warning badge on the part of dis-

tasteful forms, we may take the wonderfully diverse
assemblage that centres round the conspicuous and dis-

tasteful beetles belonging to the genus Lycus. This
assemblage, in South .-\frica, contains wasps, Braconids,
moths, a bug, and a two-winged fly. besides beetles

belonging to three or four different families. I have
myself seen several members of this group, heterogeneous
in aRinity though wonderfully similar in hue and pattern,

on or about one tree at East London, in South Africa.

Be it remarked that they were all conspicuous insects, and
exposed themselves freely, so that there could be no
question of a common cryptic coloration. The assemblage,
beyond doubt, is mainly if not entirely synaposematic.
We have now reached what may at any rate rank as

a preliminary generalisation, that is to say, that the re-

semblance between distasteful forms is to their advantage,
.tnd is an adaptation brought about by natural selection.

Following the approved logical method of Mill and
Jevons, we ought next to see what consequences are

involved in the hypothesis we have formed, and then to

make a fresh appeal to the facts for verification or the

reverse.

(i) It is obvious that in Batesian. or true mimicry, the

advantage is all on the side of the mimic. Experience
gained by tasting the mimic would be used to the injury
of the model. While, therefore, there is every induce-
ment for the mimic to seek safety by approaching nearer
and nearer to the aspect of the model, there is no reason
for the model to assimilate itself to the mimic, but rather
the contrary.

In a Miillerian association, on the other hand, the
benefit is mutual. Each fresh accession to the group is

a source of strength, not of weakness. Everything is in

favour of the formation of such 'Jroups as rapidly and
on as large a scale as possible : hence there is nothing
to impede, and everything to promote, the free inter-

change of characters all round, each member being able
to act, so to speak, as hoth vtimie ami nieifc/. This, we
saw, could not happen in the case of Batesian mimicry.
Now does this interchange of characters, as a matter

of fact, ever tak" place? If it does, it will be, of course,

a confirmation of our theory.
One of the most characteristic features in the siibfamilv

of Pierlnes, or " white butterflies," is the possession of

red or yellow spots, streaks, or patches on the underside
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of the hindwing, near the base. These marks reach a

high state of developEiient in some members of the Eastern
genus Delias, and relics of them are to be seen in the

common white butterflies of our own country.

Now no one who accepts mimicry at all will be inclined

to doubt the existence of a mimetic relation between
Hclicotiius guaricus and the Pierine Pereute leucodrosifue.

How has it been brought about? The dark colour and
red band are not at all characteristic of Pierines, and
have no doubt been copied from the Hcliconius ; but the
Pierine red spots have passed the other way, being taken
up by the Heliconius from the Pierine. This, I believe,

was the first case of mimetic interchange noticed.

Another instance. White is not an ancestral colour in

Heliconius ; it is ancestral in the Pierines. The Pierine
P. lociista falls by its undersurface into mimetic associ-

ation with the group of Heliconius represented by
H. alithea and Tl . galaitihus. The white colour has
passed from Pieris to Heliconius ; the dark, in great
measure, from Heliconius to Pieris.

Much the same has happened in the rase of Heliconius
/(lire and the female of Ficiis noctipennis. These two
have undergone reriprnca! chanfe. The white comes from
the Pieris, the black from the Heliconius.
There is another case where two species belonging to

widelv separated sections of the same subfamily are in

uuestion. The hindwings of the island form of the
Pierine IJtihhina nfrissa have been drawn awav into
'"litntion of the hindwing of Ixias halicttsis, also a
Pierine ; while the forewing of the Ixias, leaving the usual
aspect of its genus, has been assimilated to the forewing
of Hunhina.

.\nother good example of interchange is afforded by
the " swallowtail " Papilio rex from Uganda, which is

in undoubted mimetic relation with the Danaine Melinda
jormosa. The brown at the base of the forewings is a
Danaine character adopted by the Papilio : the pale areas
at the base of the hindwings are a Papilionine character
adopted by the Daniiine. Each has in one of these re-

spects acted as a model to the other. The two African
genera .Mylothris and Phrissura, the species of which form
'A parallel series of mimetic pairs analogous to the
Ithomiines and Heliconiines of tropical America, furnish
what is probably another instance of the same pheno-
menon. For this mutual approach by a process of give
and take on both sides. Prof. Poulton has proposed the
apt term " diaposematism," the idea of reciprocity being
conveyed by the Greek particle "dia."

Let us now look at the working of this reciprocal

princiole in another direction.

It is well known that where the sexes differ in the

extent to which they are protected, whether by power of

concealment or by other means, it is almost invariably
the female that has the advantage. This was pointed out
long ago by Dr. Wallace, and was, no doubt rightly,

attributed by him to the fact that the continuance of the
life of the female, as the guardian of the early stages
of the future brood, was of greater importance than
that of the male to the welfare of the species. So we
find many cases in which the female alone is mimetic,
not the male. Shall we say that " Nature abhors the
unorotected female"?
We have already noticed the case of PapHio dardanus,

with its non-mimetic male, and three or four different

forms of female, each form in mimetic relation with a
Danaine model.
The case of the Pierine Leiiceronia art^in is in manv

respects parallel to that of the Panilio. .Again we have a
non-mimetic male, and several different forms of female,
each being in mimetic relation with another butterfly of
quite different affinities.

Once more : the female of the Nvmnhaline butterflv
Hypolimnas hnlinn falls into mimetic association with
Danaines and with a Panilio, leaving its own male out-
side the group. Tt will he remembered, also, that much
the same thine occurs with certain of the South American
Pierines which we considered in an earlier part of the
present lecture.

These instances are sufficient to show the readiness of
the female, as distinct from the male, to enter a mimetic
combination.
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Bearing these facts in mind, when we look at such a
combination as that of Papilio iphidamas with Euterpe
approximata, we shall have little or no difficulty in

recognising that here we have an analogous case. The
se.xes of the Euterpe (a Pierine) and the female of the
Papilio all resemble each other, while the male of the

Papilio stands apart. We have just seen how readily the
female of a given species may be drawn away into a
mimetic relation apart from its own male, and we have
every reason to suppose that the same has occurred here,

only that in the case of P. dardanus, L. argia, and
//. bolina the pull has been mainly or entirely away
from the dardanus, argia, and bolina standard, while here
there is no doubt that the female Papilio has pulled the

Pierine away from the usual Pierine standard, though it

has in turn been pulled away from its own male. The'
male, it is true, belongs to a synaposematic group of its-

own, but the female has joined the stronger combination.
The pull has been mutual between female Papilio anJ
Pierine, and the association must therefore be Mullerian.

(2) Hero is one more piece of evidence. We have seerr

that from the nature of the case the attraction (so to

call it) in a Miillerian assemblage acts, or may act, iir

all directions, for each member of a Mullerian group is

potentially both mimic and model.
It ought then sometimes to happen, if the Miillerlarr

theory is correct, that although one dominant species, dis-

tinguished perhaps for its hardiness and distasteful

qualities, may act as the centre of a group, influencing

all the other members, yet that these other (subordinate)

members of the group should show signs of having in-

fluenced each other, apart from the dominant species.

Does this ever happen? Certainly it does.

Limnas chrysippus, a Danaine, is one of these dominant
forms, numerous in individuals, hardy, conspicuous, proved

to be distasteful, and accompanied by mimics wherever
it goes. Among its mimics in .Africa are an Acra^a, and
a Lycajnid (allied to our common blues). Now it is quite

evident that there is a mimetic relation between the

Acrsa and the Lycaenid apart from that which exists

between them both and the Limnas. In short, they

resemble each other in some respects more than either

of them resembles the common model. Hence one or

other of these two, or perhaps both, must be distasteful,

and therefore there must be a Mullerian element in the

whole group, if, indeed, it be not entirely Mullerian.

It has been pointed out by Prof. Poulton that many
beetles, belonging to different families, are all in a sense

mimics of the hymenopterous group of the Mutillidse, and
vet they have become assimilated to each other in non-
Mutilloid points.

Facts of this kind prepare us for a further consider-

ation of great importance, with which I shall conclude.

(3) We find that it is impossible to regard the mimetic
assemblages of a given region as so many isolated groups.

.As a matter of fact, though there are certain dominant
forms which act, so to speak, as centres of attraction,

we often find that the mimetic forms constitute a nexus,

models of the most dissimilar aspect being held together,

as it were, bv a kind of connection which runs from
group to group, gradations from one group to another

being formed in the most unexpected ways. From the

nature of things this point is difficult to illustrate within

the limits of a lecture like the present; a few examples
mav suffice.

Starting from a white Pieris of ordinary aspect like

P. phaloe, we ran pass by easy stages through
P. calydonia Q and P. demophile 9 into a well-marked
distasteful group of which the Ithomiine Aeria agna is

a good example. From P. demophile O we can also

pass through P. viardi Q to the pattern of Heliconius

charilonia, or in yet another direction bv wav of

P. tithorrides Q to Heliconius atthis and Tithorea

pavonii. P. calydonia 9. ''S^'". S'ves us a fresh starting

point from which to proceed by way of P. ki(aha.

P. pandosia, and P. leptalina up to a well-marked
Ithomiine group tvpified by Nnpeogenes inachia. We
have already seen how P. locusta r^ , which presents the

Pierine characters of P. phaloe in an intensified form,
comes into association with another group of Heliconii,

while the same butterflv forms an early link in the chain
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which leads up by easy gradations through both sexes of

various species of Perrhybris (another Pierine genus) to

the red, black, and yellow Miillerian assemblage we have

already considered. From an intermediate stage in this

latter series, exemplified on the undersurface of Perrhybris

Inrciia J, we get a passage to yet another Heliconiine

scheme of coloration, that shown by H. aratica. Here,

then, we have groups centring round protected Heliconiines

and Ithomiines of the most varied aspects, all held

together and linked up with white butterflies of the

ordinary Pierine facies by a network of almost imper-

ceptible gradations.

As a final illustration, let me direct your attention to

the series formed by Papilio iphidamas 9. Euterpe
approximata, E. bcUoiia, E. nigrina (underside), and
Hcliiotiitis vetittsta.

We have only to examine a gradated series like this

to see how difficult it is to account for it on Batesian

lines. There is the common aposeme, the yellow patch

on the dark forewing, running right through ; but if the

Papilio is the model for all the rest, why should these

Euterpes, which are Pierines, mimic a mimic (the

Heliconius) instead of going to the model itself (the

Papilio)? If, on the other hand, we regard the Heliconius

as the model, we are met by exactly the same difficulty,

only that it is reversed. Now' we know that some at least

of these intermediate forms are numerous in individuals,

and ns soon as the Miillerian principle is admitted wc
can see how easily forms protected by distastefulncss can
arrange themselves into a gradational series of this kind.

For every distasteful form tends to protect other forms
on each side of itself ; hence the existence of these

transitional stages is just what we should expect. This
group represents in miniature what is everywhere to be
foimd when w'e examine a tropical butterfly fauna from
the point of view of mimicry, and I think we have here
discovered the answer to an objection that met us at the
outset, namely, the difficulty of accounting, on the prin-

ciple of natural selection, for the existence of these inter-

mediate forms, including the initial mimetic stages.
Whether or no the difficulty is a real one in the way of
the Batesian theory, in view of the Mullerian principle it

is non-existent.

The comparison may perhaps be allowed between these
mimetic groups, each with its own type of coloration, and
the solar and stellar systems. Sometimes, as in the solar
system, there is one central member of the group domin-
ating the whole and influencing its attendant planets to
an extent in comparison with which the force thev them-
selves can exercise is insignificant. At other times, as in

the systems of double and multiple stars, there are bodies
more nearly equal in mass and importance bound together
by mutual attraction into a single combination, where
each one effectively controls and is controlled by the rest.

Could we imagine irregular wanderers through cosmic
space which from time to time get drawn within the
limits of some established system, we might in them find
an analogy to certain species w^hich seem to hover on the
outskirts of mimetic groups, undecided, as it were, whether
to throw in their lot with one association or another.
What result have we been able to reach to-night?

Starting from the fact, long recognised by naturalists, of
the wonderful likeness borne to each other by certain
inserts of widely difl'erent afl'mitles, we have found that
the first rational explanation of the phenomenon was
given by Bates, who nevertheless did not conceal from
himself that his interpretation left many of the observed
farts unaccounted for. The fertile suggestion of Fritz
Miiller went far to supply what was still wanting.
Expanded by Meldola and by Poulton, accepted bv
travelled naturalists like Wallace and Trimen, the
Miillerian generalisation has proved a powerful means of
interpretation of many complicated relationships. We
have seen reason for concluding that such rival attempts
at explanation as those which allege affinity, or geo-
graphical and climatic conditions, as adequate' causes" for
the phenomena before us, break down on serious examin-
ation

:
and we have applied the final test of arguinff

deductively from the premises, and finding, on a fresh
apneal to the facts, that our results are in accordance
with expectation.
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This verification, we saw, is concerned with the three
chief topics of (i^ the interchange of characters, or
diaposematism

; (2) the influencing of subordinate members
of mimetic groups by one another ; and (3) the nexus
of protected conspicuous forms which may overspread a
whole zoological continent.

I think no one who has paid attention to the facts that
have been before us can fail to recognise that here, as
everywhere in organised nature, the principle of adapt-
ation is paramount. No scientific explanation of adapt-
ation that really meets the case has yet been offered
except natural selection. Whatever bearing the principle
of adaptation by selection may have on the question of
the origin of species— I for one venture to think that it

has a very important bearing— it is a principle which
cannot in fairness be ignored.

In what has been said I have tried to be explanatory
rather than controversial, though it has not been possible
to avoid altogether points that have given occasion for

dispute. Those who are conversant with the subject will
know that many questions of interest have been left un-
noticed ; but I trust that in this survey, necessarily brief,

I have said enough to show how much of biological
importance and interest is involved in the reallv great
subject of mimicry.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE.

Cambridge.—Mr. R. C. Punnett has been re-elected to
the Balfour studentship for one year from Michaelmas,
1907.
A grant of 50I. from the Balfour fund has been made to

Mr. W. E. Agar in furtherance of his expedition to the
Paraguayan Chaco.
A proposed change in the Previous Examination, which

may be of far-reaching importance, will be voted on by
the Senate next week. At the suggestion of the Board
of Examinations, a paper on elementary heat and chem-
istry will be set in part ii. of the Previous Examination
as an alternative to the papers on Paley's " Evidences "

and elementary logic. The Board also proposes the sub-
stitution of a single combined paper on arithmetic and
algebra for the present separate papers on these subjects
in the same examination.
The Special Board for Mathematics has issued an

important report with reference to the constitution of the

board. _ Owing to the new regulations, the examiners and
moderators will in future be nominated by the board.
The representatives of the college on the board given
them in past years by the nomination of the moderators
will thus disappear. The board considers it advisable that

there should be direct representation of the mathematical
lecturers of the University and of the colleges; it is there-

fore suggested that two members be nominated each year
at a meeting held of the lecturers in subjects for the

mathematical tripos.

The reforms which the board of mathematics have intro-

duced into the University in the last four years are
numerous and far-reaching. They include a complete
revision of the mathematical tripos, the recognition that

the teaching of mathematics should be correlated with
that of physics and engineering, the establishment of a

qualifying examination in mechanical sciences, re-casting

of the mechanical sciences tripos, and reforms in the

mathematical special examination for th.-' ordinary degree.

Dr. Hobson has been re-elected president of the Cam-
bridge Philosophical Society. The new vice-presidents are

Prof. J. J. Thomson and Mr. S. Ruhemann. The new
members of the covmcil are Prof. T. B. Wood, Prof. B.

Hopkinson, Dr. Searle, and Mr. W. E. Dickson. Mr.
H. F. Newall has been re-elected treasurer, and Mr. .A. E.

Shipley, Dr. E. W. Barnes, and Mr. P. V. Bevan
secretaries.

Oxford.—^The Romanes lecture will be delivered bv the

Chancellor of the University, Lord Curzon, All Souls'

College, on .Saturday. November 2, at 2.30. In the

Sheldonian Theatre. The subject of the lecture will be
" Frontiers.

'
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Mr. J. S. C. Douglas, Christ Church. Radclifle travelling

fellow, has been clecled to the Philip \\'alkfr studentship

in pathology.

The London Day Training College, Southampton Row,
W'.C, will be opened by the Earl of Rosebcry on Satur-

day, November 2, at 3 p.m. The ceremony will be con-

ducted by Mr. H. Percy Harris, chairman of the London
County Council.

Dr. W. Goodwin has been appointed head of the

chemical department of the South-Eastern Agricultural

College (Lniversity of London), and Mr. B. N. Wall head
of the agricultural department. A new department of soil

bacteriology is being established under the charge of Mr.
C. T. Gimingham. \ conference of hop-growers will be
held on November 27 under the chairmanship of Mr.
E. C. Lister-Kay, when papers on fertilisation of hops,

?cI-worms, and hop-drying will be coinmunicated.

.At the annual general meeting of the Old Students'

.Association at L'niversity College (University of London),
Dr. Tempest Anderson was elected president of the associ-

ation for the year 1907-8. The annual dinner of the

association will be held on Thursday, December 5. The
new wing that has recently been added to the college will

be completed by that time, and will be open to inspec-

tion. Former students of the college who desire to be
present should communicate with Mr. George .A. -Aitken at

42 Edwardcs Square, Kensington, W.
Prof. L. F. Vernon H.\rcourt, who died on

.September 14, bequeathed looo/. to the Institution of Civil

Engineers in memory of the many advantages he had
derived from its library and lectures, to found a yearly

or biennial (in the discretion of the institution) lecture,

medal, premium, or prize, in connection with river, canal,

or maritime engineering. The residue of his property he
left to his wife for life, and after her death to the Uni-
versity of Oxford, if there shall have been founded there

in the lifetime of himself and his wife a school of engineer-

ing or mechanical science, 1000/. for the promotion of the

teaching of engineering science there. He also bequeathed
20o7. to University College, London, for a yearly prize in

civil engineering.

Thk new laboratories of the scientific departments of

the College of Liberal -Arts of Boston University have now
been opened in the building formerly occupied by the

Harvard Medical School. We learn from Science that the

top floor is occupied by the departments of astronomy,
physics, and mathematics, and comprises large and small
lecture-rooms, laboratories, and offices ; a large part of

the basement is also given over to physics. The ehemical
and biological departments occupy the second floor, and
consist of large, well-lighted class laboratories, private

laboratories and store-rooms, professors' rooms, and an
amphitheatre for the larger classes. The two domes for

the telescopes of the astronomical department are situated

on the roof, and are not quite completed. The equipment
of all the laboratories is new, and was purchased in part

by special funds given to the L'niversity for that purpose.

The scientific departments are under the same directors as

last year.

Ttie report for the year 1907 on secondary education in

Scotland, prepared by Dr. J. -Struthers, the permanent
secretary of the .Scotch Education Department, has just

been published. It appears that instruction in experi-
mental science continues to make headway steadily. The
schemes of study submitted to the department for approval
often show a tendency to attempt a larger volume of work
than can be accomplished satisfactorily in the time allotted

to the subject, and teachers find difficulty in treating in-

ductively the more advanced subjects included in the school
course of physics and chemistry. The chief examiner re-

ports a large increase in the number of candidates pre-
sented at the examination for leaving certificates. It is

exceedingly satisfactory, the report continues, to know
that in more than 50 per cent, of the schools the examiners
were able to accept the teacher's list without change or
modification of any kind. This is a sure sign of the
growth of that mutual confidence between teachers and
examiners which is essential to any really healthy system
of examination.

The scientific training of the pharmacist was the subject
chosen by Prof. Meldola, F.R.S., for the inaugural address
upon the occasion of the opening of the present winter
session of the School of Pharmacy. From the lecture we
gather that for the two examinations of the school the
passing of which qualify the student as a pharmacist, a
period of fifteen months' training is all that is required.
The standard of the examinations themselves is unquestion-
ably high, and too high, in the opinion of Prof. Meldola,
for so short a period of training, creating the danger of

the instruction of the school degenerating into a " cram."
It appears, however, that at present no knowledge of the
action of drugs is demanded of the pharmacy student,
although a most intimate acquaintance with the methods
of physical and chemical analysis is demanded of him.
There can be no doubt that legally great responsibility
rests upon the pharmacist, in that if he cannot make his

own preparations he is expected to know how they are
made and how to assure himself that the products he
dispenses are of the nature and substance demanded. In

Germany a more thorough and a more prolonged scientific

training is necessary before a legal qualification in

pharmacy can be obtained, and in this country certain

universities have, after a prolonged and thorough curri-

culum, granted degrees in pharmacy. In conclusion. Prof.

Meldola suggested that the Pharmaceutical Society should
demand of those students entering the school a higher
standard of general education and some specific scientific

training either in addition to or in the place of the present

three years' apprenticeship, or, in other words, that morf^

attention should be given to the scientific status of

pharmacy, even if this has to be done at the expense of

its commercial aspects.
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SOCIETIES AND ACADEMIES.
Paris.

Academy of Sciences, October 21.—M. H. Becqvierel in

the chair.—The transits of Mercury across the sun, and
in particular on that of November 14 : G. Bigrourdan.
.A discussion of the various phenomena which have been

observed in connection with the transits of Mercury,
together with suggestions regarding instruments, &c., for

use in the coming transit.—Some formulae relating to the

minima of classes of quadratic forms, binary and positive :

G. Humbert.—The spawning of the cod in the south of

the North Sea : Alfred Giard and C. Cepede. The
authors criticise the views put forward by T. Wemyss
Fulton in a recent paper on the same subject. The spawn-
ing of the cod in the Pas-de-Calais, the south of the

North Sea, and the Baltic takes place in winter, the

maximum being produced towards the middle of February,

or a month earlier than indicated by Fulton. There is no

indication of there being two spawning seasons in certain

localities.—The installation of a large astronomical instru-

ment at the summit of the Pic du Midi : B. Baillaud.

This was carried out in iqo6 and 1907 with the assistance

of oflicers and men of the French artillery. Observations

will be commenced in August, 1908.—Observation of the

Mellish comet (19070) made with the bent equatorial of

the Observatory of Lyons : J. Guillaume. The comet
appeared on October 17 as a diffuse nebulosity of about

35" diameter, with a faint central nucleus. Its lustre is

about that of a star of the tenth magnitude. The apparent

positions of the comet and comparison stars are given.

—

Observations of the new comet (iqo7c) made at the Observ-

atory of Marseilles with the Eichens 26 cm. equatorial :

M. Borrelly. Similar observations made on October 17

and 18.—Integral equations : E. Goursat.—The integrals

of the differential equation y' + A2y"-t-.A,y^ = o : Pierre

Boutroux.—The variation of the mass of the electrons in

the interior of the atom : H. Pellat.—The formation and
preparation of aluminium carbide : Camille Matignon.
Four methods of preparing this carbide without the use

of the electric furnace are described : heating a mixture of

aluminium powder and lampblack in a Perrot gas furnace

for twenty minutes, inducing the reaction to start at a

point in the same mixture liy the addition of iodine or

sulphur, the use of the oxy-acetylene blow-pipe, and by
the interaction of aluminium and hexachlorobenzene. In

the first two cases the purity of the product was tested
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bv treating with water and analysing the methane pro-

duced — \ delicate method for the detection of nickel m
the presence of cobalt : Z. Tchougaeff. A direct com-

parison of the dimethylglyoxim reagent suggested by the

author some vears ago with the reagent recently pro-

posed bv M. 'Pczzi-Escot (ammonium molybdate) shows

that the latter is much inferior in delicacy, and under

certain conditions may also give rise to a precipitate with

cobalt.—Syntheses in the camphor group. The complete

svnthesis of campholone : G. Blanc. The starting point

of this synthesis is ethvl malonate, and the sodium

derivative 'of this, treated with 7-bromodimelhylbutyric

ester, CH.Br.CH..C(CH,),.COX,H„ gives the ester of

I : i-dimethylbutane-i : 4 : 4-tricarboxylic acid. Th'S 1^

saponified and the acid heated, giving oaB-tnmethyladipic

acid, the anhydride of which, slowly distilled at the

ordinary pressure, is converted into 1:1: 4-trimethyl-

cvc/opentanone-s. This with magnesium methyl iodide

gives the corresponding tertiarv alcohol, and the latter

spontaneously loses water on dfstillation, giving a hydro-

carbon identical in boiling point, density, and refractive

index with campholene from /3-campholcnic acid.—

.Sodium anilarsenite in syphilis : Paul Salmon. This sub-

stance is sold commercially under the name of atoxyl, and

by its use comparatively large quantities of arsenic can_ be

administered with comparati%-e impunity. A physiological

comparison of three commercial .-.pecimens, two amorphous,

one well crystallised, showed that no appreciable differ-

ences could be detected. It was notew-orthy that whereas

in animals poisonous symptoms in the medulla were not

infrequent, no such untoward effects were observed in

man. Of 181 syphilitic subjects, only about i-; per cent,

showed intolerance of the drug.—The causes of trypano-

Ivtic crises and relapses which follow : A. Massaglia.

From experiments in vitro it is concluded that the crises

are due to the formation of an anti-body in the blood of

the animals infected by trypanosomes ; a small number of

the '.parasites escape destruction and grow accustomed^ to

the action of the anti-bodv, and it is to these parasites

which escape that the relaps^-s are due.—The true acceler-

ating action of sodium fluoride on the coagulation of milk

by vegetable ferments : C. Gerber.—A preliminary sketch

oif the geology of Dahomey : Henry Hubert.—The dis-

placements of "the maxima of the positive and negative

anomaly of gravity relatively to the configuration of the

earth : Giulio Costanri.

DIARY OF SOCIETIES.
FRIDAY, NovE — Resumed cli

on's paper on
las-engine.

. W
The Indi-

1 of Indiffotin

Institution of Mec
Capt. H. R. Sankey on Prof. Bfrtrsm Hopki
Gated Power and Mechanical Kfficiency of tht

Geologists' Association, at 8.—Conversazione.

MONDAY, November 4.

Aristotelian Societv, at 8.—The Presidential Address

of Modern Logic and the Conception of Infinity : E

Haldane.
Societv of Chemical Industrv, at 8.—The Det^rnrna

in Indigo-vielding Plants : Cyril Berptbeil and R. V. Priggs —Analysi"

of Indigo (Part iii) and of the Dried I eaves of hidisn/irtr arrecta anc

Jiidigo/cra Svinntrana: R. Gaunt, F. Thomas and 'W. P. Bloxaro.

TUESDAY, NovEwnER 5.

Institution op Civil Engineers, at 8.—Address by the President, Sii

William Matthews, K.C.M.G., and Presentation of Medals and Prizes

awarded by the Council.
Seciotot.icAL Society, at 8.—The Evils of Cities: a Studyof th<

Degeneration of Communities, and of the Deterioration of their Indi

viduals : Prof. Geddes.
Royal .\NTHRoroLOGiCAL Institute, at 8.15.—Presentation of th(

Huxley Memorial Medal to Dr. E. B. Tylor.—On Methods of Deter
mining the Stature and taking other Measurements of the Living Person

Prof. D. I. Cunningham, F.R.S.
WEDNESDAY, fio\ '

Entomological Society, at 8.—On son
Dr. G. B. Longstaff.—On a Large S^

Diptera) from Ceylon : Hugh Scott.

Society of Public Analysts, at 8.—Discussion on the Sealing of

Samples.
THURSDAY, NovEMiiER 7.

Royal Society, at i.-^o—Prohahte Papers'. The Effect of Pressure upon the
Arc Spectra of Metals : «'. Geoffrey Duffield.-The Diurnal Variation of
Terrestrial Magnetism: Prof. A. Schuster. F.R.S.—The Electric Dis-
rharge in Monalomic Gases: F. Soddy and T. D. Mackenzie.—On the
Measurement of Temperature in the Cylinder of a Gas Engine : Prof.

H. L. Callendar, F.R.S.. and Prof. W, E. Dalby.—Note on the
Association of Helium and Thorium in Minerals: Hon. R. J. Strutt,

F.R.S.
Rontgen Society, at 8.15.—The Presidential Address, The Production

of the Butterflies of Tobago ;

of NycteribiidE (Parasitic

of High Frequency Oscillations, with Demonstrations: W. Duddelt

Linne'an Society, at 8.—The Origin of the Di-trimerous Whorls among
Flowers of Dicotyledons: Rev. George Henslow.—Unrecorded Acari

from New Zealand : Albert D. Michael.—On .Enigiiiatistes a/rtianus,

a new Genus and Species of Diptera: R. Shelford.—£.r/j/i';/s ;—A copy of

Hudson's " Flora Anglica." 1778, wilh numerous annotations by the Rev.

William Kirby : Alexander Slevenson.—Abnormal Stem of Eucalyptus

salnwnophhia, F. Muell., from West Australia: Dr. A. B. Rendle.

Chemical Society, at 8.30.—Gaseous Nitrojen Trioxide : H. B. Baker

and Mrs. MKaker.-The Atomic Weight of Tellurium: H. B. Baker and

A H Bennett.—The Isomerism of the Double Sulphites of Sodium and

Potassium : N. H. Godby.—Studies in the Camphane Series, Part xxiv,

Camphoryldithioc.-irbamic Acid and Camphorylthiocarbimide : M. O.

Forster and T. J.-.ckson.-l he Vapour Pressures of Triethylamine. of

tiw-Trimelhylpyridine, and their Mixtures with Water : R. 1. Laltey.—

Liquid Triethylamine: R. T. Lattey.—The Action of Sulphuretted

Hydrogen on Solutions of Sodium Hydrosulphite : F. S. Sinnalt.—

The Alkyl Compounds of Gold. Diethylaunc Bromide. Prelimin.iry

Note • W 1 Pope and C. S. Gibson.—Note on the Constitution of

Homoericdictyol : F. B. Power and F. Tutin.-The Interaction of

Methylene Chloride and the Sodium Derivative of Ethyl Malonate;™
F Tutin.—Preparation of Aliphatic Nitrocompounds by the Inter-^B
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DENATUBED ALCOHOL.
Dcnalitrcd or Industrial Alcohol. By Rufus Frost

Herrick. Pp. x+516. (New York : John Wiley and
Sons; London: Chapman and Hall, Ltd., 1907.)

Price 175. net.

THE tax-gatherer, nowhere a persona grata, by

some strange irony of circumstance finds that

one of the most convenient modes of raising revenue is

to tax that which, proverbially speaking, maketh glad

the heart of man. Nevertheless, this fact rather de-

tracts from his general unpopularity than adds to it,

at least with all right-thinking ' communities. For

alcohol, unlike certain much-advertised pens, is not an-

unmitigated boon and a blessing ; there are some
people, indeed, who, if they had their way, would tax

it out of existence altogether.

Without entering on the vexed question as to

whether alcohol, in its manifold forms, is or is not of

alimentary value, it is universally agreed that if

articles of food and drink are to be taxed at all,

human nature being what it is, there is no more con-

venient substance by which to raise a revenue than

the spirit of wine. But the industrial value of alcohol

is hardly less important than its potable value. It is

the starting-point in the manufacture of a great

variety of useful and beneficent products, and it has

special merits as a fuel and as a solvent. The tax-

galherer-in-chief, that is the Chancellor of the E.x-

chequer, of every civilised State is, therefore, con-

fronted with the problem how to raise a due amount
of revenue from alcohol without hampering or

crippling' those industries which need alcohol in their

manufacturing operations. This countrv was the first

to attempt to settle this difficulty by introducing the

system of what is called " denaturing " the alcohol,

that is, so treating it as lo render it practically worth-

less as an article of drink without materially impairing
its application to industrial purposes or materially in-

creasing its cost to manufacturers. The effective solu-

tion of the problem is by no means an easy matter.

An efficient denaturant must fulfil certain necessary

conditions. In the first place it must render the

spirit nauseous, even when used in comparatively

small quantity. Secondly, it must not be capable of

being easily removed by distillation or by mechanical
or chemical treatment; next, it must be capable of

ready and certain detection, even if present in verv

small quantity; and, lastly, it must not affect the

industrial value of the spirit. The ideal denaturant

has not yet been found, but by general consent of all

who have studied the question (and it has been in-

quired into and reported upon by the revenue authori-

ties of nearly every country), the method suggested
by the late Mr. George Phillips, and first adopted in

Great Britain about half a century ago, has been found
in practice to be on the whole the most convenient and
suitable. It consists in adding to the spirits a certain

quantity of wood-naphtha, or crude methyl alcohol,

which, if containing a sufficient quantity of the asso-
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ciated pyroligneous products, renders the alcohol prac-

tically unpotable, except perhaps to the hardened dip-

somaniac, who, like Person, will drink even ink if it

into.xicates, and who, to the extent that he is a curse

to himself and society, must be treated by special

means. .Alcohol thus denatured, although not wholly

released from revenue control, can be supplied for in-

dustrial use free of duty and without any charge to

the user beyond the cost of " methylation."

With the spread of manufacturing industry,

especially of chemical and pharmaceutical products,

and in consequence of the increasing stress of com-

petition, it was but natural that this question of the

relations of alcohol to industry on the one hand, and to

the revenue on the other, should be the subject of

frequent inquiry, and for some years past an agitation

was kept simmering in this country to effect the

relaxation of the .conditions under which duty-free

alcohol may be employed in industry. It culminated in

a departmental inquiry, and a considerable body of

evidence was accumulated which had the unlooked-for

result of entirely disproving the allegation that the

attitude of the revenue authorities was in the least

degree answ'erable for the position in this country

of those industries which are concerned with, or are

dependent upon, the use of alcohol. .At the same time,

the inquiry was not only of benefit to manufacturers

in this country by opening their eyes to the real

causes which aflected their industries, but resulted

in some substantial concessions to them. For although

the contentions on which they originally based their

demands were hardly supported by such evidence as

they were able to adduce, it was found that the cost

of " denaturing " might be materiafly reduced without

risk to the rev-enue, and, what was of more import-

ance to manufacturers, that the Treasury could afford

to grant a considerable rebate to industrial alcohol.

It is too soon, perhaps, to draw conclusions as to

the operation of these concessions, or as to their

commercial effect. It is, however, quite certain that

if the results are not commensurate with anticipation,

the fault will not rest with the inland revenue authori-

ties.

.All these matters are treated at length in the

volume before us, which is, if we mistake not, the first

treatise in our language on the subject to which it re-

lates. Of course, much has been written on the

methods of manufacture of alcohol, and Mr. Herrick's

book contains little on this point which is not already

familiar to distillers. Nor is it to be expected that

what he has to say respecting the value of alcohol as

an illuminant and as a fuel, or as a source of power,

contains much original matter. But his compilation

will be welcomed by all who are concerned in these

subjects, and especially by those mechanicians who are

interested in alcohol as a source of light and power.

Mr. Herrick has been at some pains to put together

all available information in the confident expectation

that his countrymen will not be slow to turn it lo

account.

" It is the hope and belief of the author that we
Americans can solve for this country the probletn of
Denatured .Alcohol in such a successful manner that
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all the world may secure, from the results we here

attain, uses and benefits much greater than those here-

tofore achieved."

As America has only known anything of denatured

alcohol since the beginning of this year, Mr. Herrick's

anticipation has all the enthusiasm and optimism of

ine.\perience. At the same time, we shall look with

interest to the realisation of his belief. Meanwhile we

commend his book to the attention of those older

nations to whom the problem of denatured alcohol

has been familiar for generations past, in the hope that

their energies may be quickened and their inventive

genius stimulated by its perusal.

WATER AND WATER POWER.
llydnndics. By Prof. S. Dunkorley. In two volumes.

Vol. i., Hydraulic Machinery. Pp. vii+343.

(London : Longmans, Green, and Co., 1907.)

Price los. 6d. net.

HYDRAULICS, the practical side of the science

of hydrodynamics, is a subject of no little in-

terest and importance, not only from a technical, but

also from an historical point of view. The energy

contained in running water was one of tlie earliest

sources of power utilised for the service of man.

Water-wheels date back to a remote age, and are no

doubt coeval with windmills. It is interesting to

note that water power and wind power share the

unique distinction of being found in nature " ready

made," in which respect they stand apart from other

motive agencies, whicli have to be generated.

It is mainly within a comparatively recent period

that the capabilities of hydraulic power for industrial

purposes have been thoroughly and systematically

exploited. No little of the initiative in this matter

was due to the genius and enterprise of the late Lord
Armstrong, whose inventive mind was, he tells us,

first set to work in this direction on the occasion of

a journey through the Craven district of Yorkshire

in 1S36. He was then struck by the large number of

mountain streams descending the steep slopes of the

hills and expending their energy to no apparently

useful purpose. Applying himself to the problem with
characteristic energy, he became the pioneer and
founder of the modern system of hydraulic power
transmission, which has had such an enormous vogue
during the past fifty years; and although at the
present time its popularity is threatened by the grow-
ing importance of its junior rival, electricity, yet there
still remains a vast field of usefulness for it which
it can never wholly lose.

Prof. Dunkerley is thoroughly qualified to deal
with a subject of this kind, requiring, as it does, a
combination of close mathematical reasoning with
practical common sense. He divides his material into
two volumes, the first of which, and the one now under
review, is entirely concerned with the theory of
hydraulics in its relation to machinery. Dealing
primarily with fundamental principles, he lays down
the laws which have been demonstrated by experi-
ment, and then proceeds to describe the means of their
practical application.
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Admirable, however, as is Prof. Dunkerley's work

in its general scheme, we find that it bears here and

there several traces of a slight lack of care in pre-

paration, and some mistalces (due most likely to an

imperfect scrutiny of the proof»sheets) which it would

be well to correct in future editions. In certain parts

the book would appear to have been compiled some-

what disconnectedly, and without that sustained con-

tinuity of reasoning and progressive demonstration

which constitute features of a scientific treatise no

less essential than accuracy of detail and clarity of

diction. The author frankly admits that one article

(p. 192) is out of its proper sequence, and it seems to

us that other sections might have been more advan-

tageously arranged. For instance, we venture to

suggest that it vi-ould have been preferable for article

62 to follow directly after article 34, to which

it appertains, and there is no apparent reason

why the frictional resistance of bends and elbows

should be dealt with in widely disconnected sections

on pp. 56 and 87.

Over and above some evident misprints of an

ordinary type, one or two strange inaccuracies seem

to have crept in. The rendering of Kulter for Kutter

(the familiar name of the Swiss experimentalist, who
with Ganguillet propounded the well known formula

now commonly known as Kutter's formula) is surely

a lapsus plumae of rather more than ordinary signi-

ficance, seeing that it occurs no less than four times,

and is nowhere given correctly. The formula for

bends, quoted on p. 87 as that of Weisbach, and pre-

sumably covering the general case, is certainly in-

complete, and should read :

—

'

i'
' "'

where, for circular culverts,

« = o-i3i+i-847f j^V',

9 being the angle of deflection. Even supposing the

expression intended only to apply to rectangular bends

of circular section (which is not expressly stated, and

cannot be strictly inferred), the essential power index

is lacking.

We mention these points in no carping and fault-

finding spirit, but simply by way of enabling such

few blemishes as there are to be removed. It is in-

finitely more pleasant to direct attention to the really

commendable features, which are not a few. A
number of worked examples are inserted throughout

the book. These have been so carefully selected, and
are so eminently helpful, that the author is to be con-

gratulated upon their introduction. Then, too, he

has been at pains to choose for his illustrations in-

stances of some of the more recent applications of

hydraulic science to engineering and commercial
operations, instead of confining himself to old-fashioned

types. A predilection for naval appliances is no doubt

due to his past association with the Royal Naval Col-

lege at Greenwich. In chapter iii. there are very full

details of the hydraulic gun brake and of the method
of operating bulkhead doors. Other articles worthy
of mention are those relating to the hydraulic ram
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(pump), the Gutermuth valve, and the various adapt-

ations of the centrifugal system of pumping, includ-

ing the turbine. A good portion of the book is

devoted to chronicling Prof. Osborne Reynolds's re-

searches, including an article on the theory of lubri-

cation. We do not notice any allusion to Prof. Hele-

Shaw's experiments in stream line flow, but possibly

this is reserved for the second volume, which is an-

nounced to deal with the resistance and propulsion of

ships.

Altogether, there is a great deal to commend this

book to students and others interested in the practice

of hydraulics. The type is clear, the setting good,

and the diagrams are very distinct. There is a large

amount of new matter, and some old matter presented

in a new light, and to those who are desirous of pos-

sessing a record of Prof. Reynolds's investigations, the

volume forms a much readier source of reference than

the original papers and the proceedings of various

learned societies in which they are embodied.

CO'Sl?AR.\TIVE Al^ATOUY OF THE
LABYRINTH.

The Labyrinth of Animals, including Mammals, Birds,

Reptiles, and Amphibians. By Dr. Albert A. Gray.

Vol. i. Pp. X+198; 31 plates. (London: J. and

A. Churchill, 1907.) Price 21s. net.

ON E turns away from the examination of this work
with a mixed feeling in which admiration is

tempered with disappointment. In the volume under

review the author reproduces thirty-one excellent

stereoscopic photographs of exquisite preparations of

the inner ear of various species of mammals—struc-

tures which hitherto have been left unexplored owing
to the grave technical difficulties involved in their pre-

paration. These difficulties the author has overcome by

the application of a new technique whereby the delicate

and complicated membranous labyrinth is freed from its

surrounding bone, and clearly exposed as a transparent

body, perfect in form and texture. Besides the photo-

graphs of these structures, which are novelties to the

anatomist, the author gives scores of accurate measure-

ments relating to the fenestra ovalis, the semicircular

canals, ' and the cochlea ; careful records are given of

the development of the perilymph system, of the degree

of twisting of the cochlea, of the pigmented areas on

the ampullje and lamina spiralis, and of the form and

size of numerous other structures. The technique,

the industry, and the field of fresh observation compel

our admiration ; it is when one comes to consider how
far this research has really advanced our understand-

ing of the inner ear that a feeling of disappointment

creeps in. What Dr. Gray has really succeeded in

showing is, that the mammalian labyrinth—if the

monotreme form be excluded—is almost identical in

form and arrangement in all; the variations shown

relate only to minor details. That is what one ought

to expect, seeing how strictly the organ subserves the

same function in all—at least so far as it serves as

an organ of hearing. But as part of the mechanism

of balancing and of orientation, one might expect a

greater degree of variation in structure than Dr. Gray
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has actually found. In the case of the sloth the semi-

circular canals are certainly peculiar in form. From
the data of comparative anatomy one is frequently able

to obtain valuable suggestions of the functional mean-

ing of obscure structures, but in this respect Dr.

Gray's inquiries, so far as can be seen at present, are

remarkably barren.

Dr. Grav is of opinion that many of his observations

may afford indications of the relationship of one mam-
malian order to another. He divides the forms of

cochlea into flat conical and sharp conical. To the

sharp type belong the Carnivora and Rodentia, while

Primates, Ungulata, Sirenia, Cetacea, Insectivora,

and Cheiroptera possess the flat type ; the Edentata

show an intermediate form. Unfortunately one knows
so little of the real meaning of the twisting of the

cochlea tube that it is hazardous to say at present what
importance should be attached to its form. Amongst
marsupials, Dr. Gray found both forms of cochlea to

occur. He is inclined lo attach a taxonomic value to

the size of the perilymph space in the semicircular

canals, a wide space being, in his opinion, the primi-

tive form. The seal, for instance, has a wide peri-

lymph space, while the sea-lion, like the land Carni-

vora, has a very narrow one, from which he concludes

that the seal must have branched off from the primi-

tive Carnivora stock while this space was still wide,

whereas the sea-lion dates his departure from the

period at which this space had already diminished in

the land forms. To estimate the worth of such an
observation one wishes to be quite certain that the size

of the perilymph space has no functional significance,

and, secondly, that the wide form is really the primi-

tive mammalian form. Man and all the monkeys
possess an ample perilymph space, whereas in the

lemurs it is of small size. The slow loris differs from
the typical lemur in many points so far as regards the

anatomy of the inner ear, but here again one wishes
to know how much of this difference is really due to

a difference in function, and how much is really due
to a difference in descent.

While expressing an unqualified admiration for the

results obtained by the application of Dr. Grav's tech-

nique, one must also admit that it is a technique with
very serious limitations. The finer structures of the

ear, the organ of Corti and the nerve-endings cannot
be thus examined, and are only to be explored by the

old, laborious and accurate method of sectional recon-

struction. A. K.

BRITLSH WILD LIFE.

The Woodlanders and Field Folk : Sketches of Wild

Life in Britain. By John Watson and Blanche

Winder. Pp. xii + 304; illustrated. (London: T.

Fisher Unwin, 1907.) Price 55. net.

THE demand for books on country life and popular

natural history (and from the number of volumes

on these subjects issued nowadays from the press it

may be assumed that such demand is large) is a

healthy sign of the times. A sine qud non with such

books is, however, that they should be fairly accurate

and reasonably up to date. Whether the volume now
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before us fulfils these conditions we will leave our

readers to judge for themselves after perusal of the

following extracts and comments.

In the chapter headed, not very happily, " A Minia-

ture British Fauna," it is stated (p. 109) that " British

voles are diminutive beavers "; while on the next page

we are told that there are three British species of these

rodents—the water-vole, field-vole, and banU-vole.

Now lo call the water-rat, or water-vole, a beaver is

bad enough, but to include the short-tailed field-mice,

or field-voles, under the same term is a positive

absurdity. With such lack of knowledge it is not

surprising to find the authors completely ignorant of

the existence of the Skomer Island and Orkney voles.

Again, it is a little late in the day to refer (pp. 113-114)

to the bank-vole as having only recently been

recognised as a species, especially when mention is

made of Yarrell's description of it " as lately as 1832."

While excluding " voles," the authors class the dor-

mouse among mice, stating that we have four repre-

sentatives of that group—the dormouse, the harvest-

mouse, the long-tailed field-mouse, and the house-

mouse. What may be the authors' views as to the

systematic position of rats we dare not venture to

guess !

In connection with mice, we may refer to the state-

ment (p. 109) that, " with one exception (the harvest-

mouse), the long-tailed field-mouse is the smallest

British mammal," the shrew-mice being totally for-

gotten ! .As regards the matter of sizes of animals

the authors are, indeed, very casual, as on p. 249 they

tell us that the rock-dove is the smallest of the British

pigeons, although they include in that group the

turtle-dove, as they likewise do the passenger-pigeon !

Other instances of carelessness or want of know-
ledge occur in the statement that the fur of the

water-shrew is warm brown (p. no), and the mention
of silver fox where white fox is obviously intended

(p. 37). If true, the statement that otters feed mainly
on crayfish (p. loi) is new to us ; while we are startled

by the suggestion on p. 67 that British cuckoos occa-

sionally incubate and hatch their eggs. In using the

term loon (p. 206) to designate the grebes, the reader

should have been informed that it is generally applied

to the divers ; or if that information was considered

superfluous, it was surely unnecessarv to suggest

(p. 101) that most persons are ignorant of the fact

that owls reject the waste portions of their food in

the form of pellets.

Owing to its many errors the naturalist will be
very disappointed with the volume; while the nature-
student who desires to use it as a source of inform-
ation will find that he has much to unlearn.

The illustrations of scenery and of nests of birds

in their natural situations are for the most part good,
and many of them excellent. As lor the photographs
of stuffed birds among pseudo-natural scenery, per-

haps the less said the better; but if such artificial

pictures are used, it would be well to see that the toes
of the birds are made to grasp the boughs on which
they are placed, instead of sticking out in an aimless
manner, as in the photograph of the turtle-dove

facing p. 252. R. L.
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POPULAR ORNITHOLOGY.
(i) Birds I have Ktioum. By Arthur H. Beavan.

Pp. 256; illustrated. (London: T. Fisher Unwin,
n.d.) Price 2s.

(2) .1 Ready Aid to Distiiii;uish the Commoner Wild

Birds of Great Britain. By David T. Price. Pp. 62.

(London : Gurney and Jackson, 1907.) Price i.t.

net.

(3) Birds of the Countryside : a Handbook of Familiar

British Birds. By Frank Finn. Pp. xvi-l-igo;

illustrated. (London : Hutchinson and Co., 1907.)

Price 5.';. net.

(4) The Useful Birds of .Southern Australia. By
Robert Hall. Pp. xvi + 306; illustrated. (Mel-

bourne : T. C. Lothian, 1907.) Price 35. 6d.

(i) 'T'H.M' there is an increasing interest taken in

-L wild birds by amateurs is abundantly proved

by the steady stream of books on the subject intended

for the use of beginners which issues from the pub-

lishers. Perhaps there is no better way of fostering

their interest than relating one's lifelong experience

of birds, and Mr. Beavan has done this very pleasantly

in " Birds I have Known." Beginning with his child-

hood, when he lived in a " dreary London square "

which could not repress his ornithological instincts

—

these finding an outlet in the parks, rare visits to the

Zoo, and to Margate, where he made the acquaintance

of a living gull—the author passes on to his school-

days. They were schooldays under the old, hard

system. To read of them should make the modern
boy contented with his lot, although he tnay perhaps

long for the greater amount of liberty and the greater

opportunities for training the powers of observation

enjoyed by boys before games were put before every-

thing else. But he will follow with delight the

author's adventures in search of birds' nests, and hi<

experiences with tame hawks and owls, &c. Later.

in .the holidays, this particular boy found his way to

Leadenhall Market, with its then rich show of ruffs

and reeves, avocets, godwits, and rare waterfowl, at

which he used to gaze long and admiringly. Alto-

gether the progress of the young ornithologist, with

the real, keen love of birds in him, making the best

of not very favourable conditions, is admirably traced.

But the author soon went to sea, and succeedin;^

chapters take us among ocean birds, and recount his

experiences of birds " during many years in many
lands and over many seas." Here he deals " with

Nature like an open book," "uncomplicated by

references to scientific theories as to the origin and
distribution of species." .And very good reading these

chapters are, although home-staying bird-lovers may
find their chief pleasure in those upon Cornish and
London birds. But wherever made, the personal ob-

servations of a keen bird-man are always worth read-

ing by his fellows, and really are a great help to the

younger ones. Mr. Beavan has certainly known a

great many birds. The frontispiece is a reproduction

of one of Wolf's incomparably beautiful pictures of

eagles. The rest of the illustrations .seem to be

original, but will hardly escape criticism to-dav.

(2) Even nowadays, under the narrowing influence
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of primary education and the counter attractions of

cheap holiday outings and cigarettes, some of our

ploughboys grow up knowing the names of nearly all

the birds around them, without having even seen a

book on the subject ; and a generation ago such

knowledge was general among them. But there are

now many educated people, it appears, who would

like to be able to recognise the birds they meet with,

and having come to mature years without knowing
anything about them, seek for a short, if not a royal,

road to that knowledge. For them a pocket key has

been cunninglv devised by Mr. Price. In the second

part will be found short descriptions of about one

hundred of the commoner British birds, written

specially for the observer with a field-glass, dealing

therefore with habitat, flight, and characteristic

habits rather than with details of plumage. In order,

however, that it shall not be necessary to search this

part of the volume from beginning to end in the

process of identification, the first part has been devised.

In this part—which might be called an index—under

seven headings, each heading constituting a certain

locality, and in two columns (for winter and summer),

will be found lists of the species that are likely to be

seen in such localities.

" By dividing these lists into groups according to

the size of the species, and by adding a two-word
description of each, it is hoped that but two or three

species will remain as possibilities. The descriptions

of these will then be found in the second part on the

page indicated."

The idea has been very well carried out, and we are

sure the little book will be a help to those for whose
use it is intended ; but we confess to having our doubts

as to whether anyone who wants such a key for use in

the field will ever know his birds as well as our

ploughboys. The single illustration explains the

meaning of the names of the different portions of a

bird's plumage.

(3) Mr. Finn's stouter volume is also intended to

help the beginner to identify birds, but the subject is

dealt with more fully therein. It is a handbook, not

a key, although the descriptions here again are of the

bird as it catches the eye at a distance as well as

close at hand—its general colour, shape, and peculiari-

ties of motion and cry. The book is primarily in-

tended to serve as a means of identification of the

birds most conspicuous in life or literature, free or

in captivity in this country; and the easiest method
of learning to know birds, in the author's experience,

is to identify those which first catch the eye, and
then learn their relations. To this end he has ar-

ranged the species dealt with according to the circum-

stances under which they are likely to be first met
with. As most of his readers will be more interested

in " the bird in the bush " than in that in the hand,

he has cut the descriptions of the species as short as

possible, so as to facilitate identification. Here again
the birds are grouped according to their locality, the

chapters being subdivided in some cases for summer
and winter. The complete and pleasing, though con-
cise, account of the general life habits of the different

birds (and the nesting habits of those that breed in
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this country) seems well calculated to help the novice

to acquire the knowledge he desires. There are direc-

tions for encouraging the presence of desirable birds,

by the provision of nesting-bo.Kes, food, and water, as

well as for the rearing up of orphaned or deserted

young birds—directions which will, of course, be quite

as useful for birds taken out of the nest. Finally, to

give the reader some idea of classification, at the end
of the book there are enumerated and briefly diagnosed

all the natural families of birds occurring in our

islands, even where these are only represented by

casual stragglers.

For the dozen coloured plates we have the highest

praise. Many of the black and white illustrations are

most interesting and novel, e.g. one showing the

pieculiar appearance of pea-pods torn to pieces bv haw-
finches. But those of captive birds (so apt to look

ragged and dejected) and stuffed groups are not

always so happy. We hardly think the photographs
of the "house martin," the missel thrush and field-

fare can be much aid to identification, nor can we, by
the way, fall in with the statement that the martin
seems more common in England than the swallow
nowadays. But we do not know where else you can
get so many good and interesting bird-pictures for so

little money.

(4) Those who are interested in the economic aspect

of ornithology, especially the good, or harm, done by
birds in the course of the satisfaction of their hunger
will profit by a perusal of Mr. Hall's careful treat-

ment of the subject in his account of some of the

birds of southern ."Xustralia. The book will be wel-

comed also by those who would like to get some idea

of what manner of birds inhabit the far distant island

continent, and learn something of their habits. There
is, of course, a raven, crow, and kestrel, which for

some reason, like the Americans, tliev will call a

sparrow hawk. But the birds on the whole are so

utterly different from ours that it comes as a surprise

to find a meadow pipit of the same genus as ours,

and it is interesting to compare the habits of the two
birds. There are no less than six kinds of cuckoo in

South Australia, but they do not call " cuckoo," and
their notes do not in the slightest degree resemble

those of our northern bird—they are described as high-

sounding, as weird, and as melancholy. But these

cuckoos are just as troublesome to their small neigh-

bours, " upsetting hundreds of family arrangements."
The pallid cuckoo chooses open nests like that of the

fantail for this purpose ; the other species distribute

their favours among the wide, open, cup-shaped nests

and those with a side entrance. The fan-tailed species

and two bronze species choose 75 per cent, of dome-
shaped nests, while the square-tailed cuckoo is con-

tent with 50 percent., and the remaining half of open
nests. The whole of the account of the cuckoos is

most interesting, and the home life of some of our
best-known cage-parrots may be learned in this

pleasant little book. It concludes with some account
of birds which have been introduced. The goldfinch
and song thrush are naturally well spoken of; nothing
bad is yet known there about the greenfinch or the
skylark, .-uid the blackbird's character is much what it
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is with us. Few introduced species liave succeeded

in firmly establishing themselves, and not all of them
have been a success in other ways. The starling

has already taken to turning out of their nesting

holes certain useful native species, and the author says
" certainly a part of the cost of upkeep in every well-

settled district will need to be expended on the annual
subjection of sparrows and starlings." Alto-

gether the acclimatisation of birds in Australia

does not seem to have been attended with very

encouraging results. The book is, of course, mainly
intended for use in the colonv. It is nicelv illustrated.

'

O. V. A.

.4A' UNFREQUENTED ITALIAN COAST.

The Shores of the Adriatic; the Italian Side. By
F. Hamilton Jackson. Pp. xiv -1-358; illustrated.

(London : John Murray, 1906.) Price 21s. net.

OF the hundreds of English-speaking tourists who
annually visit Italy, the great majority consider

that they have " done " the Adriatic when they have
seen Venice, while a few are attracted a little further

afield by the curio shops of Ravenna or Rimini or

the postage stamps of San Marino. In exploring the

coast-line from Brindisi to Udine by gradual stages,

omitting Venice, Mr. Hamilton Jackson has opened
up a region practically unknown to English and
Americans. There is a good deal of French, Italian,

and German literature regarding this part of Italy of

which a fairly long list is given in the preface, but

English writings are few in number, and this cir-

cumstance alone would afford sufficient justification

for the publication of the present book, if indeed

any justification should be needed.

The district is one of great historical interest. It

has been occupied by Greece and Rome, raided bv

Saracens and Turks, invaded by Gauls, and the

southern part conquered by the Normans, of v/hose

methods of strategy an interesting narrative forms
part of the first chapter. It comprises the pro-

vince of .\pulia, the .\bruzzi, the Marche, Emilia

(Romagna), and Venetia. Geographically, the most
important feature along the coast-line is the Monte
Gargano, with its shrine of Monte Sant'Angelo,

founded by Constantine. From its prominent posi-

tion it was for a long time a Saracenic stronghold,

and still retains its name of !\Ionte Saraceno.

It is with the architectural beauties, in particular

the churches, that this book mainly deals, and the

illustrations are an important feature. In these days

of " process blocks " line drawings come as a

pleasant change and relief from the monotonous
" half-tone " illustrations. Mr. Jackson has made
use of both forms of illustration. A number of

photographs, mostly taken by Mr. J. Cooper Ashton,

are reproduced in the form of plates, while the illus-

trations in the text show the advantages of pen and
ink sketches for bringing architectural details into

due prominence. The dual mode of illustration has

undoubtedly served another useful purpose. In the

narrow streets of an Italian town there are many
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buildings which cannot possibly be got into the field

of view of a camera fitted with even the widest angle
lens, and we may be fairly sure that if the author

had trusted to photography alone many of the

choicest and most picturesque bits would never have
figured in this book. Of the diflSculties of taking
photographs when boys will persist in standing in

front of the camera we have an example on p. 165,

while the arrival at Brindisi described on p. 33 gives

a familiar instance of the way the English traveller

is imposed on in Italy when he keeps to the beaten

Hack. On the other hand, the author speaks warmly
of the courtesy shown him by officials and others in

regions where English tourists are practically un-

known. As a set-off against this advantage, Mr.

Jackson had to put up with somewhat rough and
primitive accommodation in places, and his photo-

graph of an interior under the title " Stable and

house in one, Foggia," gives some insight into the

insanitary conditions prevailing in many of these

unenlightened little Italian towns.

Of the buildings of interest, the following rough

summary may give some general idea :—At Bari,

cathedral, church of San Nicola, with treasury. King
Roger's Castle; at Bitonto, church of San Valentino;

at Terlizzi, eleventh century church; at Giovenozzo

Molfetto, Trani, Troja, Lucera, cathedrals; at Bar-

letta, church of Santa Maria Maggiore; on Monte
Sant'Angelo, the grotto church, with fine bronze

doors dating from 1006; San Clemente in Casauria,

church; Ascoli Piccno, Roman bridge and prison,

churches of SS. Vincenzo and Anastasia, San
Giacomo, San Francesco; at Ancona, arch of Trajan,

cathedral of San Ciriaco, with beautiful panels,

church of Santa Maria della Piazza; at Rimini,

bridge of Augustus, church of San Francesco, castle

of Sigismond Malatesta ; at Ravenna, mausoleum of

King Theodoric, cathedral, tomb of Galla Placida,

chur<;h of San Vitale ; at Pomposa. abbey church of

Santa Maria, with great campanile ; Chioggia, a

picturesque town on two canals easily reached from

Venice; at Treviso, cathedral; at Udine, cathedral

and excursi_ons to Cividale, with its picturesque

bridge, castle, churches of San Martino and Santa

Maria in Valle. It would be impossible to quote the

author's descriptions of these and other objects of

interest, but the above list will afford some idea of

what there is to be seen by anyone who will follow

in Mr. Jackson's footsteps, while the stay-at-home

reader will certainly, as the author claims, by reading

the descriptions and examining the figures, obtain

an insight into Italian art which will be quite new

to him.

A number of plans of churches and cathedrals are

inserted in the text, in addition to the other figures.

There is, however, one point which is too often over-

looked by writers of books of travel. A map, how-

ever rough and sketchy, of the district traversed

greatly adds to the interest. It is true that most

people have a map of Italy in their possession, and it

must further be admitted that the towns follow each

other in fairly regular order along the coast, so that
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the descriptions can be followed fairly well in any

case. At the same time, a very useful purpose would

be served by having a map in the book itself. If

only on the ground of convenience, it would be con-

sulted more frequently than an atlas, and the reader

would acquire a better knowledge of the geography

of the interesting and practically unspoilt towns that

Mr. Jackson has so ably brought before our notice.

This is the only fault, and that not a serious one,

that can be found with this charming and delightful

book. On the other hand, the vivid descriptions re-

call to our mind the bright colours of a southern

town, the shouts and gesticulations of the populace,

and last, but not least, the scent of burnt incense in

the churches and the unsavoury odours of narrow

Italian streets.

G. H. Bryan.

SCIENCE AND PRACTICAL BREEDING.

Farm Live Stock of Great Britain. By Robert

Wallace. Fourth edition. Pp. xxxi + 758. (Edin-

burgh : Oliver and Boyd, 1907.) Price i6s. net.

THIS edition of Prof. Wallace's handbook cannot

fail to be of value to owners and to students of

the history and management of stock. The illustra-

tions are a special feature of the book ; more than 400 of

them arc excellent reproductions of photographs, and

had the animals been taken in a position which would

admit of measurement, and a scale provided, the col-

lection would have been of unique value.

After a chapter on wild cattle, in which the various

herds recorded are referred to, and, where possible,

described, there follow nine chapters on breeds of

cattle. The origin and history of these breeds, their

points, character, and management are well set forth

;

but what is of special interest is the attention devoted

to variation, to the development of special qualities

and of new types, to the influence of cfimate, and to

the results of crossing. Chapters on the breeding and
management of calves, on grazing cattle, and on the

house-feeding of cattle follow, and this section con-

cludes with two valuable chapters on dairying.

Pigs are somewhat perfunctorily dismissed in two

short chapters.

Six chapters are given to the horse. Extinct and

wild horses are briefly referred to, and a few incon-

clusive words said on the subject of the origin of our

domestic breeds. Clydesdales and shire horses are

more fully treated than are any of the other breeds,

as must be expected in a book of this kind, but the

space devoted to horses is meagre, and the treatment
accorded them not comparable to that given to cattle

and sheep.

On sheep there are eight chapters, in which the

various breeds are separately and, as a rule, fully

treated, while four short chapters contain advice as to

the management of sheep, their feeding, the parasites

which infest them, and the diseases from which they

suffer.

The author claims in writing this book to have
kept " in view not only the interests of one special
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breed, but also its connection with other breeds and
the position it occupies in the great live stock economy
of the country." This is a high aim, and, if he has
not entirely succeeded, either to the satisfaction of

certain special breeders or to that of the advanced
student of live stock economy, his work is valuable,
and will be of real service to those who follow him in

their efforts to attain this end.

To readers of N.\ture it is to the first chapter in this

book, on the principles of breeding, they will turn

with special interest, and it is disappointing to find

that the author has failed to give an account which

adequately represents the results attained by modern
scientific workers or the influence such work must
exert on the future development of the breeding in-

dustry.

It is not from books, he says, that a student can

learn to master the peculiarities of different breeds

or the constitution of different animals; a long appren-

ticeship as a practical breeder is essential for such

knowledge and for the success of the stock-owner.

That is undoubtedly true, but one may surely have

expected the professor of agriculture in Edinburgh to

point out in his book that the scientific principles

which govern the right application of all practical

experience are of no less importance ; to emphasise the

fact that a scientific training which teaches the prac-

tical observer what to look for, how to sift his observ-

ations, how to apply his knowledge effectively, is

necessary for the student of the subject, and a sound

knowledge of the scientific principles of breeding essen-

tial for the highest success of the modern stock-owner.

This omission is greatly to be deplored.

W. H.

A NEW DICTIONARY OF SOLUBILITIES.

Soluhilities of Inorganic and Organic Sithstances. By
-Atherton Seidell. Pp. x + 367. (London : Crosby

Lockwood and Son ; New York : D. Van Nostrand

Co.. 1907.) Price 12s. 6d. net.

DURING the thirteen years which have elapsed

since the publication of Come}''s " Dictionary

of Chemical Solubilities," so great an activity has

been shown in the determination of solubilities as to

necessitate a new compilation of the data. As it is

impossible to tell whether the solutions used in most
of the earlier determinations w-ere saturated in con-

tact with a single definite solid phase, a considerable

degree of uncertainty characterises such values. At

the time when Prof. Comey's " Dictionary " was
written it appeared inadvisable in the majority

of cases to attempt to select from the dis-

cordant results of different observers the most
trustworthy values for any particular substance,

but the author of the present work points out
that such a discrimination can now be made with
advantage. In general, the values he gives were
chosen by calculating the available determinations to

a common basis, and plotting the data so given on
squared paper. A comparison of the curves obtained,

together with a consideration of the experimental
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details, usually furnished clear evidence for a trust-

worthy selection.

One advantage of this system is that the results are

expressed in a uniform manner throughout ; usually

the solubilitv is given for regular intervals and in

terms of weight of dissolved substance per given

weight of solvent or of solution. In all cases where

it is possible, the nature of the solid phase is clearly

defined.

The value of such a work of reference must be

determined bv two factors, its completeness and its

accuracy. .\s regards the former, there is little doubt

that great pains have been taken to search thoroughly

the literature of the past twenty-five years ; concern-

ing the latter, an opinion can only be formed after the

book has been for some time in constant use. It is

to be regretted that more care has not been given by

the author to his nomenclature. On the same page
we have acetamide and acetamid ; acetanilide,

acetanilid; anilin and aniline. The names of many
organic substances appear curiously disjointed ; for

example, Tri Chlor Acetic Acid, Di Phenyl Amine,
Epi Chlor Hydrine. It is unfortunate that the author

considered it advisable to give to substances the names
" found in the original papers," because this has led

to the introduction, for example, of such terms as

toluyl acid, anis acid, and napthion acid for the well

known toluic, anisic, and naphthionic acids. Phenyl
thiocarbimide is found under the German disguise of
" Senfiil "; suberic acid is, however, given its correct

name, and is not seen masquerading as " Cork acid."

In several cases it would appear that the author does
not know the German equivalents of the names of

very well known organic compounds
;

quinine and
chinin are regarded as different substances, and the

data given under these two headings are quite dif-

ferent, being derived from different sources. Glycollic

acid is termed glycocholic ncid. Misprints of names
are numerous.
Such blemishes, occurring with extraordinary fre-

quency, are very unfortunate in a book which must
have involved great labour in its preparation, and is

bound to be widely used. The author in his preface
modestly craves " all indulgence for errors and omis-
sions," thus in a manner disarming criticism. The
value of future editions of this work will greatly be
enhanced if the nomenclature be carefully revised.

"W. A. D.

.4 TEXT-BOOK OF OCEANOGRAPHY.
Handbuch der Ozeanographic. By Dr. Otto
Krummel. Vol. i. Die rjiumlichen, chemischen
und physikalischen Verhaltnisse des Meeres.
Pp. xv + 526. (.Stuttgart: J. Engelhorn, 1907.)
Price 22 marks.

T^HE treatise on oceanography published in
-* Ratzel's " Bibliothek geographischer Hand-

bucher " in 1884 has remained the standard work
on the subject. Few branches of science have made
more progress, absolutely and relatively, during the
last twenty years than those which concern our
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knowledge of the sea, and the book has been

seriously out of date for a considerable time. .\ new
edition is therefore practically a new book, and a

new standard treatise on oceanography will be hailed

with relief by every student of the subject who has
toiled more or less successfully to keep up with the

unfailing streams of original memoirs which have
issued from almost innumerable sources in recent

years.

Prof. Kriimmel's new volume, issued in the same
series, which is now under the editorship of Prof.

Penck, takes the place of vol. i. of the older treatise,

written by the late Prof, von Boguslawski. Its

general scope is the same, inasmuch as it treats of

the form and distribution of the seas and oceans, the

formation and composition of deposits, and the

physics and chemistry of sea-water, and leaves

dynamical questions to be dealt with in vol. ii., which
in the older treatise was written bv Prof. Krummel
himself. But the arrangement of the different parts,

and the space devoted to each, are, of course, widely

different. .A comparison of the two works brings out

in an unusually striking manner the enormous
advances which have been made in the comparatively

short interval, and places in their proper perspective

(he great contributions made, amongst others, by

Murray in the concluding volumes of the Challenger
reports, by Pettersson, Nansen, the deep-sea and
.Antarctic expeditions and the cable-ships, and the

smaller researches in home waters which have cul-

minated in the institution of the International

Council for the Study of the Sea. It may be added
that a comparison also makes clear the immense
complexity of many problems which once seemed
comparatively simple, and the urgent need, on

economic as well as scientific grounds, for continued

independent and combined effort in exploration and
research.

'Detailed description of the contents of Prof.

Kriimmel's book is impossible in the space at our

disposal. The author gives an account under each

head of the methods of observation employed by the

chief investigators, more particularly in the most

recent work, states the quantitative or distributive

results arrived at, and applies them systematically to

the description of special phenomena or of special

geographical divisions. The amount of labour in-

volved by this method is, of course, enormous, and

the compression of the results into a volume of 526

octavo pages has been done with masterly skill.

Criticism is by no means wanting, and we note with

satisfaction that Prof. Krummel has been able to

retain manv of the earlier observations, which, with

their obsolete methods and cruder equipment, have

sometimes been regarded as unworthy of comparison

with those of the high precision more recently

attained. Controversial questions concerning the

application of these observations to the discussion of

dynamical questions will doubtless be dealt with in

vol. ii., the publication of which we await with

interest. For the present it suffices to record the

debt which all oceanographers owe to Prof. Krummel
for placing at their disposal so vast and orderly a

store of material.













HUUUlUUliili


