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F. R.S., 225; Properties of Mirror Silver Chemically Precipi
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Dr. Karl Schmidt, 507 ; Compound of Sugars with Mercap
tans, Emil Fischer, 510 ;Chloraurate of Silver, Dr. Hermann, 
510; Amides of Sodium, Potassium, and Lithium, A. W. 
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Dr. J. Alfred Scott, 572
Colours, Painters’, Oils and Varnishes, a Practical Manual, 

Geo. H. Hurst, 194
Colson (Albert), Thermal Constants of some Polyatomic Bases, 

356
Columbus, Copy of Map by, 233
Columbus’s First Voyage in relation to Development of Ocean

ography, Dr. John Murray, 39
Combustion Motors, Internal, Bryan Donkin, N. J. Lockyer, 
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Earth, Condition of Interior of, Rev. O. Fisher, 379
Earth, Rigidity of, Prof. Bakhuyzen, 476
Earth, the Face of the, Prof. Chas. Lapworth, F. R. S., 614
Earth Currents, W. H. Preece, F.R.S., 554
Earth Movements, Prof. John Milne, F.R.S., 301
Earth Movements and the Question of the Cause of Glacial 

Conditions, Prof. Hughes, 426
Earthquakes: the Recent Earthquake, Charles Davison, 31 ; 

Earthquake in Wales and West of England, 34; a New 
Time-Registering Photographic Seismograph, Dr. A. 
Cancani, 64 ; Earthquake in Western Asia, 81 ; Earthquakes 
in Montreal and Peshawur, 106 ; the Earthquake of Novem
ber 5 at Potsdam, 159; in Russian Turkestan, 159; Earth
quake at Shepton Mallet, Prof. F. J. Allen, 229 ; the Mendip 
Earthquake of December 30-31, 1893, Prof. F. J. Allen, 
245; Earthquake in North Devon, 320; Velocity of Earth
quakes at Zante in 1893, Dr. G. Agamennone, 439 ; Mode of 
Propagation of Earthquake Shock between Zante and Catania, 
Prof. Ricco, 606; Earthquakes and Method of Measur
ing them, Dr. E. S. Holden, 444 ; Severe Earthquakes in 
Greece, 604

Earthworms of California, the, Gustav Eison, 207
Easton (C.), La Voie Lactee dans 1’Hemisphere Boreal, 99
Eclipse Meteorology, 349
Eclipse of the Sun, an Annular, 542
Edkins (Dr. J. S.), Human Physiology, John Thornton, 431
Edinburgh, Rainfall Observations in, 520
Edinburgh Royal Society, 331, 426, 571 ; Prize Awards, 581

Edinburgh University, Recent Benefactions, 252
Edmondson (T. W.), Mensuration of the Simpler Figures, 28 ;

the Geometrical Properties of the Sphere, 75
Education, the Training of Dull Children and others requiring 

special care, Sir Douglas Galton, 461 ; the Secondary Educa
tion Movement, Sir H. E. Roscoe, F.R.S., 203 ; the Pro
gress of Technical Education, R. A. Gregory, 185; Technical 
Education, Bequest by Mr. T. H. Adam, 320 ; Formation of 
Association of Technical Institutions, 321; some Simple 
Methods in Teaching Elementary Physics, Dr. J. Joly, F. R.S., 
379 ; on Preparing the Way for Technical Instruction, Sir 
Philip Magnus, 400 ; the Work of City and Guilds of London 
Institute for 1893, 607 ; Agricultural Education Experiment 
Stations, 373 ; Educational Agricultural Experiments, 568

Educational Allas, an, Philip’s Systematic Atlas, E. G.
Ravenstein, 574

Educator, the New Technical, 148
Edwards (D. T.), Boring on Booysen Estate, Witwatersrand, 

239
Eels in Ice, 271
Effront (J.), Chemical Conditions of Activity of Brewer’s Yeast, 

24
Egg, Great Auk’s, Prof. Alfred Newton, F.R.S., 412, 456 ; J.

E. Harting, 432
Egg, Great Auk’s, sold for 300 Guineas, 415
Eggs: a Curiosity in, E. Brown, 317; Abnormal, W. B.

Tegetmeier, 366; E. J. Lowe, F.R.S., 366
Egypt, the Projected Irrigation Reservoirs, 129 ; the Tombs of 

"Beni Hasan,” P. E. Newberry, 169, 432; G. W. Fra-er, 
169

Egypt: Ancient Egyptian Pigments, Dr. William J. Russell, 
F.R.S., 374

Egyptology : Death and Obituary Notice of Prof. J. van 
Diimichen, 393

Eiffel Tower, the Diurnal Range in Velocity and Direction of 
the Wind on the, Prof. Sprung, 596

Eison (Gustav), the Earthworms of California, 207
Elbrus, A. V. PastukhofFs Ascent of the, 515
Electricity : Signor Augusto Righi’s Experiments with Electro- 

Magnelic Waves of Small Length, 15 ; the Various Electric 
Wave Systems obtained by Lecher’s Method, Signor 
Mazotto, 83 ; English Translation of Prof. Hertz’s “ Electric 
Waves,” Prof. D. E. Jones, 396 ; M. Blondlot’s Experiments 
on Propagation of Hertzian Waves, M. Mascart, 394 ; Pro
pagation of Electro-Magnetic Waves, M. Mascart, 379 ; the 
Reflection of Electrical Waves, Signor Garbasso, 132; Dr. 
Oettel’s Researches on Phenomena of Electrolytic Deposition 
of Metals, 16; Personal Recollections of Dr. Werner von 
Siemens, 25 ; New Form of Contact-Maker, Messrs. Bedell, 
Miller, and Wagner, 37 ; the Effect on Magnetic Rotatory 
Polarisation of Solutions of Electrolytic Dissociation, Herr 
Humburg, 37 ; Blondlot’s Experiments on Velocity of Pro
pagation of Electric Disturbance along Wire, 37, 83; 
Behaviour of Air-Core Transformer when frequency below 
certain critical value, 8; C. Rimington, 46; Electric-Radia
tion in Copper Filings, W. B. Croft, 47 ; Death of A. 
Reckenzaun, 63 ; Method for Comparing Capacities of Two 
Condensers of very small capacity, 65 ; Effect of Absorption 
of Hydrogen on Thermo electric Power and Electrical Resis
tance of Palladium, Signor G. Brucchietti, 65; Measure
ments of Coefficients of Induction, H. Abraham, 72 ; What 
Electricity is, Prof. Galileo Ferraris, 83 ; the Lausanne 
Municipal Council and Electrical Transmission of Power, 
107; Improved Arrangement for “turning down” Electric 
Light, F. Moore, 108 ; Map of Electric Lighting District of 
London, 298 ; the Kathodic Light, Prof. Goldstein, 427 ; 
Absorption and Branching of Oscillations in Wires, Ignaz 
Klemcncic, 117 ; Simple Method of Testing Conductivity of 
Dielectric Liquids, K. R. Koch, 118; Means of Increasing 
Security of High Tension Alternate-current Distribution of 
Clouds, 119 ; Action of some Metals upon Acid Solutions of 
their Chlorides, A. Ditte and R. Mentzner, 119; Les 
Courants Polyphases, J. Rodet et Busquet, 122; Currents 
produced by Heating various Metals, W. H. Steele, 131 ; 
Electric Variation of High Regions of Atmosphere in Fine 
Weather, Ch. Andre, 131 ; Action of Electromagnetic 
Radiation on Films containing Metallic Powder, Prof. 
G., M. Minchin, 142; Problemes et Calculs Pratiques 
d’Electricite, M. Aime Witz, Prof. A. Gray, 145; 
Institute of Electro-Biology established by M. G. Solvay at 



Brussels, 180; Electric Strength of Solid, Liquid, and Gaseous 
Dielectrics, A. Macfarlane and G. W. Pierce, 181 ; a Modi
fied form of Thomson Quadrant Electrometer, Herr F. 
Himstedt, 181 ; a very Sensitive Idiostatic Electrometer, 
Prof. A. Righi, 606 ; the Swiss Experiments upon the use of 
Electricity gained from Water, 182; Utilisation of Water
power on Seine-Saone Canal, M. Galliot, 272 ; Potentiometer 
for Alternating Currents, James Swinburne, 190 ; Calculation 
of Coefficient of Self-induction of Circular Current of given 
aperture and Cross-section, Prof. G. M. Minchin, 190; Mag
netic Field of Current running in Cylindrical Coil, Prof. G. 
M. Minchin, 190 ; Experiments in Devices for Compensating 
Hysteresis of Iron used for Measuring Instruments, Messrs. 
Field and Walker, 206 ; Ewart’s Investigations on Electric 
Fishes, Prof. Gustav Fritsch, 222 ; the Effects of Light on 
the Electrical Discharge, 226 ; Propagation of Electricity, 
H. Poincare, 239 ; Death of Prof. Hertz, 251 ; Novel Method 
of obtaining Sinusoidal Alternating Currents of very Low 
Frequency, Lieut. F. J. Patten, 253 ; Experiments on Elec
trical Convection in Air, M. Hunnuzescu, 254 ; a Dynamical 
Theory of the Electric and Luminiferous Medium, Dr. Joseph 
Larmor, F.R.S., 260, 280; Electromotive Force from the 
Light of the Stars, Prof. Geo. M. Minchin, 269 ; M. Violle 
on the Electric Arc, 272 ; Experiments on Electric Arc in 
Alternating Circuit, G. Claude, 441 ; a Liquid Commutator 
for Sinusoidal Currents, Prof. J. A. Ewing, F.R.S., 317; 
Peculiarities of Deposit of Silver on Platinum, U. Behn, 
321 ; Minimum Electromotive Force necessary for Electrolysis 
of Dissolved Alkaline Salts, C. Nourrisson, 331 ; Dynamos, 
Alternators, and Transformers, Gisbert Kapp, 337 ; Polarisa
tion Phenomena upon Thin Metal Partitions, Dr. Arons and 
John Daniel, 347 ; Polarisation upon a Thin Metal partition 
as a Voltameter, John Daniel, 460; the Thermo-electric 
Diagram for some Pure Metals, 347 ; Nikola Tesla, T. C. 
Martin, 352 ; Electric Alarm Thermometer for Laboratory 
Ovens, M. Barille, 355 ; Notes on Recent Researches in 
Electricity and Magnetism, J. J. Thomson, F.R.S., Prof. A. 
Gray, 357; Dielectrine, a New Insulating Material, Mr. 
Hurmuzescu, 370; How to Manage the Dynamo, S. R. 
Bottone, 363 ; Galvanic Deposits arranged in Streaks, U. 
Behn, 376 ; Polarisation of Solid Deposits between Electro
lytes, P. Springmann, 376 ; Electricity of Drops, Prof. J. J. 
Thomson, 378 ; Lectures on Maxwell’s Theory of Electricity 
and Light, Dr. Ludwig Boltzmann, 381 ; Electrical Experi
ments, G. E. Bonney, 386 ; on M. Mercadier’s Test of the 
Relative Validity of the Electrostatic and Electro-magnetic 
Systems of Dimensions, Prof. Arthur Rucker, F. R.S., 387 ; 
Dr. G. Johnstone Stoney, F. R.S., 432 ; the Benzeville- 
Havre Railway Experiments, 395 ; Conductibility of Discon
tinuous Conducting Substances, Edward Branly, 404; 
Chapters on Electricity, Samuel Sheldon, 411 ; Measurement 
of Capacity of Condensers under Alternating Currents, J. 
Sahulka, 417; a Text book on Electromagnetism and the 
Construction of Dynamos, Dugald C. Jackson, Prof. A. 
Gray, 429; a New Electrical Theorem, T. H. Blakesley, 
450; Current-Sheets, R. H. D. Mayall, 452 i New form of 
Electrical Machine, M. Bonetti, 460 ; Electrical Sanitation, 
469 ; the Construction of Drum Armatures and Commutators, 
F. M. Weymouth, E. Wilson. 478 ; the Point of Application 
of Electromagnetic Forces, M. Pellat, 488; P. Lenard’s 
Observations on the Cathode Rays in Gases with High 
Vacua, Prof. Fitzgerald, 509; Point of Application 
of Mechanical Force experienced by Conductor con
veying Current in Magnetic Field, M. Pellat, 560; New 
Method of Studying Discharge, N. Piltchikoff, 540 ; 
Earth Currents, W. H. Preece, F. R.S., 554 ; Electric 
Traction, E. F. Bamber, 567 ; Death of Paul Jablochkoff, 
558 ; Difference of Potential between Aqueous and 
Alcoholic Solutions of same Salt, A. Campetti, 560 ; 
Communication between Lighthouses and Lightships without 
Submarine Cable, C. A. Stevenson, 581 ; Improved Form 
of Blackburn’s Pendulum for Slow Production of Lissajous’s 
Figures, Prof. A. Righi, 582 ; Lecture Demonstration and 
Electrolysis of Hydrochloric Acid, Prof. Lothar Meyer, 584 ; 
Transparent Conducting Screens for Electric and other 
Apparatus, Prof. W. E. Ayrton, F. R. S., and T. Mather, 
591 ; Prof. Bornstein on Electric Measurements made during 
Balloon Ascents, 595 ; the Magnetisation of Iron and Nickel 
Wires by Rapid Electrical Oscillations, Prof. Klemencic, 
607; the Development of Electrical Engineering, Prof.

Kennedy, 608; on an Electrochemical Method of 
Observation of Alternating Currents, P. Janet, 620

Elfving (Prof. F.), on the Irritability of Plants, 466
Elgar (Dr. Francis), the Loss of H.M.S. Victoria, 102, 124, 

<5*
Elliptic Functions, the Applications of, Alfred George Green

hill, F.R.S., H. F. Baker, 359
Elliptic Motions, a Simple Contrivance for Compounding, 

G. H. Bryan, 498
Ellis (William, F. R.S.), Correlation of Solar and Magnetic 

Phenomena, 30, 53, 78, 245
Emerson (Prof. B. K.), Recovery of, 129
Emin Pasha, Proposed Monument to, 134
Energy, the Nomenclature of Radiant, Prof. Simon Newcomb, 

F.R.S., 100; Prof. G. F. Fitzgerald, 149; Prof. A. N. 
Pearson, 389

Engineering : Institution of Mechanical Engineers, 18, 350, 
608 ; the Artificial Lighting of Workshops, B. A. Dobson, 
18 ; Steam Pumps on Russian Railways, Alexander 
Borodin, 19 ; Effect of Reversing Screw of Steam
ship on Steering, Captain Bain, 208; Marine Engine 
Trials ; Abstract of Results of Research Committee, Prof. 
T. H. Beare, 350; a Text-book on Gas, Oil, and Air 
Engines, Bryan Donkin, N. J. Lockyer, 430; the Falls 
of Niagara and its Water Power, 382 ; the Grafton High 
Speed Steam-engine, E. W. Anderson, 6to; the Development 
of Electrical Engineering, Prof. Kennedy, 608

England, Earthquake in West of, 34
England and Wales, Geological Survey of, 495
English Spiders, further Notes and Observations upon the 

Instinct of some Common, R. I. Pocock, 60
Entomology : Collecting in the Transvaal, 12 ; Entomological 

Society, 23, 95, 190, 330, 378, 475, 522, 571, 619 ; the 
Reproduction of Wasps, Paul Marchal, 47 ; Further Notes 
and Observations upon the Instinct of some Common English 
Spiders, R. I. Pocock, 60 ; Protective Habit in a Spider, 
Prof. C. Lloyd Morgan, 102 ; Mimicry by Spider, 207 ; the 
Silk-Spider of Madagascar, Dr. Karl Muller, 253 ; Notes on 
the Habits of a Jamaican Spider, Prof. T. D. A. Cockerell, 
412 ; Death of Dr. H. A. Hazen, 63 ; the Sugar-cane Moth, 
A. S. Skiff, 64 ; Method of Showing Geographical Distribu
tion of Insects in Collections, Prof. E. B. Poulton, F.R.S., 
95 ; Dr. Livingstone and the Zambesi Ants, 95 ; the 
Nematodes of the Pharyngean Glands of Ants, Charles 
Janet, 119 ; White Ants, Dr. D. Sharp, F. R.S., 522 ; our 
Household Insects, an Account of the Insect Pests found 
in Dwelling-houses, Edward A. Butler, 147 ; the Gipsy Moth 
Plague in Massachusetts, 23: ; Dried Locusts as Food for 
Insectivorous Cage and Game Birds, Dr. Gunther, E. C. 
Cotes, 253 ; Insect Attacks on Crops and Trees, Miss E. A. 
Ormerod, 253; Report of Observations of Injurious Insects 
and Common Farm Pests during the Year 1893. Eleanor A. 
Ormerod, 480; Proposed Quarantine Legislation against 
Insect Pests in California, 508 ; Romance of the Insect World, 
L. N. Badenoch, 314 ; our Knowledge of the Acari, A. D. 
Michael, 330; Netherlands Entomological Society, 332; 
Vertical Distribution of British Lepidoptera, W. H. Bath, 346 ; 
Morphology of Pedipalpi, Malcolm Laurie, 378 ; the Beetles 
of New Zealand, W. F. Kirby, 459 ; Insect Sight and Defin
ing Power of Composite Eyes, A. Mallock, 472 ; Anatomy of 
the Trachean System of the Larva; of Hymenoptera, M. 
Bordas, 524; Centipedes and their Young, F. W. Urich, 
531 ; Death of J. Jenner Weir, 538, 571 ; a Specimen of 
Gaudaritis flavata (Moore) from the Khari Hills, G. F. 
Hampson, 571 ; Bees and Dead Carcases, W. F. Kirby, 
555 ; Mimicry of Hemiptera by Lepidoptera, G. A. G. 
Rothney, 619

Entomostraca and Surface-Film of Water, D. G. Scourfield, 
474

Eozoonal Structure of the Ejected Blocks of Monte Somma, 
Dr. J. W. Gregory and Prof. H. J. Johnston-Lavis, 
499

Ephemeris for Denning’s Comet (a 1894), 586
Epidemic Influenza, Hon. R. Russell, 2to
Epilepsy and Errors of Refraction in Eye, Relationship between, 

H. W. Dodd, 395
Epping Forest Local Museum, Proposed, 393
Epping Forest, the Recent Operations in, 605
Equatorial Africa, the Natural History of East, Dr, J. W.

Gregory, 12



Equilibrium of Vapour Pressure inside Foam, on the, Prof.
G. F. Fitzgerald, F.R.S., 316

Ernst (Dr.), the Caoutchouc of the Orinoco, 35
Erosion of Rock-Basins, the, T. D. La Touche, 39 ; Prof.

T. G. Bonney, F.R.S., 52
Erp (H. van), Comparison of Zinc and Copper Salts of Frank

land’s Dinitromethylic Acid with those of Methylnitramine, 
380

Eskimo Life, Dr. Fridtjof Nansen, 98
Espin (Rev. T. E.), a New Variable Star, 67, 184; Stars with 

Remarkable Spectra, 183
Ethers, a New Process for the Preparation of, A. E. Tutton, 

184
Ethiopians, the Sacred City of the, J. T. Bent, 314
Ethnical Migrations in Central Asia from a Geographical Point 

of View, G. Capus, 593
Ethnography : Dr. Modigliani’s Sumatra Engano Collections, 

Prof. Giglioli, 107 ; Internationales Archiv fiir Ethnographic, 
377 ; Ethnography of the Aran Islands, County Galway, 
Prof. A. C. Haddon and Dr. C. R. Browne, 468

Ethnology: Eighth Report of U.S. Bureau, Major I. W. 
Powell, 132 ; Ethnological Museum at Leyden, Dr. H. ten 
Kate, 165 ; the Medicine-Men of the Apache Indians, Capt. 
J. G. Bourke, 439

Etna Eruptions of May and June 1886, Prof. Silvestri’s Geody
namic Observations of, 107

Euclid I. to IV., Solutions of the Exercises in Taylor s, W. W.
Taylor, 3

Euclid V.-VL, Pitt Press, II. M. Taylor, 52
Euclid’s Elements, a Ttxt-Book of, H. S. Hall and F. H.

Stevens, 599
Eulerian Movement, the Sense and the Period of the, F. Folie, 

617
Europe, Forest Legislation in, B. E. Fernow, 543
Europe, Recent Local Rising of Land in the North-West of 

of, C. A. Lindvall, 433
Evans (Arthur J.), the Man of Mentone, 42
Evans (Sir John, F.R.S.), the Forgery of Prehistoric Stone 

Implements, 156: the Royal Society, 576
Evans (Dr. J. W.), Geology of Matto Grosso, 94
Evermann (W. B.), the Ptarmigan of Aleutian Islands, 584
Ewart (Pref. Cossar), on the Second and Fourth Digits of the 

Horse, 571
Ewart (Prof. J. A., F.R.S.), a Liquid Commutator for Sinu

soidal Currents, 317
Ewart (Prof. J. C.), Investigations on Electric Fishes, 222
Exhibition nt Hobart, Tasmania, Coming International, 13
Exploration, Antarctic, Dr. John Murray, 112; Scheme for, 

Dr. F. A. Cook, 184
Explosive Gaseous Mixtures, the Temperature of Ignition of, 

A. E. Tutton, 138
Extra-Tropical Orchids, Harry Bolus, R. A. Rolfe, 50

Face of the Earth, the, Prof. Chas. Lapworth, F.R. S., 614
Kails of Niagara and its Water-Power, the, 482
Fauna of the Deep Sea, Sydney J. Hickson, 502
Fauna of the Victoria Regia Tank in the Botanical Gardens, 

Frank E. Beddard, F.R.S., 247
Fave (General), Death of, 486, 524
Faye (M.), on Mountain Observatories in connection with 

Cyclones, 620
Fayollat (M.), New Mode of Preparing Methylamine and 

Ethylamine, 300
Fayrer (Sir Joseph, F.R.S.), the Directorship [of the Institute 

of Preventive Medicine, 292
Feldt (Dr.), Isolation of New Crystallised Compounds of 

Hydroxylamine with Chlorides and Sulphates of Cobalt and 
Manganese, 489

Fellenberg (Dr. von), Geology of the Bernese Oberland Alps, 
297

Ferri (Ch.), Relation of the Length of the Trunk to the Height, 
520

Fermentation, Micro-Orgnnisms and, Alfred Jorgensen, Dr. A.
A. Kanthack, 527 j Frank E. Lott, 577

Fermi (Signor), the Action of Sunshine upon Tetanus Fil
trates, 509 ; Tetanus Poison, 540

Fernow (B. E.), Forest Legislation in Europe, 543
Ferrand (Henri), Mont Iseran, 134
Ferraris (Prof. Galileo), What Electricity is, 83

Fever and Ozone, 180
E’ewkes (J. Walter), on the Cardinal Points of the Tusayan 

Villagers, 388
Fibres, Quartz, the Attachment of, Prof. C. V. Boys, F.R.S., 

45°
Field (Mr.), Experiments in Devices for Compensating Hyste

resis of Iron used for Measuring Instruments, 206
Figures, Mensuration of the Simpler, William BriggsandT. W. 

Edmondson, 28
Films of Remarkable Stability, Method of Producing Thin 

Glass, F. Kohlrausch, 439
Finsterwalder (Prof.), Observations during Nocturnal Balloon 

Ascents at Munich, 416
Fire, the Chemistry of, M. M. Pattison Muir, 3
Fireball of January 25, the Large, 324
Fireball, Worthington G. Smith, 577
Fireballs, W. F. Denning, 434
Fires, New French Law for the Prevention of Forest, Prof.

W. R. Fisher, 233
Fischer (Emil), Compounds of Sugar with Mercaptans, 510
Fischer (Paul), Death of, 158 ; Obituary Notice of, Edmond 

Bourbage, 296
Fish: the Flying Fish, 13; Ewart’s Investigation on Electric 

Fishes, Prof. Gustav Fritsch, 222
Fisher (IL), Botanical Collection presented to Nottingham 

Museum by, 271
Fisher (Rev. O.), Condition of Interior of Earth, 379
Fisher (Prof. W. R.), New French Law for the Prevention of 

Forest Fires, 233 ; Tree Pruning, A. des Cars, 526; Prac
tical Forestry, Angus D. Webster, 526; Afforestation in the 
British Isles, 601

Fitzgerald (Prof. G. F., F.R.S.), Systematic Nomenclature, 
148 ; on the Nomenclature of Radiant Energy, 149 ; on the 
Change of Superficial Tension of Solid Liquid Surfaces with 
Temperature, 293; on the Equilibrium of Vapour Pressure 
inside Foam, 316; P. Lenard’s Observations on the Cathode 
Rays in Gases with High Vacua, 509

Fixation of Nitrogen by Plants, Recent Investigations and 
Ideas on the. Prof. II. Marshall Ward, F.R.S., 511

Flame: Prof. Arthur Smithells, 86, 149, 198 ; Prof. Henry E.
Armstrong, F.R.S., too, 171 ; G. S. Newth, 171

Flame, Luminosity of Candle Calculable from Dimensions of, 
P. Gian, 460

Fleming (Mrs.), a New Southern Star discovered by, 38 ; Four 
New Variable Stars discovered by, 608

Flint-Saws, the Polado, Dr. R. Munro, 183
Flints, the Formation of, A. J. Jukes-Browne, 160
Flood, on a Possible Cause for the Origin of the Tradition of 

the, Dr. Prestwich, F.R.S., 594
Flora of Texas, the Trinity (Fossil), W. M. Fontaine, 36
Flounders, a Parasitic Disease in, G. Sandeman, 119
Flowering Plants of Western India, the, Rev. A. K. Nairne, 

5°«
Fluids, the Internal Pressure of, and the Form of the Function 

4> (pvt} = O, E. H. Amagat 500
Fluids, the Compression of, Prof. Tait, 331
Flying, Experiments on, Prof. C. Runge, 157 ; Correction, 183
Flying, Lilienthal's Experiments on, Dr. A. du Bois Reymond, 

356
Flying Fish, the, 13
Foam, on the Equilibrium of Vapour Pressure inside, Prof. G.

F. Fitzgerald, F.R.S., 316
Foam Theory of Protoplasm, the, E. A. Minchin, 31
Fog Signals, Relation toother Sounds of, C. A. White, 508
Folie (S.), on Variations of Latitudes, 376 ; Meteors of Night 

of Nov. 6-7, 1893, 377 I the Definition of Latitude, 546 ; the 
Sense and the Period of the Eulerian Movement, 617

Folk-Lore: German Superstitions about Minerals, F. Klink- 
hardt, 230

Folk-Lore of India, Volcano, Dr. V. Ball, 109
Fontaine (W. M.), the Trinity Flora of Texas, 36
Forbes (H. O.), Antarctica, a Vanished Austral Land, 352
Forchhammer (Prof.), Death of, 251
Forcrand (M. de), Thermal Value of Replacement of Phenolic 

Hydrogen in Orcin, 379
Forestry : British Forest Trees, J. Nisbet, I,; Means of Pre

venting Wood from being Worm-eaten, Emile Mer, 119 ; 
Forest Fires and Drought, G. Rayet and G. Clavel, 191 ; 
New French Law for the Prevention of Forest Fires, Prof. 
W. R. Fisher, 233 ; the Climatic and National Economic In



fluence of Forests, Dr. J. Nisbet, 302 ; Practical Forestry, 
Angus D. Webster, Prof. W. R. Fisher, 526; Tree Prun
ing, A. des Cars, Prof. W. R. Fisher, 526 ; Forest Legisla
tion in Europe, B. E. Fernow, 543 ; Afforestation in the 
British Isles, Prof. W. R. Fisher, 601; the Recent Operations 
in Epping Forest, 605

Formenephone, the, E. Hardy, 47
Forster (M. O.), Combination of Hydrocarbons with Picric 

Acid, 142
Fort William Diurnal Barometric Curve, the, 540
Fortnightly Review, Science in the, 31, 155, 235, 352, 443
Forum, Science in the, 32
Fossils: Coal-Balls and their Fossil Plant Contents, H. B. 

Stocks, 14 ; Organisation of Fossil Plants of Coal Measures, 
W. C. Williamson, F.R.S., and D. H. Scott, 449; Fossil 
Plants, the Trinity Flora of Texas, W. M. Fontaine, 36; 
Mr. James McMurtrie's Collection of Fossil Plants acquired 
by South Kensington Museum, 415 ; a Sub-Tropical Miocene 
Fauna in Arctic Siberia, W. H. Dall, 36 ; the Unio Fauna of 
the Mississipi Valley, C. T. Simpson, 64 ; Larval Form of 
Triarthus, C. E. Beecher, 92; Frost-Cracks and Fossils, 
Prof. G. A. Lebour, 412 ; the Systematic Position of the 
Trilobites, H. M. Bernard, 521

Foster (Prof. G. C. Carey, F.R.S.), the Theory of Heat, 
Thomas Preston, 573

Foster (Prof. Michael), on the Organisation of Science, 563
Foundations of Dynamics, the, Prof. A. Gray, 389; A. B.

Basset, F.R.S., 529 ; Edward T. Dixon, 578
Fourier's Series, an Elementary Treatise on, W. E. Byerly, 

598
Fowler (Mr.), Aurora of February 28, 442
Fowler (A.), the Story of the Sun, Sir Robert Ball, F.R. S., 

382
Fowler (Dr. G. H.), Octineon Lindahli, 423
Fox (Howard), the Cherts of Cornwall, 82
Foye (J. C.), a Lecture Experiment, 531
Fiance : New French Law for the Prevention of Forest Fires, 

Prof. W. R. Fisher, 233
France, the Recent Planimetric Measurement of, 416
Franchimont (M.), Comparison of Zinc and Copper Salts of 

Frankland's Dinitromethylic Acid with those of Methyl
nitramine, 380

Frank (Herr), New Method of Preparing Phosphorus, 323
Frankland’s (Prof.) Our Secret Friends and Foes and the Anti- 

Vivisectionists, 34
Frankland (P.), Ethereal Salts of Diacetylglyceric acid in rela

tion to Connection between Optical Activity and Chemical 
Constitution, 142

Frankland (Prof. Percy, F. R.S.), an Incident in the Cholera 
Epidemic at Altona, 392

Frankland (Mrs. Percy), Land Filtration as a means of Puri
fying Water, 156 ; Einfiihrung in das Studium der Bakteri- 
ologie mit besonderer Bcriicksichtigung des Mikroskopischen 
Tecknik, Dr. Carl Gunther, 455

Franklin Institute Prizes, 251
Franklin’s (Messrs. C. L.) New Theory of Light-Sensation, 

394
Fraser (Colonel A. T.), Hindoo Dwarfs, 35, 396
Fraser (G. W.), Beni Hasan, 169
Freeden (W. von), Death of, 270
Fremy (Prof. Edmond), Death and Obituary Notice of, 345 
Frequency Curves, Asymmetrical, Prof. Karl Pearson, 6 
Freshwater Medusa (Limnocodium Fotverbii), Reappearance of 

the, Prof. E. Ray Lankester, F. R.S., 127
Frigate-Birds, the Continuous Flight of, J. Lancaster, 605
Fritsch (Prof. Gustav), Ewart’s Investigations on Electric 

Fishes, 222
Frost-cracks and Fossils, Prof. G. A. Lebour, 412
Fungus Flora, British : a Classified Text-book of Mycology, 

George Masser, Dr. M. C. Cooke, 195
Fungus-Mycele, Growth in Solution of Sulphate of Quinine of, 

M. Heim, 509
Functions, a Treatise on the Theory of, James Harkness and 

Frank Morley, 477
Functions, Elliptic, the Applications of, Alfred George Green

hill, F.R.S., H. F. Baker, 359
Furneaux (W.), The Outdoor World, or Young Collector’s 

Handbook, 52
Fusibility of Mixtures of Salts, on the, M. H. Le Chatelier, 595

Galapagos Island Shells, the Albatross Collection of, Dr. 
Stearns, 82

Gale of November 16-20, the Great, Charles Harding, 294 
Gale’s Comet, Elements and Ephemeris of, 608
Galitzini’s (Herr) Experiments in Estimation of Critical Tem

perature, 83
Galliot (M.), Utilisation of Water-power for Electrical 

Machinery on Seine-Saone Canal, 272
Galton (Sir Douglas, K.C.B., F.R.S.), Healthy Hospitals, 

Observations on Hospital Construction, 290 ; the Education 
of Dull Children and others requiring special care, 461

Galton (Francis, F.R.S.), a Plausible Paradox in Chances, 365 ; 
Results derived from the Natality Table of Korosi by 
employing the Method of Contours or Isogens, 570

Galvanic Deposits arranged in Streaks, U. Behn, 376
Gamaleia (Dr.), Virulence of Cholera Bacillus increased by 

Salt, 132
Gambier (Captain), the True Discovery of America, 235 
Gannett (Henry), Average Elevation of United States, 461 
Garbasso (Signor), the Reflection of Electrical Waves, 132 
Gardner (J. Starkie), William Pengelly, 554
Gas, the Manufacture of, C. Hunt, 561
Gas, Coal, the new Process for enriching with Oxy-oil Gas, 

Dr. L. T. Thorne, 162
Gas, Oil, and Air Engines, a Text-book on, Bryan Donkin, 

N. J. Lockyer, 430
Gaseous Mixtures, the Temperature of Ignition of Explosive, 

A. E. Tutton, 138
Gases, a Treatise on the Kinetic Theory of, Dr. William 

Watson, F.R.S., Prof. P. G. Tait, 73
Gases, Interior Pressure in, E. H. Amagat, 404
Gases, Radiation of, F. Paschen, 376
Gaudaritis jlavata, Moore, Specimen of, from the Khari Hills, 

G. F. Hampson, 571
Gegenschein, the, 256
Geikie (Sir Archibald, F.R.S.), Text book of Geology, 287 ; 

Relations of Basic and Acid Rocks of Inner Hebrides, 
Tertiary Volcanic Series, 474 ; Geological Survey of the 
United Kingdom, 495, 518

Geoghegan (Rev. Edward), Astronomy in Poetry, 413
Geography: Geographical Journal, 18, 346; Geographical 

Notes, 18, 39, 85, in, 134, 163, 184, 210, 233, 256, 275, 301, 
324 ; Siberia, Anadyr, a New Province in, 18 ; Proposed 
Station in Ellesmere Land, Robert Stein, 18 ; Plan for 
Exploration of Ellesmere Land, Robert Stein, 346; Dr. 
Stein’s Arctic Expedition, 256 ; M. E. de Poncins’ Explora
tions in the Pamirs, 18; Crossing of the Pamirs, E. de Pon
cins, 163 ; the Discovery of Australia, Albert F. Calvert, 28 ; 
Geographical Evolution of the North Sea, A. J. Jukes- 
Browne, 32 ; the First Voyage of Columbus in Relation to 
Development of Oceanography, Dr. John Murray, 39; Copy 
of a Map by Columbus, 233 ; the True Discovery of America, 
Captain Gambier, 235 ; Dr. Nansen and the Kara Sea, 39; 
Dr. Nansen’s Expedition, 112, 210; Hans Johannenssen, 85 ; 
the Present Standpoint of Geography, Clements R. Mark
ham, F.R. S., 69; the Fate of the Bjbrling Arctic Expedition, 
Captain McKay, 85 ; Proposed Search for the Bjbrling Expe
dition, 606; Cologne, the Largest City (in area) in Germany, 
85 ; Georges Mfiller's Last Explorations in Madagascar, in ; 
the Survey of the Laccadives, in ; the Death of Mr. II. M. 
Becher, 112 ; Mr. Astor Chanler’s East African Expedition, 
112, 301 ; Lieut, von Hbhnel wounded, 112 ; Antarctic Ex
ploration, Dr. John Murray, 112; Scheme for Antarctic Ex
ploration, Dr. F. A. Cook, 184 ; the Scottish Geographical 
Society and Antarctic Research, 257 ; Norwegian Sealers in 
Antarctic Waters, 461 ; Les Pyrenees, Eugene Trutat, 122; 
Geographical Conditions of Pyrenees, MM. Schrader and De 
Margerie, 275 ; Proposed Monument to Emin Pasha, 134 ; 
Death and Obituary Notice of A. L. Bruce, 134; Grab- 
lovitz’s Mareographical Observations in Italy, 134; Mont 
Iseran, Henri Ferrand, 134; Submarine Cable opened be
tween Zanzibar, Mauritius, and Seychelles, 134 ; the Slow 
Ascensional Movement of Scandinavia, A. Badonrean, 
159; Evolution of Geography of India, R. D. Oldham, 
163 ; Crossings of the Eastern Horn of Africa, 163 ; Death 
of Dr. D. S. Moncrief!, 163 ; Death of Gustav von Kreitner, 
184; Annales de Geographic, 184; Das Karst-Phiinomen, 
Dr. Jovan Cvijic, 197 ; Kling and Biittner’s Expedition 
to Togo, 207; Death of Dr. H. Rink, 210; Visit of



Mr. Crawshay to Nyika Plateau, 210 ; Amalgamation of 
“Das Ausland” and “Globus,” 233; W. A. ObrechefFs 
Journey in Ordos Region, 233 ; Herr Hirsch’s Journey to 
Hadramaut, 233; Memoirs of Russian Geographical Society, 
254; Investigation of Adelsberg Grotto, E. A. Martel, 256; 
Completion of Elisee Reclus’ Nouvelle Geographie Univer
selie, 256; the Chinese Map of Tibet, Dr. Wegener, 275 : 
Death of August Artaria, 275 ; Dr. J. W. Gregory’s Journey 
to Mount Kenia, 276, 443 ; a Journey through the Yemen, 
Walter B. Harris, 291 ; Current Arctic Expeditions : Return 
of Mr. F. G. Jackson, 301 ; Death of General Sir C. P. Beau
champ Walker, 301 ; Quinquecentenary of Birth of Prince 
Henry the Navigator, 301 ; Experiments on Oceanic Cur
rents by means of Floats, 301 ; Petermann’s Mittheilungen, 
324 ; Prince Constantine Wiazemski's Journey through Asia, 
324; Sir Claude Macdonald’s Journey up the Cross River, 
346 ; True Latitude reached by Newport whaler, Prof. George 
Davidson, 369; Johore, Harry Lake, 370; the Greenland 
Expedition of the Berlin Geographical Society, 399; the Re
cent Planimetric Measurements of France, 416; the Upper 
Mekong, Warrington Smyth, 416 ; the Last Great Lakes of 
Africa, Ludwig von Hohnel, 457; Average Elevation of 
United States, Henry Gannett, 461 ; W. IL Cozens-Hardy’s 
Journey through Montenegro, 461 ; the Classification of 
Rivers according to Size, Marcel Dubois, 487 ; Return of Mr. 
Theodore Bent’s Expedition, 487 ; the Island of Sakhalin, 
F. Immanuel, 508; Geography in Caucasus, 515; the 
Old Beds of the Amu-Daria, M. Konshin, 515 ; A. V. 
PastukhofTs Ascent of the Elbrus, 51$; Lake Dedication 
on Northern Slopes of Caucasus, K. N. Rossikoff, 515 ; 
Bathymetrical Survey of Haweswater, Mill and Heawood, 
540; Exploration of Lukuga River, by M. Delcom- 
mune, 559 ; High Southern Latitude reached by Jason 
Whaler, 559; Paris Geographical Society Awards, 559 ; 
Across Central Asia, St. George Littledale, 567 ; Delimi
tation of Congo State and Portuguese Frontier, 582; the 
Lubidi River, 582 ; Ethnical Migrations in Central Asia from 
a Geographical Point of View, G. Capus, 593 ; Royal Geo
graphical Society Medal A wards, 604; the German Expedition 
to Delimit Hinterland of Cameroons, Dr. Passarge, 606 ; 
Intended Expeditions of Dr. Donaldson Smith to Lake 
Rudolph, and of R. T. Coryndon to Great Congo Forest, 606 ; 
the Finger Lakes in New York State, R. S. Tarr, 606 ; 
the Face of the Earth, Prof. Chas. Lapworth, F. R.S.,614 

Geology: the Recent Glaciation of Tasmania, Dr. Alfred R.
Wallace, F.R.S., 3 ; the Supposed Glaciation of Brazil, W. 
T. Thiselton-Dyer, F. R.S., 4; Glacial and Erratic Pheno
mena in Cachapoal Valley (Chili), A. F. Nogues, 72 ; New 
England and the Upper Mississippi Basin in the Glacial 
Period, J. F. Dana, 92; Glacial Potholes of Cooper’s 
Island, U.S., W. O. Crosby, 160; Glacial Stria.* in Somer
ville, Mr. Upham, 183; Glacial Erosion in Alaska, Prof. G. 
Frederick Wright, 316; Earth Movements and the Question 
of the Cause of Glacial Conditions, Prof. Hughes, 426 ; Con
tinuity of the Glacial Epoch, G. F. Wright, 520; the Origin 
of Glacial Drifts, Sir J. W. Dawson, F.R.S., 552 ; the 
Black Sea during the Pliocene Age, N. Andrusoff, 23 ; 
Geology in Nubibus, an Appeal to Dr. Wallace and others, 
Sir Henry H. Howorth, M.P., F.R.S., 29; Sir Henry II. 
Howorlh on Geology in Nubibus, Dr. Alfred R. Wallace, 
F. R.S., 52, 101 ; Geology in Nubibus, a Reply to Dr. Wal
lace and Mr. La Touche, Sir Henry H. Howorth, F.R.S., 
75 ; Sir Henry Howorlh and Geology in Nubibus, R. M. 
Deeley, 122 ; Geology in Nubibus, R. M. Deeley and Dr. 
Alfred Wallace, F.R.S., Sir H. H. Howorth, F.R.S., 173; 
Geology of Dublin Area, Prof. Sollas, 36 ; the Geology of 
Thessaly, Prof. V. Hirbel, 36; Geological History of Arctic 
Lands, Sir Henry Howorth, 36; the Erosion of Rock 
Basins, T. D. La Touche, 39; Prof. T. G. Bonney, F.R.S., 
52 ; R. D. Oldham, 77 ; Austrian Jahrbuch, 46; Geology 
of Ostrau District, Dr. Emil Tietze, 46 ; Systematic Position 
of Trigonidce and Descent of Nayadidte, Baron von W6h- 

| mann, 46; Fractures of Coal-Measures of Southern Chili,
A. E. Nogues, 47; General Characters of Bogheads pro
duced by Alga:, C. E. Bertrand and B. Renault, 47 ; the 
Unio Fauna of the Mississippi Valley, C. T. Simpson, 64 ; 
Transactions of Austrian Geological Survey, 71 ; the So- 
called Granite of Bacher Mountains, F. Teller, 71 ; Compo
site Dykes, Henry E. Ede, 77 ; the Cherts of Cornwall, 
Howard Fox, 82; Use of Name “Catskill,” J. J. 

Stevenson, 92 ; Geological Society, 94, 142, 191, 239, 306, 
355» 393> 403, 451, 474i 52». 547 1 Geology of Bathursr, New 
South Wales, W. J. C. Ross, 94 ; Geology of Matto Grosso, 
Dr. J. W. Evans, 94 ; Mammoth Remains in Canada and 
Alaska, Dr. G. M. Dawson, F. R.S., Sir Henry Howorth, 
94 ; Records of Geological Survey of India, 109 ; Geo
logical Survey of Queensland, Progress in 1892, R. L. Jack, 
109; Les Pyrenees, Eugene Trutat, 122; Ophites of the 
Western Pyrenees, P. W. Stuart-Menteath, 264 : Anortho- 
sytes of Minnesota Coast of Lake Superior, Dr. A. C. 
Lawson, 131 ; Laccolitic Sills of North-west Coast 
of Lake Superior, Dr. A. C. Lawson, 131 ; Basic 
Eruptive Rocks of Gran, Prof. W. C. Brbgger, 142; 
Enclosures of Quartz in Lava of Stromboli, Prof. 
H. J. Johnston-Lavis, 143; the Geological Evidence 
for Recurrence of Ice Ages, Prof. Hughes, 143 ; the 
Ice Age and its Work, IL, Dr. A. R. Wallace, 155; 
the Formation of Flints, A. J. Jukes-Browne, 160 ; the 
Viscous Motion of Ice, John Tennant, 173; Death of Dr. 
D. A. Brauns, 179; Purbeck Beds of Vale of Wardour, Rev. 
W. R. Andrews and A. J. Jukes-Browne, 191 ; Picrite and 
other Associated Rocks at Barnton, N.B., H. W Monck- 
ton, 191 : a Variety of Whitby Ammonite, H. W. Monckton, 
191 ; some Salient -Points in the Science of the Earth, Sir 
J. W. Dawson, F. R.S., 196; the Origin of Lake Basins, 
R. D. Oldham, 197, 292 ; Dr. Alfred R. Wallace, F. R.S., 
197, 220; Sir Henry Howorth, F.R.S., 220; John Aitken, 
F.R.S., 315; R. S. Tarr, 315, Dr. A. M. Hanson, 364; 
T. D. La Touche, 365 ; Alfred C. R. Selwyn, F. R.S.,412; 
Mr. Warren Upham’s Theory of the Formation of Drumlins 
near Boston, U.S.A., 207; Apparent Time-break between 
Eocene and Chattahoochee Miocene in S. W. Georgia, R. 
Pumpelly, 214 ; the Kulm District of Lenzkirch, Black 
Forest, Dr. Rafael Herrmann, 230 ; the Upper Yenisei 
Region, Mr. Kryloff, 230; the Plateau of Shan-si, Mr. 
Obrucheff, 230; Gosau Beds of Salzkammergut, Herbert 
Kynaston, 239 ; Artesian Boring at New Lodge, near Wind
sor Forest, Prof. Edward Hull, F.R.S., 239; Boring on 
Booysen Estate, Witwatersrand, D. T. Edwards, 239; Bio- 
nomie des Meeres, Johannes Walther, 244 ; Origin of Penn
sylvania Anthracite, J. J. Stevenson, 271 ; the Genesis of 
the Chalk, Dr. W. F. Hume, 271 ; Dr. J. W. Gregory's 
Journey to Mount Kenia, 276,443 ; the Geology of Australia, 
Prof. Ralph Tate, 277 ; Text-Book of Geology, Sir Archi
bald Geikte, F.R.S., Prof. A. H. Green, F.R.S., 287; the 
Alleged “ Anteprimordial ” Fauna of Bohemia, Dr. Jahn, 
297 ; of the Bernese Oberland, Alps, Dr. von Fellenberg, 
297 ; Rhretic and some Liassic Ostracodaof Britain, Prof. T. 
Rupert Jones, F.R.S., 306; Horizontal Rock Movement and 
the Chablais Mountains, Hans Schardt, 322 ; Geological 
Survey Department of Bavaria and Alsace-Lorraine, 322; the 
Cretaceous and Tertiary Formations of New Jersey, W. B. 
Clark, 347 ; Geological Photographs, 347 ; the Ossiferous 
Fissures in Shode Valley, Ightham, W. J. L. Abbott, 355 ; 
the Vertebrate Fauna collected therefrom by Mr. Abbott, 
E. T. Newton, F.R. S. , 355 ; Geologic Atlas of United 
States, Sheet I., 369; the Scandinavian Ice-Sheet, Prof. 
T. G. Bonney, F.R. S., 388; the Basalts of Kula, H. S. 
Washington, 402; the Fishing Banks between Cape Cod 
and Newfoundland, Warren Upham, 402 ; Auriferous Rocks 
from Mashonaland, C. G. Alford, 403 ; Conversion of Com
pact Greenstones into Schists, Prof. T. G. Bonney, F.R.S., 
403 ; Place of Waldensian Gneisses in Cottian Sequence, Dr. 
J. W. Gregory, 403; Frost Cracks and “Fossils," Prof. 
G. A. Lebour, 412; Discovery of Deposits of Infusorial 
Earth in Canada, 416; Straining of Earth Resulting from 
Secular Cooling, Charles Davison, 424; Recent Publica
tions of the American Geological Survey, Prof. T. G. 
Bonney, F.R.S., 434 ; the Canadian Geological Survey, 438 ; 
Organisation of Fossil Plants of Coal Measures, W. C. 
Williamson, F.R.S., W. D. H. Scott, 449 ; the Thero- 
suchia, H. G. Seeley, F. R.S., 450; Diademodon, II. G. 
Seeley, F.R.S.,450; Anniversary Address of W. H. 
Hudleston, F.R.S., President of the Geological Society, 
451 ; Relations of Basic and Acid Rocks of Inner Hebrides 
Tertiary Volcanic Series, Sir A. Geikie, F.R.S., 474; the 
Genus Naiadites as occurring in Nova Scotia Coal-Forma
tion, Sir J. W. Dawson, F.R.S., and Dr. Wheelton Hird, 
475 ; Death of W. Pengelly, F.R.S., 486; Obituary Notice 
of William Pengelly, by Prof. W. Boyd Dawkins, F.R.S.,



536 ; the late W. Pengelly, F.R.S., ana the Age of the 
Bovey Lignite, J. Starkie Gardner, 554 ; A. R. Hunt, 600; 
Geological Survey of the United Kingdom, Sir Archibald 
Geikie, F. R.S., 495, 518 ; Eozoonal Structure of the Ejected 
Blocks of Monte Somma, Dr. J. W. Gregory and Prof. H.J. 
Johnston-Lavis, 499 ; Derived Crystals in Basaltic Andesite 
of Glasdrumman Port, co. Down, 499 ; the Origin of Certain 
Novaculites and Quartzites, Frank Rutley, 547 ; Perlitic 
Cracks in Quartz, W. W. Watts, 547 ; the Canadian Ice- 
Age, Sir J. W. Dawson, F.R.S., 552; Crystalline Schists of 
Devonian Age, Arthur R. Hunt, 554 ; Life and Rock, R. 
Lydekker, 575

Geometry : Worked Examples in Co-ordinate Geometry, Wm. 
Briggs and G. H. Bryan, 52 ; the Geometrical Properties of 
the Sphere, Wm. Briggs and T. W. Edmondson, 75 ; A Key 
to Carroll’s Geometry, J. Carroll, 75 ; an Elementary Treatise 
on the Geometry of Conics, A. Mukhopadhyay, 75 ; an Ele
mentary Treatise on Analytical Geometry, W. J. Johnston, 
99; Death of Prof. E. Weyr, 393

German African Protectorates, Government Scientific Work in 
the, 581

Germany, the Influenza Epidemic in, 1889-90, 569 
Germination, Experiments in, G. J. Romanes, F.R.S., 140 
Giacosa (Piero), the Eleventh International Medical Congress, 

578
Giglioli (Prof.), Dr. Modigliani’s Sumatra and Engano Ethno

graphical Collections, 107
Gilgoin Station, on a Meteorite from, H. C. Russell, F.R.S., 

325
Gillett (J.), Instruments for Drawing Conic Sections, 94 
Gipsy Moth Plague in Massachusetts, the, 231
Girod (Paul), the Kidney of the Snail, 380
Glacial Conditions, Earth Movements and the Question of the 

Cause of, Prof. Hughes, 426
Glacial Drifts, the Origin of, Sir J. W. Dawson, F.R. S., 552 
Glacial Epoch, Continuity of the, G. F. Wright, 520 
Glacial Erosion in Alaska, Prof. G. Frederick Wright, 316 
Glacial Period, New England and the Upper Mississippi Basin 

in, J. D. Dana, 92
Glacial Potholes of Cooper’s Island, U.S., W. O. Crosby, 160 
Glacial Striae in Somerville, Mr. Upham, 183
Glaciation of Brazil, the Supposed, W. T. Thiselton-Dyer, 

F.R.S., 4
Glaciation of Tasmania, the Recent, Dr. Alfred R. Wallace, 

F.R.S., 3
Glaciers, Artificial, K. R. Koch, 321
Glaisher(J., F.R.S.), Rainfall of Jerusalem, 297
Gian (Paul), Change of Intensity of Light Polarised Parallel to 

Plane of Incidence by Reflection on Glass, 239 ; Luminosity 
of Candle calculable from Dimensions of Flame, 460

Glass Films of Remarkable Stability, Method of Producing 
Thin, F. Kohlrausch, 439

Glazebrook (R. T., F.R.S.), Heat: an Elementary Text-book, 
386; Light: an Elementary Text-book, Theoretical and 
Practical, for Colleges and Schools, 432

Glycogenesis, Hepatic, Dr. Noel Paton, 141
Golasz (Dr.) on the Presence of a Polymorphous Microbe in 

Syphilis, 500
Gold, the Structure of Native, Prof. Behrens, 144
Gold Nuggets, the Origin of, Prof. A. Liversidge, 415 
Goldscheider (Dr.), Leucocytosis, 167
Goldstein (Prof.), the Kathodic Light, 427
Golf: a Royal and Ancient Game, W. Rutherford, 338
Golz's (Prof.) Research on a Dog which Survived for a Long 

Time Extirpation of the Cerebrum, 596
Good Words, Science in, 543
Gordon (Dr. George), Death of, 251
Gordon (Hugh), Elementary Course of Practical Science, Sir 

Philip Magnus, 121
Gore (Dr. G.), Decomposition of Liquids by Contact with 

Powdered Silica, 272
^re (J. E.), an Astronomical Glossary, 51
G^ngen Society, 24, 548, 596

Vision of Opaque Objects by means of Diffracted 
GralJd 2Grafb tz (Giulio), Mareographical Observations in Italy, 134 

znB'1 Speed Steam-engine, E. W. A. Anderson, 610
Hiroo E-)» Hindoo Dwarfs, 221 ; Col. Fraser and, 

Graph Aritl»)etjc anj Statics, J. J. Prince, 28

Gratings, the Astigmatism of Rowland’s Concave, 489
Gray (Prof. A.), Problemes et Calculs Pratiques d’lilectricite, M.

Aime Witz, 145 ; Notes on Recent Researches in Electricity 
and Magnetism, Prof. A. Gray, 357 ; the Foundations of 
Dynamics, 389 ; a Text-Book on Electro-Magnetism and the 
Construction of Dynamos, Dugald C. Jackson, 429 ; a Manual 
of Telephony, W. H. Preece, F.R.S., and Arthur J. Stubbs, 
454

Gray (O. L.), Magnetic Experiments in Senegambia, 141 ; on 
the Minimum Temperature of Visibility, 618

Great Britain and Ireland, the Iron Ores of, J. D. Kendall, 
Bennett H. Brough, 27

Greaves (John), a Treatise on Elementary Hydrostatics, 503
Greece, Severe Earthquake in, 604
Green (A. G.), Oxidation of Paratoluidine, 142
Green (Prof. J. H., F.R. S.), Text-book of Geology, Sir

Archibald Geikie, F.R.S., 287
Green (Prof. J. R.), Germination of Pollen Grain and Nutrition 

of Pollen Tube, 424
Greenhill (Alfred George, F.R.S.), the Applications of Elliptic 

Functions, H. F. Baker, 359
Greenland Expedition of the Berlin Geographical Society, the, 

399
Greenwich, a New Telescope for, 464
Gregory (Dr. J. W.), the Natural History of East Equatorial 

Africa, 12; Journey to Mount Kenia, 276, 443; Place of 
Waldensian Gneisses in Cottian Sequences, 403 ; Eozoonal 
Structure of the Ejected Blocks of Monte Somma, 499

Gregory (R. A.), the Progress of Technical Education, 185 ;
In the High Heavens, Sir Robert S. Ball, F.R.S., 243 ; the 
Vault of Heaven, 291 ; the Vatican Observatory, 341

Grenoble, Botanical Garden established in Mountains near, 
393

Gresham University Commission, the Report of the, 405 
Griffiths (Mr.), Compensating Open-Scale Barometer, 379 
Grijns (Dr.), Determination of Volume of Blood Corpuscles, 

476
Grotto, Adelsberg, Investigation of, E. A. Martel, 256
Grubb (Sir Howard), New Form of Equatorial Mounting for

Monster Reflecting Telescopes, 499
Guerbet (M.), Campholene, 379
Guignard (Leon), Localisation of Active Principles in 

Tropteolum, 47
Gumlich (Dr.), Feeding Experiments with Nucleic Acid on 

Dogs, 167
Gunther (Dr.), Dried Locusts as Food for Insectivorous Cage 

and Game-Birds, 253
Giinther (Dr. Carl), Einfiihrung in das Studium der Bakteriologie 

mit Besonderen Beriicksichtigung des Mikroskopischen 
Technik, Mrs. Percy Frankland, 455

Guttmann (Dr. S.), Death of, 251
Guyon (E.), Ripples, 143
Gynodicecism (III.), J. C. Willis, 167

Haberlandt (Dr.), Eine Botanische Tropenreise, Indo- 
malayische Vegetationsbilder und Reiseskizzen, 453

Haddon (Prof. A. C.), the Ethnography of the Aran Islands, 
county Galway) 468

Hadramaut, Herr Hirsch's Journey to, 233
Hagen (Dr. H. A.), Death and Obituary Notice of, 63
Hail, on, Hon. Rollo Russell, 217
Hall (II. S.), Elementary Trigonometry, 456
Hall (H. S.), and J. S. Stevens, a Text-book of Euclid's 

Elements, 599
Hall (Maxwell), the Sun-spot Period and the West Indian 

Rainfall, 399
Haller (A.), Two Isomeric Methylcyanocamphors, 548
Halley’s Comet, 442
Halliburton (Prof. W. D.), the Essentials of Chemical 

Physiology. 313
Hallwachs (W.), Differential Method of Determining Re

fractive Index of Solutions, 206
Halo Phenomena, the Frequency of, G. Hellmann, 130
Halogens, Action of, on Homopyrocatechol, H. Cousin, 595
Halsted (Prof. Byron), the Solandi Sun-printing Process as 

applied to Botanical Technique, 370
Hamburg Cholera Epidemic, Meteorological Conditions of, 

Captain C. H. Feemann, 180
Hampson (G. F.), Specimen of Gaudarilis davata, Moore 

from the Khari Hills, 571



Hamy (E. T.), Merovingian and Carolinian Crania of Boulogne 
District, 472

Hamy (Maurice), Method of Pivot Testing, III; the Measure
ment of Stellar Diameters, 275

Hann (Dr. J.), Contribution to Daily Range of Meteorological 
Elements in Higher Strata of Atmosphere, 321 ; Results of 
the Swedish International Polar Expedition at Cape 
Thorsden, Spitzbergen, 1882-83, 49$

Hannay (J. B.), the Artificial Formation of the Diamond, 530
Hanson (Dr. A. M.), the Origin of Lake Basins, 364
Har Dalam Cavern, the, and its Ossiferous Contents, 514
Harding (C.), the Great Storm of November 16-20, 1893, 

215. 294
Hardy (E.), Application of Sound-Vibrations to Analysis of 

Mixtures of Gases, 47
Harker (J. A.), on the Latent Heat of Steam, 5
Harkness (James), a Treatise on the Theory of Functions, 477
Harley (Dr. Vaughan), Sugar as Food in Production of 

Muscular Work, 283
Harmonic Analysers, Prof. O. Henrici, F.R.S., 521
Harmonics : an Elementary Treatise on Fourier’s Series, and 

Spherical, Cylindrical, and Ellipsoidal Harmonics, with 
Applications to Problems in Mathematical Physics, W. E. 
Byerly, 598

Harper's Magazine, Science in, 444
Harrington (Prof. M. W.), Unusual Rise of Water character

istic of Atlantic Coast Storms, 297 ; History of Weather 
Map, 329; the Texan Monsoons, 460 ; the Currents in the 
Great Lakes of North America, 592

Harris (Walter B.), a Journey through the Yemen, 291
Harshbcrger (Dr.), the Original Home of Maize, 298
Hart (J. H.), Transportation of Cacao-Seed, 64
Harting (J. E.), the Great Auk’s Egg, 432
Hartl (Colonel IL), Mercurial Barometers Compared with 

Boiling-point Thermometers, 424
Hartmann (Dr.), Iodine as a Base-forming Element, 442 ; the 

New Iodine Bases, 467
Hartog (P. J.), on the Latent Heat of Steam, 5
Hartog (Prof. Marcus), on an Undescribed Rudimentary Organ 

in Human Attire, 199
Harvard College Meteorological Observatories in Peru, Prof, 

W. H. Pickering, 180
Harvard College Observatory Report, 256
Harvey (Arthur), the Height of an Aurora, 542
Hassall (Dr. A. H.), Death and Obituary Notice of, 581
Hasskarl (Dr. J. K.), Death of, 296
Hauser (Herr), Method for Making Permanent Microscopic 

Preparations of Particular Colonies on Gelatine Plate, 273
Haweswater, Bathymetrical Survey of, Mill and Heawood, 540 
I lay, Spontaneous Heating and Ignition of, M. Berthelot, 240 
Hay (W. P.), the Blind Crayfish, 133
Haycraft (Dr. John Berry), Artificial Amoebae and Protoplasm, 

79
Hazen (Prof. H. A.), the Climate of Chicago, 15 ; Errors of 

the Psychrometer, 263 ; Ten Miles above the Earth, 423 ; 
Solar Magnetic Influences on Meteorology, 464

Healthy Hospitals: Observations on Hospital Construction, Sir 
Douglas Galton, K.C.B., F.R.S., 290

Heat: on the Latent Heat of Steam, P. J. Hartog and J. A. 
Harker, 5 ; Heat, and the Principles of Thermodynamics, 
Dr. C. H. Draper, 148 ; a Test-book of Heat, R. Wallace 
Stewart, 171 ; Solar Spots and Heat received by Earth, A. 
Savelief, 284; Heat: an Elementary Text-Book, Theoretical 
and Practical, for Colleges and Schools, R. T. Glazebrook, 
F.R.S., 386 ; the Theory of Heat, Thomas Preston, Prof. G. 
Carey Foster, F.R.S., 573 ; Influence of Pressure upon 
Specific Heat, P. de Heen, 617

Heaviside (Oliver, F. R. S.), Quaternionic Innovations, 246 
Heawood (E.), Bathymetrical Survey of Haweswater, 540 
Heen(P. de), Influence of Pressure upon Specific Heat, taken 

below and above the Critical Temperature, 617
Heider (Dr.), Death of, 270
Height of an Aurora, the, Arthur Harvey, 542
Heim (M.), Growth of Fungus.Mycele in Solution of Sulphate 

of Quinine, 509
Heliometer, Small Distances Measured with the, 209
Heliotropism, Experiments in, G. J. Romanes, F.R.S., 140 
Hellman (Prof.), Halo Phenomena, 48, 130; Snow-Crystals, 

216, 232 ; the Temperature in and outside Berlin, 460
Hemslow(Rev. G.), Origin of Structural Peculiarities of Climb

ing Stems, 307 ; Origin of Plant-structures by Self-adapt
ation to Environment, 166

Henrici (Prof. O., F. R. S.), Mathematical Calculating Machines, 
521 ; Harmonic Analysers, 521

Henry (A. J.), Early Individual Observers in United States, 
329

Henry (M.), New Compounds of Formaldehyde, 255; New 
Method of Preparing Halogen Substitution Products of Oxides 
(Ethers) of Alkyl Radicles, 255

Henry (Prince), the Navigator, 443
Hepatic Glycogenesis, Dr. Noel Paton, 141
Hepaticx, Handbook of British, M. C. Cooke, 220
Hepites (Dr. S. C.), the Climate of Sulina, 297
Herdman (Prof. W. A., F.R.S.), the Protective Colouration of

Vibrins variant, 417 ; Dredging Expedition at Port Erin, 503
Heredity : an Examination of Weismannism, Dr. G. J. Romanes, 

F. R.S., 49, 78; Rejoinder to Prof. Weismann, Herbert 
Spencer, 155 ; Panmixia, George J. Romanes, F. R.S., 599

Hermann (Dr.), Chloraurate of Silver, 510
Hermite’s (M ), System of Treating Sewage Matter with

Electrolysed Sea-water, Dr. C. Kelly, 539
Hermann (Dr. Rafael), the Kulm District of Lenzkirch, Black 

Forest, 230
Hertz (Prof.), Death of, 251 ; Obituary Notice of, 265 ; Righi’s 

Experiments on Hertz’s Oscillations, Dr. Rubens, 167 ; 
English Translation of Prof. Hertz’s “ Electric Waves,” Prof. 
D. E. Jones, 396

Hevcock (C. T.), Freezing-points of Alloys in which Solvent is
Thallium, 239; Freezing-points of Triple Alloys, 306

Hicks (J. J.), Bartrum’s Open-Scale Barometer, 488
Hickson (Sydney J.), the Fauna of the Deep Sea, 502
High Pressure, the Behaviour of Liquids under, J. W. Rodger, 

506
Hill (Dr. J. M.), on a Spherical Vortex, 498
Hillier (H. Croft), Biology as it is applied against Dogma and

Freewill and for Weismannism, 386
Himalayas, Rock Basins in the, R. D. Oldham, 77
Himalayas, Western Terrestrial Refraction in the, General J, T.

Walker, F.R.S., 498
Himmel und Erde, 184
Himstedt (Herr F.), a Modified Form of Thomson Quadrant 

Electrometer, 181
Hind (Dr. Wheelton), the Genus Naiadites occurring in Nova 

Scotia Coal-Formation, 475
Hindoo Dwarfs, Col. A. T. Fraser, 35 ; A. E. Grant, 221 ;

Col. Fraser and Hindoo Dwarfs, Dr. A. E. Grant, 396
Hinks (A. R), Correlation of Solar and Magnetic Phenomena, 

78
Hinrichs (G.), Determination of True Atomic Weight of 

Nitrogen, 96; Exact Atomic Weights, with Silver as 
Standard, 476

Hirbel (Prof. V.), the Geology of Thessaly, 36
Hirsch (Prof. A.), Death of, 320; Herr Hirsch’s Journey to 

Hadramaut, 233
Historical Chemistry, Essay in, T. E. Thorpe, F. R.S., M. M.

Pattison Muir, 551
Hoek (M.), a Ilermaphroditical Ray, 264
Hoevell (Baron von), Flattening of Chest and Skull in Celebes, 

377
Hbhnel (Lieut, von) Wounded, 112
Hohnel (Ludwig von), the Last Great Lakes of Africa, 457
Homogeneous Division of Space, on, Lord Kelvin, P.R.S., 

445> 469
Homopyrocatechol, Action of Halogens on, H. Cousin, 595
Hoogewerff (M.), two Camphoramic Acids, 380
Hooker (S. C.), Bromolapachol, 239 ; Synthesis of Lapachol, 

306
Horse, on the Second and Fourth Digits of the, Prof. Cossar 

Ewart, 571
Horsley (Prof. Victor, F.R.S.), the Directorship of the Institute 

of Preventive Medicine, 292
Horticultural Society, Foundation of International, 13
Horticulture : Development and Maturation of Cider-Apr'’

L. Lindet, 119 j
Horticulture : the Practice of Spraying Fruits with Mine- 

secticides, Dr. R. C. Kedzie, 394 G lton
Hospitals : Construction, Observations on, Sir Dougie ’ 

K.C.B., F.R.S., 290 ...4.
Houllevigue (L.), Variations of the Peltier Effect .',oa' '

Magnetisation, 524



Houssay (Frederic), the Industries of Animals, 171
Houston (Alex. C.), the Purification of Sewage by Bacteria, 

249
Howard (Luke), on Cloud Nomenclature, 007
Howes (Prof. G. B.) Lepidosiren paradoxa, 576
Howorth (Sir Henry H., F.R.S.), Geology in Nubibus, 29; 

Dr. Alfred R. Wallace, F.R.S., 52, 173; a Reply to Dr. 
Wallace and Mr. La Touche, 75 ; R. M. Deeley, 122, 173 ; 
Geological History of Arctic Lands, 36; Mammoth Re
mains in Canada and Alaska, 94 ; the Origin of Lake Basins, 
220

Hudleston (W. A., F.R.S.), Geological Society Anniversary 
Address, 451

Hughes (Prof.), Geological Evidence for Recurrence of Ice-Ages, 
143 ; Earth Movements and the Question of the Cause of 
Glacial Conditions, 426

Hull (Prof. Edward, F.R.S.), Artesian Boring at New Lodge, 
near Windsor Forest, 239

Human Attire, on an Undescribed Rudimentary Organ in, Prof.
Marcus Hartog, 199, 247

Human Physiology, John Thornton, Dr. J. S. Edkins, 431
Human and Comparative Anatomy at Oxford, Prof. J. Burdon

Sanderson, F.R.S., 6; Prof. G. Ray Lankester, F.R.S., 29 
Humburg (Herr), Effect of Electrolytic Dissociation on Magnetic

Rotatory Polarisation of Solutions, 37
Hume (Dr. W. F.), the Genesis of the Chalk, 271
Hummel (J. J.), Colouring Matter of “ Tesu,” 377
Hunt (Arthur R.), Crystalline Schists of Devonian Age, 554; 

the Late Mr. Pengelly, and the Age of the Bovey Lignite, 
600

Hunt (C.), the Manufacture of Gas, 561
Hurmuzescu (M.), Experiments on Electrical Convection in 

Air, 254 ; Dielectrine, a New Insulating Material, 370
Hurricanes of South Sea, Tropical, E. Kipping, 463
Hurst (Geo. II ), Painter’s Colours, Oils and Varnishes, a 

Practical Manual, 194
Huxley (Prof. T. H.), Collected Essays, Prof. E. Ray Lankester, 

F.R.S., 310
Hydrogen, New Notation for Lines in Spectrum of, 162
Hydrogen Envelope of the Star D.M. + 3O°3639, Prof. W. W.

Campbell, 210
Hydromedusa:, Spermatogenesis in, Dr. Rawitz, 240
Hydrophobia : Pasteur Institute Statistics for November, 322 ;

Report of Pasteur Institute for 1893, Henri Poitevin, 581
Hydrostatics, a Treatise on Elementary, John Greaves, 503 
Hydrostatics and Pneumatics, R. H. Pinkerton, 362 
Hydroxylamine, the Preparation and Properties of Free, A. E.

Tutton, 105
Hygiene : a Treatise on Hygiene and Public Health, J. 

Stephenson and Shirley F. Murphy, 285 ; Public Health and 
Demography, Edward F. Willoughby, 285; Methods of 
Practical Hygiene, Prof. K. B. Lehmann, 285; Death of 
Dr. Heider, 270; Observations on Hospital Construction : 
Healthy Hospitals, Sir Douglas Galton, K.C. B., F.R.S., 
290 ; Hygienic Laboratory established at Bonn University, 
345 ; Distribution of Zymotic Disease by Sewer Air, Mr. 
Laws, 347 ; the Attitude of Statesmen towards the Claims' 
of Hygiene, 565

Hysteresis attending Change in Length produced by Magneti
sation in Nickel and Iron, the, H. Nagaoka, 229; Prof. 
Knott, 230

Ice Age and its Work, the, Dr. A. R. Wallace, 31
Ice Age, the Canadian, Sir J. W. Dawson, F.R.S., 552
Ice Ages, Geological Evidence for Recurrence of, Prof.

Hughes, 143
Ice, the Viscous Motion of, John Tennant, 173
Ice, Eels in, 271
Ice, Micro-Organisms in, Messrs. Salazar and Newton, 322
Ice-Sheet, the Scandinavian, Prof. T. G. Bonney, F.R.S., 388 
Ichthyology : the Flying Fish, 13 ; a New Acraniate (Asym- 

metron lucayanum) found at Bahamas, E. A. Andrews, 14; 
a Parasitic Disease in Flounders, G. Sandeman, 119; 
Ewart's Investigations on Electric Fishes, Prof. Gustav 
Fritsch, 222; a Hermaphroditical Ray, M. Hock, 264; the 
Limbs of Lepidosiren paradoxa, Prof. E. Ray Lankester, 
F.R.S., 555, 601 ; Ltpidosiren paradoxa, Prof. G. B. 
Howes, 576

Identification of Habitual Criminals; Proposed Anthropo
metrical Registry, 487

Ignition of Explosive Gaseous Mixtures, the Temperature of, 
A. E. Tutton, 138

In the High Heavens, Sir Robert S. Ball, F.R. S., R. A. 
Gregory, 243

India: Proposed Pasteur Institute for, 13, 180; on a Meteo
rite which fell near Jafferabad on April 28, 1893, Prof. 
John W. Judd, F.R.S., 32; Volcano Folk-Lore of India, Dr. 
V. Ball, 109 ; Records of Geological Survey of India, 109 ; 
the Survey of the Laccadives, lit ; the Death of Mr. H. M. 
Becher, 112 ; the Past Monsoon in India, 130; the Indian 
Vivisection Bill and the Anti-Vivisectionists, 130; Evolution 
of Geography of India, R. D. Oldham, 163 ; the Telephone 
in India, 460; the Blind Root-Suckers of the Sunderbans, 
461 ; the Flowering Plants of Western India, Rev. A. K. 
Nairne, 501

Indiana, Wheat-Growing in, 15
Indians, Sense of Taste among (North American), E. H. S.

Bailey, 82
India-rubber, the Cultivation of, Dr. Ernst, 35
Industries of Animals, the, Frederic Houssay, 171
Infinitesimal, Phenomena of the Time-, Prof. E. L. Nichols, 

1,3Influenza and Ozone, 180
Influenza, Epidemic, Hon. R. Russell, 210
Influenza Epidemic in Germany, 1889-90, 569
Inoculation against Serpent Poison, A. Calmette, 548
Inorganic Chemistry for Beginners, Sir Henry Roscoe,F.R.S., 3 
Insect World, Romance of the, L. N. Badenoch, 314
Insects, Our Household, an Account of the Insect Pests Found 

in Dwelling-houses, Edward A. Butler, 147
Insects, Report of Observations of Injurious, and Common 

Farm Pests during the year 1893, Eleanor A. Ormerod, 480
Insecticides, Mineral, the Practice of Spraying Fruits with. 

Dr. A. C. Kedgie, 394
Institute Scheme, the Indian Pasteur, 13, 180
Institute of Science, Art, and Literature, Opening of Carlisle, 

63
Institutes of Physiology and Electro-Biology established by 

M. G. Solvay at Brussels, 180
Institution of Mechanical Engineers, 18, 350, 608
Institution of Naval Architects, 490
Institution, Royal, Resolution of Condolence with Mrs. Tyn

dall, 179
Internal Combustion Motors, Bryan Donkin, N. J. Lockyer, 

43°
International Exhibition at Hobart, Tasmania, Coming, 13
International Horticultural Society, Foundation of, 13
International Journal of Microscopy and Natural Science, 

255
International Medical Congress, the, 538 ; Piero Giacosa, 578 ; 

the Organisation of Science, the Position of the State in 
respect to Modern Bacteriological Research, 563

International Sanitary Conference, the, 538
Internationales Archiv fiir Ethnographie, 377
Inwards (Richard), Weather Lore, 217; some Phenomena of 

the Upper Air, 619
Iodine as a Base-forming Element, Prof. Victor Meyer and Dr.

Hartmann, A. E. Tutton, 442
Iodine Bases, the New, Prof. Victor Meyer and Dr. Hartmann, 

A. E. Tutton, 467
Ireland, Geological Survey of, 519
Iron Ores of Great Britain and Ireland, J. D. Kendall, Bennett 

H. Brough, 27
Iron, the Transformation of, E. Charpy, 192
Iron, Wrought, in Madras, 255
Iron, Law of Magnetisation of Soft, P. Joubin, 284
Iron, Magnetic Properties of, at Various Temperatures, M. P.

Cuvier, 595, 620
Irrigation Reservoirs in Egypt, the Projected, 129
Irritability of Plants, on the, Prof. F. Elfving, 466 ; Prof.

Pfeffer, 586
Irvine (C. M.), Meteor seen at Lesmahagon, N.B., 129; Ex

cessive Rainfall at Lesmahagon, 440
Iseran, Mount, Henri Ferrand, 134
Isoperimetrical Problems, Lord Kelvin, P.R.S., 515
Italiano, Nuovo Giornale Botanico, 594
Italy, Grablovitz’s Mareographical Observations in, 134
Italy, Adoption of Signor G. Jervis’s Improved Clock-dial and 

Time-table, 81
Ivory in South Africa, Large Supply of, 13



Jablochkoff (Paul), Death of, 558
Jack (P. L.), Progress in 1892 of Geological Survey of Queens

land, 109
Jackson (Dugald C.), a Text-Book on Electromagnetism and 

the Construction of Dynamos, Prof. A. Gray, 429

Jackson (D. H.), Note on Hyponitrites, 118
ackson (Mr. F. G.), Return of, 301

Jacob (Dr. E. H.), Death of, 486
Jadroo, Disease and Race, 575
Jafferabad, on a Meteorite which fell near, on April 28, 1893, 

Prof. John W. Judd, F.R.S., 32
Jahn (Dr.), the alleged Anti-primordial Fauna of Bohemia, 

297
Jahn (Herr), the Effect of Wave-length in dealing with Re

fractive Index in Elucidation of Chemical Constitution, 582

Jahrbuch of Geology, Austrian, 46
amaica, Notes on the Habits of a Jamaican Spider, T. D. A. 
Cockerell, 412

Jameson (H. G.), Illustrated Guide to British Mosses, 479 
anet (Charles), the Nematodes of the Pharyngean Glands of

Ants, 119
Janet (P.), on an Electrochemical Method of Observation of 

Alternating Currents, 620
Janssen (Dr.), the Presence of Oxygen in the Sun, 585

Japan, the Edible Lichen of, Dr. M. Miyoshi, 253
app (F. R.) Preparation of a a-j3 diphenylindoles from Benzoin 
and Primary Benzenoid Amines, 118

Jay (Dr.), the Preparation of Hydrazine Salts from Diazo- 
Derivatives of Acetic Acid, 585

Jersey, Prehistoric Man in, Edward Lovett, 487
Jervis’s (Signor G.), Improved Clock-dial and Time-table 

adopted in Italy, 81
Joannis(A.), Action of Nitrogen, Nitrous Oxide, and Nitric 

Oxide on Alkaline Ammoniums, 548
Joannis (M.), Compounds of Carbon Monoxide with Potassium 

and Sodium, 66
Johannenssen (Hans), Dr. Nansen’s Expedition, 85
Johnston (W. J.), an Elementary Treatise on Analytical Geo

metry, 99
Johnston-Lavis (Prof. H. J.), Enclosures of Quartz in Lava of 

Stromboli, 143 ; Eozoonal Structure of the Ejected Blocks 
of Monte Somma, 499

Johore, Harry Lake, 370
oly (A.), Action of Heat on Potassium and Sodium Ruthenium 
Nitrites, 452 ; on Thallium Hypophosphates, 524 ; Action of 
Water on Bicalcic Phosphates, 572

Joly (Dr. J., F.R.S.), Effect of Temperature upon Sensitive
ness of Photographic Dry Plate, 379 ; some Simple Methods 
in teaching Elementary Physics, 379; Thermal Expan
sion of Diamond, 480; the Artificial Formation of the 
Diamond, 530

Jones (Prof. D. E.), English Translation of Prof. Hertz’s 
“ Electric Waves,” 396

Jones (Harry C.), the Freezing-points of Dilute Aqueous Solu
tions, 132

Jones (O. G.), Viscosity of Liquids, 402
Jones (T. Gilbert), Machine Drawing, 362
Jones (Thomas), Machine Drawing, 362
Jones (Prof. T. Rupert, F.R.S.), Rhtetic and some Liassic 

Ostracoda of Britain, 306
Jorgensen (Alfred), Micro-Organisms and Fermentations, Dr.

A. A. Kanthack, 527
Joubin (P.), Law of Magnetisation of Soft Iron, 284 ; Magne- 1 

tisation of Soft Iron, 308
Joule Memorial Statue, Unveiling of the, 163
Journal of Botany, 46, 330, 424, 547
Judd (Prof. John W., F.R.S.), on a Meteorite which fell near 

Jafferabad in India on April 28, 1893, 32; Chemical Action 
of Marine Organisms, 235

Jukes-Browne (A. J.), the Geographical Evolution of the North 
Sea, 32; the Formation of Flints, 160; Purbeck Beds of 
Vale ol Wardour, 191

Jungfleisch (E.), a New Isomeride of Cinchonine, 263
Jupiter, the Planet, 18, 67
Jupiter and his Red Spot, W. F. Denning, 104
Jupiter’s Fifth Satellite, Period of, Prof. E. E. Barnard, 85 
upiter’s First Satellite, Anomalous Appearance of, 300 
upiter’s Satellites in 1664, 323 
uppont (M.), Mutual Action of Bodies vibrating in Fluid
Media, 143

Kiimpfe (Herr Bruno), Formula giving all Values of Integral 
for Probable Error, 133

Kangaroo, the Earliest Mention of the, in Literature, Baron 
C. R. Osten-Sacken, 198

Kanthack (Dr. A. A.), Micro-Organisms and Fermentation, 
Alfred Jorgensen, 527

Kapp (Gisbert), Dynamos, Alternators, and Transformers, 337
Karsten (G.), Embryology of Gnetum, 306
Karstphiinomen, das, Dr. Jovan Cvijic, 197
Kate (Dr. H. ten), the Ethnological Museum at Leyden, 165
Kathodic Light, the, Prof. Goldstein, 427
Katzenstein (Dr.), Experiments on Median Pharyngeal Nerve, 

168
Kayser (Prof.), the Spectra of Tin, Lead, Arsenic, Antimony, 

and Bismuth, 509
Kearton (J. W.), a New Mode of making Magic Mirrors, 354
Kedzie (Dr. A. C.), the Practice of Spraying Fruits with Mineral 

Insecticides, 394
Keeler (Prof.), the Wave-Lengths of the Nebular Lines, 18
Keiser (Dr.), the Explosive Metallic Derivatives of Acetylene, 

209 ; the Atomic Weight of Palladium, 418
Kelly (Dr. C.), M. Hermite’s System of Treating Sewage 

Matter with Electrolysed Sea-Water, 539
Kelvin (Lord, P.R.S.), Anniversary Address to Royal Society, 

134 ; on Homogeneous Division of Space, 445, 469 ; Iso
perimetrical Problems, 515

Kempe (A. B., F.R.S.), the De Morgan Medal, 80 ; on Regular 
Difference Terms, 618

Kendall (J. D.), Iron Ores of Great Britain and Ireland, 
Bennett II. Brough, 27

Kennedy (Prof.), Presidential Address to Institution of Me
chanical Engineers, 608

Kerez (Dr.), Possible Transmission of Tubercle Bacillus by 
Cigars, 371

Keuchler (J.), Measurements of Growth of Trees, 439
Kew Index of Plant Names, 241
Kew (Harry Wallis), the Dispersal of Shells, Clement Reid, 

361
Khari Hills, Specimen of Gaudaritis flavata, Moore, from the, 

G. F. Hampson, 571
Kidd (Benjamin), Social Evolution, Dr. Alfred R. Wallace, 

F.R.S., 549
Kinetic Theory of Gases, a Treatise on the, Dr. William 

Watson, F.R.S., Prof. P. G. Tait, 73
Kipping (F. S.), the Action of Aluminium Chloride on 

Heptylic Chloride, 118 ; Conversion of a-hydrindonoxime 
into Hydrocarbostyril, 142

Kirby (W. F.), Chinese Central Asia : a Ride to Little Tibet, 
Henry Lansdell, 309 ; the Butterflies and Moths of Teneriffe, 
A. E. Holt White, 384 ; Beetles of New Zealand, 459 ; Bees 
and Dead Carcases, 555

Kirchhoff’s Law connecting Absorptive and Emissive Powers 
of Substances tested for Glass, by G. B. Rizzo, 606

Kjellin (Dr.), Ethyl and .Methyl Derivatives of Hydroxylamine, 
38

Klein (Dr. E., F.R.S.), Cholera, 492
Klein (Prof. Felix), Lectures on Mathematics, 456
Klemencic (Ignaz), Absorption and Branching of Oscillations 

in Wires, 117
Klemencic (Prof.), the Magnetisation oflron and Nickel Wires 

by Rapid Electrical Oscillations, 607
Klinkhardt (F.), German Superstitions about Minerals, 230
Knight (S. R.), Elementary Trigonometry, 456
Knipping (E.), Tropical Hurricanes of South Sea, 463
Knott (Prof.), Magnetic Twist Cycles for Iron and Nickel, 

23°
Koch (K. R.), Simple Method of Testing Conductivity of 

Dielectric Liquids, 118; Artificial Glaciers, 321
Kohlrausch (F.), Method of Pioducing Thin Glass Films of 

Remarkable Stability, 439
Konig (W.), Hydrodynamical Acoustical Investigations, 239
Konshin (M.), the Old Beds of the Amu-Darik, 515
Kbppen (F. T.), Amber in Russia, 181
Korosi, Results Derived from the Natality Table of, by Em

ploying the Method of Contours or Isogens, Francis Galton, 
F.R.S., 570

Korosi (Joseph), an Estimate of the Degree of Legitimate 
Natality, as shown in the Table of Natality compiled by the 
Author from Observations made at Budapest, 570

Kossel (Prof. A.), Nucleic Acid, 240



Krahmer(Dr. L.), Death of, 251
Kreitner (Gustav von), Death of, 184
Krueger (Prof.), a Mistaken Cometary Discovery, 608
Kryloff(Mr.), the Upper Yenisei Region, 230
Kiister (Baron K. von), Death of, 270
Kynaston (Herbert), Gosau Beds of Salzkammergut, 239

La Touche (T. D.), the Erosion of Rock Basins, 39 ; the
Origin of Lake Basins, 365

Laboratory at Claybury, the Projected Pathological, 129
Laboratories of the Institute of Chemistry, the New, 154
Laboratories, Prof. Ira Remsen on Chemical, 531
Lafar, (Dr.), Vinegar-producing Yeast, 183
Lake (Harry), Johore, 370
Lake Basins, the Origin of, R. D. Oldham, 197 ; Dr. Alfred 

R. Wallace, F.R.S., 197, 220; Sir Henry II. Howorth, 
F.R.S.,220 ; John Aitken, F.R.S., 315 ; R. S. Tarr, 315 ; 
Dr. A. M. Hanson, 364; T. D. La Touche, 365 ; Alfred C. 
R. Selwyn, F.R.S., 412

Lake-water, Observations on Amount of Solid Matter in Solu
tion in, A. Delebecque, 160

Lakes of Africa, the last Great, Ludwig von Hohnel, 457
Lakes, the Finger, in New York State, R. S. Tarr, 606
Lakes of North America, the Currents in the Great, Prof. Mark

W. Harrington, 592
Laminariacea:, the, W. A. Setchell, 207
Lamp, Improved Lantern Oil-, 1 to
Lancaster (A.), the Commencement and End of Winter, 394
Lancaster (J.), the Continuous Flight of Frigate-Birds, 605
Land, Recent Local Rising of, in the North-west of Europe, C.

A. Lindvall, 433
Landor (A. H. Savage), Fresh Light on the Ainu, 248
Landscape Marble, Berry Thompson, 522
Langley (Prof. S. P.), the Internal Work of the Wind, 273 ; the

Smithsonian Institution Report, 397
Langmore (Rev. C. W.), a Lunar Rainbow, 321
Lankester (Prof. E. Ray, F.R.S.), Human and Comparative 

Anatomy at Oxford, 29; Reappearance of the Freshwater 
Medusa (Limnocodium sowerbii, 127 ; Collected Essays, Prof. 
T. H. Huxley, 310; the Limbs of Lepidosiren paradoxa, 
555. 601

Lansdell (Henry), Chinese Central Asia: a Ride to Little 
Tibet, W. F. Kirby, 309

Lantern Oil Lamp, Improved, no
Lantern Slides, Method for Colouring, for Scientific Diagrams, 

Dr. J. Alfred Scott, 572
Lapouge (G. de), Description of Sixty-two Crania taken from 

a Modern Cemetery at Karlsruhe, 520
Lapworth (Prof. Chas., F.R.S.), the Face of the Earth, 614
Larmor (Dr. Joseph, F.R.S.), a Dynamical Theory of the 

Electric and Luminiferous Medium, 260, 280
Larsen (Captain), High Southern Latitude reached by Jason 

Whaler, 559
Latent Heat of Steam, on the, P. G. Hartog and J. A.

Harker, 5
Latitude the Variation of, Prof. S. C. Chandler, 133
Latitude, on Variations of, F. Folie, 376
Latitude and Sea Level, the Variation of, Prof. Bakhuyzen, 476
Latitude, the Definition of, F. Folie, 546
Laurie (Malcolm), Morphology of Pedipalpi, 378
Lausanne Municipal Council and Electrical Transmission of 

Power, 107
Lavoisier, Proposed Celebration of Centenary of Death of, 603
Lawrance (H. A.), Correlation of Magnetic and Solar Phe

nomena, 101
Laws (Mr.), Distribution of Zymotic Disease by Sewer Air, 347
Lawson (Dr. A. C.), Anorthosytes of Minnesota Coast of Lake 

Superior, 131 ; Laccolitic Sills of North-West Coast of Lake 
Superior, 131

Le Chatelier (H.), General Law of Solubility of Normal Sub
stances, 524 ; on the Fusibility of Mixtures of Salts, 595

Le Sueur (H. R.), Salts of Dehydracetic Acid, 425
Lea (M. C.), Researches on Transformation of Mechanical 

Work into Chemical Action, 181
Lecher’s Method, the Various Electric Wave-Systems obtained 

by, Signor Mazotto, 83
Lecouteux (Prof. E.), Death and Obituary Notice of, 33
Lecture, the Bakerian, 392
Lecture Experiment, a, J. C. Foye, 531

Leduc (A.), Proposed Standard of Normal Air, 272
Liger (E.), a New Isomeride of Cinchonine, 263
Lehmann (Prof. K. B.), Methods of Practical Hygiene, 285
Lehmann (O.), the Artificial Colouring of Crystals and Amor

phous Bodies, 376
Leidii (E.), Action of Heat on Potassium and Sodium Ruth

enium Nitrites, 452
Leland (G. C.), Elementary Metal Work, 554
Lellmann (Dr. E.), Death of, 206
Lemoine (M.), Influence of Heat on Reactions in Aqueous

Solutions containing Ferric Chloride and Oxalic Acid, 65
Lenard’s (O.) Observations on the Cathode Rays in Gases with

High Vacua, 509
Lepidoptera, Vertical Distribution of British, W. H.' Bath, 
1346

Lepidoptera: the Butterflies and Moths of Teneriffe, A. E.
Holt White, W. F. Kirby, 384

Lepidosiren paradoxa, the Limbs of, Prof. E. Ray Lankester, 
F.R.S., 555, 601 ; Prof. G. B. Howes, 576

Lepierre (Charles), New Ptomaine extracted from Damaged
Cheese, 452

Leprosy, the Bacilli of, N. Wnukow, 231
Leslie (George D.), Letters to Marco, 170
Letourneau (Ch.), Stone Cross found at Carnac, 330
Letters to Marco, George D. Leslie, 170
Leucocytosis, Dr. Goldscheider, 167
Leverett (Frank), Further Studies of the Drainage Features of 

the Upper Ohio l'asin, 617
Lewes (Prof. Vivian B.), Action of Heat upon Ethylene, 424
Lewin (Dr.), Physiology of Ureter, 48
Ley (Rev. W. Clement), Sun-spot Phenomena and Thunder

storms, 531
Leyden, the Ethnological Museum at, Dr. IL ten Kate, 165
Leyden Museum, Notes from the, 16r
Libraries, Manchester Free, Forty-first Report of, 133
Libraries, Science at the Free, Mr. Carrington, 418
Lichen, Edible, of Japan, Dr. M. Miyoshi, 253
Life and Rock: a Collection of Zoological and Geological

Essays, R. Lydekker, 575
Light, Effects of, on the Electrical Discharge, 226
Light, the Unit of, Dr. Lummer, 356
Light, Lectures on Maxwell’s Theory of Electricity and, Dr.

Ludwig Boltzmann, 381
Light: an Elementary Text-book, Theoretical and Practical, 

for Colleges and Schools, R T. Glazebrook, F. R.S., 432
Light, Elliptic Polarisation of, Reflected, K. E. F. Schmidt, 

547 .
Light, Normal and Anomalous Changes of Phase during

Reflection by Metals of, W. Wernicke, 547
Light, the Kathodic, Prof. Goldstein, 427
Light-Waves and their Application to Metrology, Prof. A. A.

Michelson, 56
Light-sensation, Miss C. L. Franklin’s New Theory of, 394
Lighthouses and Light-ships ; Proposed Improved System of

Distress Signals, 580
Lighthouses and Lightships without Submarine Cable, Electric 

communication between, C. A. Stevenson, 581
Lighting, Artificial, of Workshops, B. A. Dobson, 18
Lightning, Method of Photographing Spectrum of, G. Meyer, 

417Lightning? are Birds on the Wing killed by, Skelfo, 577 ;
G. W Murdoch, 601

Lillienthal’s Experiments on Flying, Dr. A. du Bois-Reymond, 
355

Linmocodiu/n sowerbii, Reappearance of the Freshwater 
Medusa, Prof. E. Ray Lankester, F.R.S., 127

Lindet (L.), Development and Maturation of the Cider Apple, 
1,9Lindvall (C. A.), Recent Local Rising of Land in the North
west of Europe, 433

Linnean Society, 94, 166, 191, 263, 307, 378, 425, 474, 522, 
595

Linnean Society, New South Wales, 119, 168, 264, 424
Liquid Commutator for Sinusoidal Currents, a, Prof. J. A.

Ewing, F.R.S., 317
Liquids, Viscosity of, O. G. Jones, 402
Liquids, the Internal Friction of, Prof. T. E. Thorpe, F. R. S., 

and J. W. Rodger, 419
Liquids, Methods of Determining Refractive Indices of, Mr.

Littlewood, 450



Liquids, the Decomposition of, by contact with Cellulose, C. 
Beadle, 457

Liquids, the Behaviour of, under High Pressure, J. W. Rodger, 
506

Lissajous’s Figures, Improved Form of Blackburn’s Pendulum 
for Slow Production of, Prof. A. Righi, 582

Literature, the Earliest Mention of the Kangaroo in, Baron
C. R. Osten-Sacken, 198

Littledale (St. George), Across Central Asia, 567
Littlewood (Mr.), Method of Determining Refractive Indices 

of Liquids, 450
Liver-Ferment, Note on the, Miss M. C. Tebb, 523
Liversidge (Prof. A.), the Origin of Gold Nuggets, 415
Livingstone (Dr.) and the Zambesi Ants, 95
Lochner (L. J.), the Elongation of Soft Iron by Magnetisation, 

160
Lock’s (J. B ) Shilling Arithmetic, Key to, Henry Carr, 480
Lockyer (J. Norman, F.R.S.), Early Asterisms, 199
Lockyer (N. J.), Round the Works of our Great Railways, 

312 ; a Text-Book on Gas, Oil, and Air Engines, Bryan 
Donkin, 430

Locomotion of Animals, Chrono-Photographic Study of the, 
41

Locusts, Dried, as Food for Insectivorous Cage and Game 
Birds, Dr. Gunther, E. C. Cotes, 253

Locusts in England, Miss E. A. Ormerod, 253
Lodge (Prof. Oliver J., F.R.S.), Clerk Maxwell’s Papers, 366
Lomtnel (E. von), Objective Representation of Interference

Phenomena in Spectrum Colours, 46
London Lunatic Asylums, the Projected Pathological Labora

tory in connection with, 129
London, Map of Electric Lighting Districts of, 298
London, University of, the Proposed Reconstruction of the, 

558
Loney (S. L.), Solutions of the Examples in the Elements of 

Statics and Dynamics, 122 ; Plane Trigonometry, 339
Long (Prof.), Agricultural Resources of Canada, 561
Longman's Magazine, Science in, 156
Loomis (E. H.), a more Exact Method for Determination of

Lowering of Freezing-points, 547
Lott (Frank E.), Micro-organisms and Fermentation, 577
Love (A. E. H.), Stability of Certain Vortex Motions, 118;

Motion of Paired Vortices with a Common Axis, 499
Lovett (Edward), Prehistoric Man in Jersey, 487
Low Vapour Pressures, Measurements of, J. W. Rodger, 436
Lowe (E. J., F.R.S.), Abnormal Eggs, 366
Lubudi River, the, 582
Liidtke(Herr H.), Properties of Mirror Silver chemically Pre

cipitated on Glass, 229
Lukuga River explored by M. Delcommune, 559
Luminiferous Medium, a Dynamical Theory of the Electric and, 

Dr. Joseph Larmor, F.R.S., 260, 280
Luminosity of Candle Calculable from Dimensions of Flame, P.

Gian, 460
Lummer (Dr.), the Unit of Light, 356
Lunar Rainbow, a, Rev. C. W. Langmore, 321
Lunatic Asylums, London, the Projected Pathological Labora

tory in connection with, 129
Lydekker (Richard), the Royal Natural History, 220; Life 

and Rock : a Collection of Zoological and Geological 
Essays, 575

McAulay (A.), Utility of Quaternions in Physics, Prof. P. G. 
Tait, 193

Macaulay (F. S.), Groups of Points on Curves, 498
McConnell (W.), Gases occluded in Coal from various Durham 

Collieries, 232
Macdonald’s (Sir Claude) Journey up the Cross River, 346
Macfarlane (A.), Electric Strength of Solid, Liquid, and

Gaseous Dielectrics, 181
Macfarlane (Dr. A.), on the Definitions of the Trigonometric 

Functions, 480
Macgillivray (G. J.), Recognition Marks, 53
McGregor (J. M.), Ethereal Salts of Diacetylglyceric Acid in 

relation to connection between Optical Activity and Chemical 
Constitution, 142

Machine Drawing, Thomas Jones and T. Gilbert Jones, 362
Mack (F. W.), a Comet-Finder, W. R. Brooks, 543
McKay (Capt.), the Fate of the Bjorling Arctic Expedition, 85

McKillop (Mr.), the Interaction of Hydrogen Chloride and 
Potassium Chloride, 118

McLachlan (R., F.R.S.), the Postal Transmission of Natural 
History Specimens, 172

Maclear (Rear-Admiral, J.P.), Aurora of February 28, 442 
Macleay Memorial Volume, the, 597
McLeod (H.), Liberation of Chlorine during Heating of Mix

ture of Potassium Chloride and Manganic Peroxide, 425
McMurtrie’s (Mr. James) Collection of Fossil Plants acquired by 

South Kensington Museum, 415
McNair (Capt. F. V.), U.S. Naval Observatory, 324 
Madagascar, the Silk-Spider of, Dr. Karl Miiller, 253 
Madras, Wrought Iron Making in, 255
Madras Observatory, 511
Magazines, Science in the, 31, 155, 235, 352,443, 543
Magnetism : Correlation of Solar and Magnetic Phenomena, 

William Ellis, F.R.S., 30, 245 ; H. A. Lawrance, 101 ; Dr. 
M. A. Veeder, 245 ; Sun-spots and Magnetic Disturbances, 
Dr. M. A. Veeder, 503; Dr. L. Palazzo, 397 ; Magnetic 
Susceptibility of Oxygen, K. Hennig, 108; Magnetic Rotary 
Dispersion of Oxygen, Dr. Siertsema, 607 ; Magnetic Shield
ing of Concentric Spherical Shells, Prof. A. W. Rucker, 
F. R.S., 141 ; Magnetic Experiments in Senegambia, T. E. 
Thorpe, F.R.S., and P. L. Gray, 141 ; Elongation of Soft 
Iron by Magnetisation, S. J. Lochner, 160 ; Law of Mag
netisation of Soft Iron, P. Joubin, 284, 308; Magnetic 
Field of Current running in Cylindrical Coil, Prof. G. M. 
Minchin, 190; the Hysteresis attending Change in Length 
produced by Magnetisation in Nickel and Iron, H. Nagaoka, 
229; Prof. Knott, 230; Magnetisation of Iron and Nickel 
Wires by Rapid Electrical Oscillations, Prof. Klemencic, 607 ; 
Magnetic-Twist Cycles for Iron and Nickel, Prof. Knott, 230 ; 
Magnetic Rotation of Hydrogen and Sodium Chlorides and 
Chlorine in Different Solvents, W. H. Perkin, 239; Report 
for 1892 of Magnetic Observatory of Copenhagen, 298; 
Notes on Recent Researches in Electricity and Magnetism, J.
I. Thomson, F.R.S., Prof. A. Gray, 357 ; a Text-Book on 
Electromagnetism and the Construction of Dynamos, Dugald 
C. Jackson, Prof. A. Gray, 429; Variations of the Pelthier 
Effect Produced by Magnetisation, L. Houllevigue, 524 ; 
“ Magnetarium,” H. Wilde, F.R.S., 521 ; Magnetic Proper
ties of Iron at Various Temperatures, M. P. Currie, 595, 620 ; 
New Apparatus for Absolute Measurement of the Magnetic 
Properties of Different Kinds of Iron, Dr. Roepsel, 595

Magnitude and Position of T Auriga:, M. Bigourdan, 85 
Magnus (Sir Philip), Elementary Course of Practical Science, 

Hugh Gordon, 121 ; on Preparing the Way for Technical 
Instruction, 400

Maize, the Original Home of, Dr. Harshbergcr, 298 
Mallock(A.), Insect Sight and Defining Power of Composite

Eyes, 472
Malpighi (Dr. Marcellus), 583
Malta, the Har Dalam Cavern, 514
Mamert (Thomas), on fl-dibromopropionic Acid, 524
Mammalia in North America, the Rise of the, Prof. H. F.

Osborn, 235, 257
Man, the Perfect, Dr. Topinard, 520
Man of Mentone, the, Arthur J. Evans, 42
Manchester Free Libraries, Forty first Report of, 133 
Manganese Nodules, the Origin of, Prof. J. W. Judd, 235 
Manganese Peroxide in Sewage, Reduction of, W. E. Adeney, 

499
Manoeuvring Powers of Steamships and their Practical Applica

tions, Vice-Admiral P. H. Colomb, R.N., 174
Maples, Sugar, W. Trelease, 323
Marattiacea, Development of the Mucilage-Canals of the, 

George Brebner, 523
Marchal (Paul), the Reproduction of Wasps, 47
Margerie (De), Geographical Conditions of Pyrenees, 275
Marine Biology : the Pteropod Collections of the Albatross, 36 ; 

Week’s Work of Plymouth Station, 37, 67, 84, 162, 323, 
372, 418 ; some Laboratories of Marine Biology, 70; Projected 
Marine Biological Station at Millport, N.B., 180; the Pro
tective Colouration of Vibrius variant, Prof. W. A. Herd- 
man, F.R.S., 417 ; the Floor of the Ocean at Great Depths, 
Dr. John Murray, 426; Entomostraca and Surface Film of 
Water, Dr. J. Scourfield, 474; the Rovigno Staiion, 560; 
the Melbourne Exhibition Aquarium, 583

Marine Boiler Management and Construction, C. E. Stromeyer, 
410



Marine Engine Trials, Abstract of Results of Research Com
mittee, Prof. T. H. Beare, 350

Marine Engineering, Effect of Reversing Screw of Steamship 
on Steering, Captain Bain, 208

Marine Organisms, the Chemical Action of, Prof. J. W. Judd, 
235

Markham (Clements R., F.R.S.), the Present Standpoint of 
Geography, 69

Marr (John E.), the Zoological Record, 123
Marriott (W.): Thunder and Hailstones of July 8, 1893, 119 ; 

Comparative Observations with Two Thermometer Screens 
at Ilfracombe, 426 ; the Royal Meteorological Society’s Ex
hibition, 579

Mars, Melting of the Polar Caps of, Prof. W. H. Pickering, 
586

Marshall (Prof. Milnes, F.R.S.): Death of, 228; Obituary 
Notice of, 250; Proposed Memorial to, 368

Martel (E. A.i, Investigation of Adelsberg Grotto, 256
Martin (T. C.), Nikola Tesla, 352
Mascart (M.): Propagation of Electromagnetic Waves, 379;

M. Blondlot’s Experiment on Propagation of Hertzian Waves, 
.394
Mason (A. T.) : Synthesis of Piazine Derivatives, 118 ; Inter

action of Benzylamine and Ethylic Chloracetate, 377
Mass of the Earth, the, 575
Massachusetts Institute of Technology, 20
Massachusetts Coast Sea-Water and Mud, Russell’s Observa

tions on Microbial Condition of, 37
Massachusetts, the Gipsy Moth Plague in, 231
Massee (George), British Fungus Flora, a Classified Text-book 

of Mycology, 195
Masson (M.), Sterilisation of Bread and Biscuit by Baking, 167 
Materia Medica, Chemistry in Relation to Pharmaco-Thera- 

peutics and, Prof. B. J. Stokvis, 587
Mathematics: Asymmetrical Frequency Curves, Prof. Karl 

Pearson, 6 ; Mensuration of the Simpler Figures, William 
Briggs and T. W. Edmondson, 28 ; Bulletin of New York 
Mathematical Society, 71, 188, 402, 497, 570; American 
Journal of Mathematics, 93, 449 ; Simple Groups as far as 
Order 66o, F. N. Cole, 93 ; Instruments for Drawing Conic 
Sections, J, Gillett, 94; Mathematical Society, 118, 215, 
284, 425, 498, 618; Stability of Certain Vortex Motions, 
A. E. H. Love, 118 ; Note on Theory of Groups of Finite 
Order, Prof. W. Burnside, F.R.S., 118 ; Solutions of the 
Examples in the Elements of Statics and Dynamics, S. L. 
Loney, 122 ; Formula giving all Values of Integral for 
Probable Error, Herr Bruno Kiimpfe, 133 ; Regular Sections 
and Projections of Ikosatetrahedron, Prof. Schoute, 144 ; 
a Certain Class of Generating Functions in Theory of 
Numbers, Major MacMahon, F.R.S., 189; French Lady 
Mathematicians, M. Darboux, 205 ; Stability of Deformed 
Elastic Wire, A. B. Basset, F.R.S., 215 ; Quaternionic In
novations, Oliver Heaviside, F.R.S., 246; Modern Mathe
matical Thought, Prof. Simon Newcomb, F. R. S., 325 ; the 
Applications of Elliptic Functions, Alfred George Greenhill, 
F.R.S., H. F. Baker, 359; Death of General J. Ammen, 
368 ; Death of Eugene Catalan, 415 ; Lectures on Mathe
matics, Prof. Felix Klein, 456 ; a Treatise on the Theory of 
Functions, James Harkness and Frank Morley, 477 ; on the 
Definitions of the Trigonometric Functions, Dr. A. Macfar- 
lane, 480; on a Spherical Vortex, Dr. J. M. Hill, 498; 
Groups of Points on Curves, F. S. Macaulay, 498 ; a Simple 
Contrivance for Compounding Elliptic Motions, G. II. 
Bryan, 498; on the Buckling and Wrinkling of Plating 
supported on a Framework under the Influence of*Oblique 
Stresses, G. H. Bryan, 499 ; on the Motion of Paired Vor
tices with a Common Axis, A. E. H. Love, 499; Mathe
matical Calculating Machines, Prof. O. Henrici, F.R. S., 
521 ; Harmonic Analysers, 521 ; Prof. Crum Brown on the 
Division of a Parallelepiped into Tetrahedra, 571 ; an Ele
mentary Treatise on Fourier’s Series, W. E. Byerly, 598; 
a Text-Book of Euclid’s Elements, H. S. Hall and F. H. 
Stevens, 599; on Regular Difference Terms, A. B. Kempe, 
F.R.S., 618 ; on the Sextic Resolvent of a Sextic Equation, 
Prof. W. Burnside, F. R. S., 618

Mather (T.), Transparent Conducting Screens for Electric and 
other Apparatus, 591

Mawer (W.), Nature Pictures for Little People, 529
Mawley (E.), Phenological Observations for 1893, 426

Maxwell’s Theory of Electricity and Light, Lectures on, Dr. 
Ludwig Boltzmann, 381

Maxwell’s (Clerk) Papers, Prof. Oliver J. Lodge, F.R.S., 366 
Mayall (R. H. D.), Current-Sheets, 452
Mayer (A. M.), Researches in Acoustics, No. 9, 305 ; an Appa

ratus to show simultaneously to several Hearers the Blend
ing of the Sensations of Interrupted Tones, 617

Mazotto (Signor), the Various Electric Wave Systems obtained 
by Lecher’s Method, 83

Measurements, Physico-Chemical, W. Ostwald, J. W. 
Rodger, 219

Mechanical Engineers, Institution of, 18, 350, 608
Mechanical Theory of Comets, Prof. J. M. Schaeberle, 84 
Medical Congress, the International, 538, 563 ; the Eleventh

International, Piero Giacosa, 578
Medicine : Death of Dr. S. Guttmann, 251 ; Death of Dr. L.

Krahmer, 251
Medicine-Men of Apache Indians, Capt. J. G. Bourke, 439 
Medusa, Reappearance of the Freshwater (Limnocodium 

sowerbii), Prof. E. Ray Lankester, F.R.S., 127
Meek (Alexander), the Arbuthnot Museum, Peterhead, 20 
Meeres, Bionomie des, Johannes Walther, 244 
Melbourne Exhibition Aquarium, the, 583
Melde (S.), Determination of Pitches ot very High Notes, 560 
Melius (Dr. E. L.), Experimental Investigation of the Central

Nervous System of the Monkey {Afacacus sinicus), 498 
Melting of the Polar Caps of Mars, Prof. W. H. Pickering, 

586
Memoires de la Societe d’Anthropologie de Paris, 283 
Memoirs of Russian Geographical Society, 254 
Memoirs of St. Petersburg Society of Naturalists, 189 
Mendip Earthquake of December 30-31, 1893, Prof. F. J.

Allen, 243
Mendip Hills, Discovery of Petroleum on the, 346
Mensuration of the Simpler Figures, William Briggs and T.

W. Edmondson, 28
Mentone, the Man of, Arthur J. Evans, 42
Mentzner (R.), Action of some Metals upon Acid Solutions of 

their Chlorides, 119
Mer (Emile), Means of Preventing Wood from being Worm- 

eaten, 119
Mercadier’s (M.), Test of the Relative Validity of the Electro

static and the Electromagnetic Systems of Dimensions, Prof. 
Arthur Riicker, F.R.S., 387; Dr. G. Johnstone Stoney, 
F.R.S., 432

Mercury, Discovery on Puy-de-Dome of Ruins of Temple to, 
>4

Mcslans (M.), the Gaseous Fluorides of the Simpler Organic 
Radicals, 540 ; Fluoroform prepared in its Pure State, 541 

Messner’s (Herr), Experiments with Bullets Infected with 
Micro-organisms, 16

Metal Work, Elementary, G. C. Leland, 554
Metallurgy: the Transformation of Iron, E. Charpy, 192 ; 

Wrought Iron Making in Madras, 255.
Metals, Experimental Investigations concerning Elastic Longi

tudinal and Torsional Fatigue in, Louis Austin, 239
Meteorology : the Climate of Chicago, Prof. H. A. Hazen, 

15 ; Operations of the German Meteorological Office for 
1892, 35 ; Report of Royal Alfred Observatory, Mauritius, 
for 1891, 35; Halo Phenomena, Prof. Hellmann, 48, 130; 
Wave Clouds, Prof, von Bezold, 48 ; Various Modes of 
Discriminating between Clouds, Prof, von Bezold, 427 ; 
Cloud Conditions of Various Climates, Dr. H. Meyer, 216 ; 
the Motion of Clouds, M. Pomortseff, 230; Cloud-forma
tion, Prof. W. von Bezold, 508 ; the Measurement of the 
Highest Cirrus Clouds, Prof. C. Abbe, 508 ; Diurnal Range 
of Amount of Cloud at Paris, M. Angot, 206; Berlin 
Meteorological Society, 48, 216, 427, 596 ; American 
Meteorological Journal, 71, 263, 329, 428; Pilot Chart of 
North Atlantic for first half October, 81 ; United States 
Pilot Chart of North Pacific Ocean, 347 ; the Week’s 
Weather, 81, 130, 159, 252, 321, 369, 394, 438, 460; 
Deutsche Seewarte Record of Observations taken in North 
Atlantic, No. xi., 109 ; Deutsche Seewarte Extra-European 
Observations, 540 ; the Fort-William Diurnal Barometric 
Curve, 540 ; the Great Drought of 1893, F. J. Brodie, 119; 
Thunder and Hailstorms of July 8, 1893, W. Marriott, 119 ; 
Meteorological Society, 119, 215, 307, 425, 547; the Past 
Monsoon in India, 130 ; Symons’s Monthly Meteorological 



Magazine, 139, 238, 449, 520 ; Symons's Summary of 
Persian Rainfall Observations, 139 ; New Form of Rainfall 
Map, H. C. Russell, 180; Rainfall of Jerusalem, J. 
Glaisher, F. R. S., 297 ; Meteorological Council’s Summary of 
Rainfall and Mean Temperature, 1866-93, 369 ; Temperature, 
Rainfall, and Sunshine at Las Palmas, Grand Canary, Dr. J. 
C. Taylor, 425 ; Rainfall Records in British Isles, G. J. 
Symons, 438 ; Excessive Rainfall at Lesmahagon, C. M. 
Irvine, 440 ; Montevideo Rainfall Observations, 1833-92, 
Rev. L. Morandi, 539 ; Rainfall in Edinburgh, 520 ; Vallot’s 
1887 Mont Blanc Observations, Alfred Angot, 167 ; Meteoro
logical Conditions of Hamburg and the Cholera Epidemic, 
Captain C. H. Seeman, 180 ; Harvard College Observatories 
in Peru, Prof. W. H. Pickering, 180; Forest Fires and 
Drought, E. Rayet and E. Clavel, 191 ; the Sonnblick 
Mountain Observatory, 205; Report of Meteorological 
Council for Year ending March 31, 1893, 206; the Great 
Storm of Nov. 16-20, 1893, C. Harding, 215 ; the Transport 
of Heat by Aerial Currents on Earth’s Surface, Dr. Arendt, 
216; Snow Crystals, Prof. Hellmann, 216; Report on the 
Present State of Our Knowledge respecting the General 
Circulation of the Atmosphere, L. Teisserenc de Bort, 217 ; 
on Hail, Hon. Rollo Russell, 217 ; Weather Lore, Richard 
Inwards, 217 ; the Misti (Peruvian Andes) Meteorological 
Station, Prof. S. J. Bailey, 229; Meteorological Work in 
Australia, Sir Charles Todd, 229 ; Climate of Mexico City, 
Setter M. Barcena, 229 ; March to October, 1893, M. 
Symons, 238 ; Diurnal Variation of Tension of Aqueous 
Vapour, Alfred Angot, 240; Diurnal Variation of 
Atmospheric Electricity, A. B. Chauvcau, 240 ; 
New South Wales Government Report of Observations for 
1892, H. C. Russell, 252; the Climate of Torquay, A. 
Chandler, 253; the Winds of the Indian Ocean, W. M. 
Davis, 263 ; South American Meteorology, W. H. Picker
ing, 263 ; a South American Tornado, W. G. Davis, 263 ; 
Errors of the Psychrometer, II. A. Hazen, 263 ; Death of 
W. von Freeden, 270; Glazed Frosts of November 11-12, 
1893, in Roumania, 272 ; the January Frost, 449 ; the Moon 
and Weather, 275 ; the Great Gale of November 16-20, 
Charles Harding, 294 ; Unusual Rise of Water Characteristic 
of Atlantic Coast Storms, M. W. Harrington, 297; the 
Climate of Sulina, Dr. S. C. Hepites, 297 ; the Climatic and 
National Economic Influence of Forests, Dr. J. Nisbet, 302 ; 
the Climate of Southern California, Dr. C. Theodore 
Williams, 307 ; Contribution to Daily Range of Meteoro
logical Elements in Higher Strata of Atmosphere, Dr. J. 
Hann, 321 ; a Lunar Rainbow, Rev. C. W. Langmore, 321 ; 
History of Weather Map, M. W. Harrington, 329; Early 
Individual Observers in United States, A. J. Henry, 329; 
Recurrence of Hurricanes in Solar Magnetic 26’68 Day 
Period, F. H. Bigelow, 330; Eclipse Meteorology, 349; 
Great Storm in United States, 369; Compensating Open-Scale 
Barometer, Mr. Griffiths, 379; Lowest Temperature 
hitherto known, 394; the Commencement and End of 
Winter, A. Lancaster, 394; Dr. Charles Davison’s “Cli
mates of United States,” 396; the Sun-spot Period and the 
West Indian Rainfall, Maxwell Hall, 399; Meteorology, 
H. N. Dixon, 412; Observations during Nocturnal Balloon 
Ascents at Munich, Profs. Sohncke and Finsterwalder, 416 ; 
Thunderstorms, R. de C. Ward, 416; Aspects of Town as 
contrasted with Country Air, Dr. G. IL Bailey, 417; the 
Dynamics of the Atmosphere, M. Moller, 422 ; the Study of 
Thunderstorms in Italy, R. de C. Ward, 423 ; Climatic 
Features of Maryland, W. B. Clark, 423 ; Ten Miles above 
the Earth, H. A. Hazen, 423 ; Mercurial Barometers com
pared with Boiling-point Thermometers, Colonel H. Hartl, 
424; Phenological Observations for 1893, E. Mawley, 426; 
Comparative Observations with Two Thermometer Screens at 
Ilfracombe, W. Marriott, 426 ; Number of Dust Particles in 
Atmosphere of Certain Places, John Aitken, 426; the Tem
peratures in and outside Berlin, Prof. G. Hellmann, 460; 
the Texan Monsoons, Prof. M. W. Harrington, 460 ; 
Tropical Hurricanes of South Sea, E. Knipping, 463 ; Solar 
Magnetic Influences on Meteorology, Prof. H. A. Hazen, 
464 ; Application of Meteorology to the Art of War, J. R. 
Plumandon, 488; Bartrum’s Open-Scale Barometer, J. J. 
Hicks, 488 ; Meteorologische Zeitschrift, 498 ; Results of 
the Swedish International Polar Expedition at Cape Thors- 
den, Spitzbergen, 1882-83, Dr. J. Hann, 498; Mild Winter 
Weather, 520 ; Six- and Seven-Day Weather Periods, H.

Helm Clayton, 520; New High Temperature Thermometer, 
Messrs. Baly and Chorley, 538 ; Brilliant Aurora Borealis of 
March 30, 1894, Hon. Rollo Russell, C. E. Stromeyer, and 
Mr. Preece, 539 ; Dust and Meteorological Phenomena, John 
Aitken, F.R.S., 544; Relation between Mean Quarterly 
Temperature and Death Rate, W. H. Dines, 547 ; Remark
able Sudden Changes of Barometer in Hebrides on February 
23, 1894, R. H. Scott, F.R.S., 547 ; the Typhoons of 1892, 
Rev. S. Chevalier, 560 ; the Royal Meteorological Society’s 
Exhibition, Wm. Marriott, 579; the Diurnal Range in 
Velocity and Direction of the Wind on the Eiffel Tower, 
Prof. Sprung, 596; Further Observations of the Temperature 
and Humidity in Woods and in the Open, Dr. Schubert, 
596 ; a Fine Aurora Australis, Hon. H. C. Russell, F.R.S., 
601 ; Luke Howard and Cloud Nomenclature, 607 ; some 
Phenomena of the Upper Air, Richard Inwards, 619; on 
Mountain Observatories in Connection with Cyclones, M.
Faye, 620

Meteors: the Perseids observed in Russia in 1892, M. 
Bredikhin, 23 ; Meteor Showers during November, 39 ; Biela 
Meteors, 67 ; Shower of Leonid Meteors (November 17, 
1893), 81 ; a Bright Meteor, Prof. Schur, in ; Meteor seen 
at Lesmahagon, N.B., C. M. Irvine, 129; Meteor Shower 
for December, 134; the Large Fireball of January 25, 324 ; 
a Brilliant Meteor, Dr. M. F. O’Reilly, 341 ; Brilliant Day- 
Light Meteor seen near Worcester, Lloyd Bozward, 368 ; 
Meteors of Night of November 6-7, 1893, F. Folie, 377 ; 
a Bright Meteor, 419 ; Fireballs, W. F. Denning, 434 ; Prof. 
Arthur Rambaut on the Great Meteor of February 8, 572 ; a 
Remarkable Meteor, Hon. R. Russell, 601

Meteorites : on a Meteorite from Gilgoin Station, H. C. Russell, 
F.R.S., 325 ; on a Meteorite which fell near Jafferabad in 
India, on April 28, 1893, Prof. John W. Judd, F.R.S., 
32

Meteorite, a Tempered Steel, 372
Metrical System adopted by United States, 393
Metrology, Light Waves and their Application to, Prof. A. A.

Michelson, 56
Mettam (Prof. A. E.), the Os Pedis in Ungulates, 341
Meunier (Stanislas), Relationship between Platinum and its 

Mother-Rock, 404
Meyer (Dr. A. B.), Iron-framed Museum Cases, 13
Meyer (G.), Method of Photographing Spectrum of Lightning, 

4'7
Meyer (Dr. H.), Cloud-Conditions of Various Climates, 

216
Meyer (Prof. Lothar), Lecture Demonstration of Electrolysis of 

Hydrochloric Acid, 584
Meyer (Prof. Victor), Researches on Melting-points of Refrac

tory Inorganic Salts, 1 to ; Iodine as a Base-forming Element, 
442 ; the New Iodine Bases, 467

Michael (A. D.), Our Knowledge of the Acari, 330; Notes on 
the Uropodintv, 594

Michaelis (Prof.), New Boron Compounds, 371
Michelet (Prof. K. L.), Death of, 251
Michelson (Prof. A. A.), Light-Waves and their Application to 

Metrology, 56
Micro-Organisms and Fermentation, Alfred Jorgensen, Dr. A.

A. Kanthack, 527 ; Frank E. Lott, 577
Microscop,': Royal Microscopical Society, 47, 119, 263, 330, 

594; a Parasitic Disease in Flounders, G. Sandeman, 119; 
Comparative Anatomy of Sponges, V., Calcarea heterocala, 
Dr. Arthur Dendy, 139; Points in Origin of Reproductive 
Elements in Apus and Branchipus, J. E. S. Moore, 139; 
Quarterly Journal of Microscopical Science, 139, 423 ; Inter
national Journal of Microscopy and Natural Science, 255 ; 
Method for Making Permanent Preparations of Particular 
Colonies on Gelatine Plate, Herr Hauser, 274 ; Our Know
ledge of the Acari, A. D. Michael, 330; Epigonichthys 
cultellus, Arthur Willey, 423 ; Octineon Lindahli, Dr. G. H. 
Fowler, 423; Swift’s New Biological Microscopes, 523; 
Notes on the Uropodina:, A. D. Michael, 594

Mild Winter Weather, 520
Milky Way, the, C. Easton, 99
Milky Way, Photographic Nebulosities in the, Prof. E. E. 

Barnard, 511
Mill (Dr. H. R.), Bathymetrical Survey of Haweswater, 

54°
Miller (A. F.), Spectroscopic Examination of Light emitted by 

P/wtinus corruscus Beetle, 540



Miller, Bedell, and Wagner, (Messrs.), New Form of Contact 
Maker, 37

Millport, N.B., Projected Marine Biological Station at, 180 
Milne (Prof. John, F.R.S.,), Earth Movements, 30!
Mimicry of Hemiptera by Lepidoptera, G. A. G. Rothney, 

619
Mimicry in Mollusca, A. H. Cooke, 426
Mimicry by Spider, 207
Minchin (E. A.), Foam Theory of Protoplasm, 31
Minchin (Prof. Geo. M.), Electromotive Force from the Light 

of the Stars, 269 ; Action of Electromagnetic Radiation on 
Films containing Metallic Powders, 142; Calculation of 
Coefficients of Self-Induction of Circular Currents of Given 
Aperture and Cross-Action, 190; Magnetic Field of Current 
running in Cylindrical Coil, 190

Mind Problem, the Status of the, Lester Ward, 510
Mineralogy: the Iron Ores of Great Britain and Ireland, J. D. 

Kendall, Bennett II. Brough, 27; on a Meteorite which fell 
near Jafferabad in India on April 28, 1893, Prof. John W. 
Judd, F.R.S., 32 ; on a Method of Separating the Mineral 
Components of a Rock, Prof. W. J. Sollas, F. R. S., 211 ; 
(1) the Structures of Native Gold, (2) the Chemical Com 
position of Alloys, Prof. Behrens, 144 ; Chemical Composi- 
of Staurolite, G. L. Penfield and J. H. Pratt, 402 ; Relation
ship between Platinum and its Mother-Rock, Stanislas 
Meunier, 404 ; the Origin of Gold Nuggets, Prof. A. Liver- 
sidge, 415 ; Death of Dr. F. Ulrich, 538

Minerals, German Superstitions about, F. Klinkhardt, 230
Minguin (M.), Two Isomeric Methylcyanocamphors, 548
Mira Ceti, 349, 442
Mirrors, Magic, a New Mode of Making, J. W. Kearton, 354 
Mississippi Valley, the Spermophiles of the, Vernon Bailey, 36 ;

the Unio Fauna of the, C. T. Simpson, 64
Misti (Peruvian Andes) Meteorological Station, the, Prof. S. J. 

Bailey, 229
Mitchell (P. Chalmers), the Spencer-Weismann Controversy, 

373Miyoshi (Dr. M.), the Edible Lichen of Japan, 253
Modigliani (Elio), “ Fra i Batacchi indipendenti, 314
Modigliani’s (Dr.) Sumatra and Engano Ethnographical Col

lections, Prof. Giglioli, 107
Moissan (M.), the Artificial Preparation of the Diamond, 418
Moissan (Henri), Crystallised Calcium Carbide prepared by 

means of Electric Furnace, 475 ; Determination of Specific 
Gravity of Melted Magnesia, 475 ; Preparation and Pro
perties of Boron Carbide, 500 ; Study of Crystallised Acety
lides of Barium and Strontium, 548

Mollusca: The Tunicate, 179; the Dispersal of Shells, Harry 
Wallis Kew, Clement Reid, 361 ; Mimicry in Mollusca, 
A. H. Cooke, 426

Moller (M.), the Dynamics of the Atmosphere, 422
Moller (Herr), the Effect of Wave-length in dealing with 

Refraction Index in elucidation of Chemical Constitution, 
582

Monckton (H. W.). Picrite and other associated Rocks at 
Barnton, N.B., 191 ; a Variety of Whitby Ammonite, 191

Moncrieff (Dr. D. S.), Death of, 163
Monkey, Experimental Investigation of the Central Nervous 

System of the, Dr. E. L. Melius, 498
Mont Blanc Meteorological Observations, 1887, Vallot’s, Alfred 

Angot, 167
Montevideo Rainfall Observations, 1883-92, Rev. L. Morandi, 

539
Monte Iseran, Henri Ferrand, 134
Monte Somma, Eozoonal Structure of the Ejected Blocks of, 

Dr. J. W. Gregory and Prof. H. J. Johnston-Lavis, 499
Montenegro, W. II. Cozens-Hardy’s Journey through, 461 
Montreal, Earthquake at, to6
Moon Pictures, 39
Moon, the, and Weather, 275
Moore (F.), Improved Arrangement for “turning down” 

Electric Light, 108
Moore (J. E. S.), Points in Origin of Reproductive Elements 

in Apus and Branchipus, 139
Moore (Spencer), Phanerogamic Botany of Matto Grosso 

Expedition, 95
Moore (Mr.), Velocity of Crystallisation in Super-cooled Sub

stance, 130
Morandi (Rev. L.), Montevideo Rainfall Observations, 1883-92, 

539

Morbology : the /Etiology of Delirium Acutum, Dr. Rasori, 
208; Epidemic Influenza, Hon. R. Russell, 210; the 
Influenza Epidemic in Germany, 1889-90, 569; Cholera, Dr. 
E. Klein, F.R.S., 492

Moreau (G.), Magnetic Rotary Dispersion of Carbon Bisulphide 
in Infra-Red part of Spectrum, 370

Morgan (Prof. C. Lloyd), Protective Habit in a Spider, 102 ; 
the Scope of Psycho-Physiology, 504

Morley (Frank), a Treatise on the Theory of Functions, 477
Moscou, Bulletin de la Societe des Naturalistes de, 189
Mosses, British, Illustrated Guide to, H. G. Jameson, 479
Mostyn (C.), Rudimentary (Vestigial) Organs, 247
Moth, the Sugar-Cane, A. S. Oliff, 64
Moth, Gipsy, Plague in Massachusetts, the, 231
Moths of Teneriffe, the Butterflies and, A. E. Holt White, W.

F. Kirby, 384
Motion of Bubbles in Tubes, on the, 351
Mountain Observatories in connection with Cyclones, M. Faye 

on, 620
Mount Kenia, Dr. J. W. Gregory’s Journey to, 276, 443
Mourlot (A.), Analysis of a Vanadiferous Oil, 24
Miihlhauser’s (Dr.) Process, Carbide of Silicon as Manufactured 

by, 17
Muir (M. M. Pattison), the Chemistry of Fire, 3 ; Essays in 

Historical Chemistry, T. E. Thorpe, F. R.S., 551
Mukhopadhyay (A.), an Elementary Treatise on the Geometry 

of Conics, 75
Muller’s (George) Last Exploration in Madagascar, III
Muller (Dr. Karl), the Silk Spider of Madagascar, 253
Muller (P. T.), Molecular Weight of Ferric Oxide, 524
Mummy, the, E. A. Wallis-Budge, F.S.A., 97
Munich, Nocturnal Balloon Ascents at, 416
Munk (Prof.), Tactile Areas of Cerebral Cortex, 380; Prof. 

Golz’s Research on a Dog which survived for a long time 
Extirpation of the Cerebrum, 596

Munro (Dr. R.), the Polado Flint-Saws, 183
Muntz (A.), a Chemical Study of Green Colouration in Oysters, 

263
Murdoch (G. W.), Astronomy in Poetry, 434
Murdochs (G. W.), Are Birds on the Wing killed by Lightning, 

601
Murphy (Shirley F.), a Treatise on Hygiene and Public Health, 

285
Murray (Dr. John), Columbus’ First Voyage in Relation to 

Development of Oceanography, 39 ; Antarctic Exploration, 
112 ; the Floor of the Ocean at Great Depths, 426

Murray (T. S.), Preparation of a-0-diphenylindoles from 
Benzoin and Primary Benzenoid Amines, 118

Muscle, Music, Rhythm and, Prof. T. Clifford Allbutt, 340
Museum, the Arbuthnot, Peterhead, Alexander, Meek, 20
Museum Cases, Iron-framed, Dr. A. B. Meyer, 13
Museum at Chicago, Projected, 64
Museum, Proposed Epping Forest Local, 393
Museum, Notes from the Leyden, 161
Museum at Pretoria, establishment of State, 12
Music, Muscular Action the Origin of, Dr. S. Wilks, F.R.S., 

271
Music, Rhythm, and Muscle, Prof. T. Clifford Allbutt, 340
Mycology : British Fungus Flora ; a Classified Text-book of 

Mycology, George Massee, Dr. M. C. Cooke, 195

Nagaoka (H.), the Hysteresis attending change in Length 
produced by Magnetisation in Nickel and Iron, 229

Naiadites, the Genus, occurring in Nova Scotia Coal Form
ation, Sir J. W. Dawson, F.R.S., and Dr. Wheelton Hind, 
475

Nairne (Rev. A. K.), the Flowering Plants of Western India, 
501

Nansen (Dr. Fridtjof), Eskimo Life, 98
Nansen’s(Dr.) Expedition, 85, 112,210; Hans Johannensen, 

85 ; and the Kara Sea, 39
Naples Zoological Station, the, 604
Natal Observatory, 85th Report of, 562
Natality, an Estimate of the Degree of Legitimate • Natality 

as shown in the Table compiled from Observations made 
at Budapest, Joseph Korosi, 570

Natality Table of Korosi, Results derived from, Francis 
Galton, F. R.S., 570

Nativity of Rama, the, Colonel Walter R. Old, 4



Natural History : Natural History of East Equatorial Africa, 
Dr. J. W. Gregory, 12 ; With the Woodlanders and by the 
Tide, 51 ; Recognition Maiks, G. J. Macgillivray, Dr. Alfred 
R. Wallace, F.R.S., 53 ; Death of Dr. George Bennett, 63 ; 
the Postal Transmissionof Natural History Specimens, Isaac J. 
Wistar, Edward J. Nolan, too; R. McLachlan, F.R.S., 
172; Philip P. Calvert, 314 ; Bulletin de la Societe des 
Naturalistes de Moscou, 189 ; the Royal Natural His’ory, 
Richard Lydekker, 220 ; Death of Dr. George Gordon, 251 ; 
Shakespeare’s Natural History, Phil Robinson, 444 ; Rugby 
School Natural History Society, 541

Natural Science: Death of William Dinning, 81
Nature Lovers, a Correspondence, Geo. D. Leslie, 1 o
Nature Pictures lor Little People, W. Mawer, 529
Naval Architects, the Institution of, 490
Naval Architecture : the Manoeuvring Powers of Steamships 

and their Practical Applications, Vice-Admiral P. H. Colomb, 
R.N., 174; Marine Boiler Management and Construction, 
C. E. Stromeyer, 410

Naval Observatory, U.S., Captain F. McNair, 324
Navigation : Effect of Reversing Screw of Steamship on Steer

ing, Captain Bain, 208
Navigation by Semi-Azimuths, Ernest Wentworth Buller, 223 
Navigator, Prince Henry the, 443
Nawaschin (S.), the Embryonal Development of the Birch, 23 
Nebulae, New, 464
Nebular Lines, the Wave-Lengths of the, Prof. Keeler, 18 
Nebulosities in the Milky Way, Photographic, Prof. E. E.

Barnard, 511
Neesen (Prof.), Method of Coating Aluminium with other 

Metals, 216
Neolithic Age in Nicaragua, Evidence of Existence of Man in, 

J. Crawford, 107
Neolithic Discoveries in Belgium, 227
Neptune, the Satellite of, Prof. Struve, 324 ; M. Tisserand, 

543
Nerve Centres, the Minute Structure of the, Prof. Ramon y 

Cajal, 464
Netherlands Entomological Society, 332
Netherlands Zoological Society, 24, 264
Neville (F. H.), Freezing points of Alloys in which the Solvent 

is Thallium, 239 ; Freezing-points of Triple Alloys, 306
New South Wales: Government Report of Meteorological 

Observations for 1892, II. C. Russell, 252
New South Wales Linnean Society, 119, 168, 264
New York Mathematical Society, Bulletin of, 71, 188, 330, 402, 

497> 570
New York State, the Finger Lakes in, R. S. Tarr, 606
New Zealand, Beetles of, W. F. Kirby, 459
Newall (H. F.), Combination of Prisms for a Stellar Spectro

scope, 379
Newberry (P. E.), Beni Hasan, 169, 432
Newcomb (Prof. Simon, F.R.S.), Suggested Nomenclature of 

Radiant Energy, 100 ; Modern Mathematical Thought, 325
Newhall (Charles S.), the Shrubs of North-Eastern America, 

28
Newman (Mr.), Micro Organisms in Ice, 322
Newth (G. S.), Flame, 171 ; a Lecture Experiment, 293
Newton (Prof. Alfred, F.R.S.), Great Auk’s Egg, 412, 456
Newton(E. T., F.R.S.), Two New Reptile Genera from Elgin 

Sandstone, 189; the Vertebrate Fauna collected by Mr. 
W. J. L. Abbott from Fissure near Ightham, 355

Niagara, the Kails of, and its Water-Power, 482
Niagara District, Inferred Rate of Terrestrial Deformation in 

the, 520
Nicaragua, Evidences of Existence of Man in Neolithic Age in, 

J. Crawford, 107
Nichols (Prof. E. L.), Phenomena of the Time-Infinitesimal, 

>13
Nineteenth Century, a Popular History of Astronomy during 

the, Agnes M. Clerke, 2
Nisbet (J.), British Forest Trees, I ; the Climatic and National 

Economic Influence of Forests, 302
Nitrogen, Recent Investigations and Ideas on the Fixation of, 

by Plants, Prof. H. Marshall Ward, F.R.S., 511
Nogues (A. C.), Fractions of Coal-Measures of Southern Chili, 

47; Glacial and Erratic'Phenomena in Cachapoal Valley, 
Chili, 72; Eruption of El Calliuco Volcano (Andes), 179

Nolan (Edw. J.), the Postal Transmission of Natural History 
Specimens, ICO

Nomenclature of Radiant Energy, on the, Prof. Simon New" 
comb, F.R.S., 100; Prof. G. F. Fitzgerald, F.R.S., 149’ 
Prof. A. N. Pearson, 389

Nomenclature, Systematic, Prof. G. F. Fitzgerald, F.R.S., 
148; Fred. T. Trouton, 148

Noorden (Dr. von), the Action of Quinine on Metabolism of 
Man, 427

Norma, the New Star in, 85
Normte, the Spectrum of Nova, 162, 397
North America, the Rise of the Mammalia in, Prof. H. F.

Osborn, 235, 257
North America, the Currents in the Great Lakes of, Prof.

Mark W. Harrington, 592
North-East Wind, the, S. H. Burbury, F.R.S., 481
North-East Wind, the.—Devonian Schists, Prof. T. G. Bonney, 

F.R.S., 577
North Sea, Geographical Evolution of the, A. J. Jukes- 

Browne, 32
Norway, Bird Life in Arctic, Robert Collet, 599
Norwegian Sealers in Antarctic Waters, 461
Notation, New, for Lines in Spectrum of Hydrogen, 162
Notes from the Leyden Museum, 161
Nottingham Museum, Botanical Collection presented by Mr.

H. Fisher to, 271
Nourrisson (C.), Slinimum Electromotive Force necessary for

Electrolysis of Dissolved Alkaline Salts, 331
Nova Auriga:, 373 ; Prof. E. S. Holden, 32
Nova Norm®, the Spectrum of, 162, 397 ; Prof. W. W.

Campbell, 586
Novitates Zorlogicte, 396
Nuovo Giornale Botanico Italiano, 424, 594

Object-Glass, a New Achromatic, 464
Obrecht (Dr.), Diurnal Ground-Movements at Santiago, 130
Obrucheft’s (W. A.) Journey in Ordos Region, 233
Obrucheff (Mr.), the Plateau of Shan si, 230
Observatories: the Observatory for November, 67; the Natal 

Observatory, 85, 562 ; Solar Observations at Rome, 163 ; 
the Vatican Observatory, R. A. Gregory, 341 ; the Com
panion to the Observatory, 163 ; Harvard College Observatory 
Report, 256 ; Report of the Wolsingham Observatory, 300 ; 
U.S. Naval Observatories, Captain F. McNair, 324; Madras 
Observatory, 511 ; Harvard College Meteorological Observa
tories in Peru, Prof. W. H. Pickering, 180; the Sonnblick 
Mountain Observatory, 204 ; M. Faye on Mountain Observa
tories in Connection with Cyclones, 620

Occultation of Spica, 464
Ocean at Great Depths, the Floor of the, Dr. John Murray, 426 
Oceanic Currents, Experiments with Floats on, 301
Oettel's (Dr.) Researches on Phenomena of Electrolytic 

Deposition of Metals, 16
Ohio Basin, Upper, Further Studies of the Drainage Features 

of the, T. C. Chamberlin and Frank Leverett, 617
Oil in Calming Troubled Waters, Best Method of Using, Dr.

M. M. Richter, 488
Old (Colonel Walter R.), the Nativity of Rama, 4
Oldenburg (Henry), First Secretary of Royal Society, Herbert 

Rix, 9
Oldham (R. D.), Rock Basins in the Himalayas, 77 ; Evolution 

of Geography of India, 163 ; the Origin of Lake Basins, 197 ; 
the Origin of Rock Basins, 292

Ophthalmology : Radius of Curvature of Cornea, Drs. Chapman 
and Brubaker, 229

Optics : Optical Properties of Quartz Plate compressed Perpen
dicularly to Axis, F. Beaulard, 37 ; Vision of Opaque Ob
jects by means of Diffracted Lights, M. Gouy, 72 ; some 
Phenomena of Diffraction, W. B. Croft, 354 ; Numerical 
Verifications relating to Focal Properties of Plane Diffraction 
Gra'ings, A. Cornu, 239; the Use of Collodion Films 
coloured with Fuchsine in Measurement of Light-Absorp
tion, Salvador Bloch, 108 ; Differential Method of determin
ing Refractive Index of Solutions, W. Hallwachs, 206; 
Change of Intensity of Light Polarised Parallel to Plane of 
Incidence by Reflection on Glass. Paul Gian, 239 ; a New 
Mode of making Magic Mirrors, J. W. Kearton, 354 ; New 
Photometric Method, J. B. Spurge, 355 ; the Unit of Light, 
Dr. Lummer, 356 ; Magnetic Rotary Dispersion of Carbon 
Bisulphide in Infra-Red Part of Spectrum, G. Moreau, 370 ; 
Instrument of Precision for producing Monochromatic Light



of any desired Wave-Length, A. E. Tutton, 377 ; the Effect 
of Wave-Length in dealing with Refractive Index in elucida
tion of Chemical Constitution, MM. Jahn and Moller, 582 ; 
Vision with Compound Eyes, Dr. G. J. Stoney, 379 ; Miss 
C. L. Franklin’s New Theory of Light-Sensation, 394 ; Re
lationship between Epilepsy and Errors of Refraction in Eye, 
H. W. Dodd, 395 ; the Systematic Aplanatic Objective, C. 
V. Zenger, 426 ; the Kathodic Light, Prof. Goldstein, 427; 
Luminosity of Candle calculable from Dimensions of Flame, 
P. Gian, 460 ; Insect Sight and Defining Power of Composite 
Eyes, A. Mallock, 472; Elliptic Polarisation of Reflected 
Light, K. E. F. Schmidt, 547 ; Normal and Anomalous 
Changes of Phase during Reflection of Light by Metals, W. 
Wernicke, 547 ; Colour Vision, the Board of Trade and the 
Railway Companies, 558 ; Kirchhoff's Law connecting Ab
sorptive and Emissive Powers of Substances tested for Glass 
by G. B. Rizzo, 606

Orchid Seekers, the, Ashmore Russan and Frederick Boyle, 28 
Orchids, W. A. Styles, 352
Orchids, Extra-Tropical, Henry Bolus, R. A. Rolfe, 50 
Ordos Region, W. A. ObrachefTs Journey in, 233 
O’Reilly (Dr. M. F.), a Brilliant Meteor, 341
Organic Chemistry, Dictionary of the Active Principles of 

Plants, C. E. Sohn, 385
Orientation, on the Cardinal Points of the Tusayan Villagers, 

J. Walter Fewkes, 388
Origin of Lake Basins, the, R. D. Oldham, 197 ; Dr. Alfred 

R. Wallace, F.R.S., 197 ; John Aitken, F.R.S., 315 ; R. S. 
Tarr, 315 ; Dr. A. M. Hanson, 364 ; T. D. LaTouche, 365 ; 
Alfred C. R. Selwyn, F.R.S., 412

Origin of Rock Basins, the, R. D. Oldham, 292
Ormerod (Miss E. A.), Insects’Attacks on Crops and Trees, 

253 ; Report of Observations of Injurious Insects and 
Common Farm Pests during the Year 1893, 480

Orndorff (M.), Polymeric Modifications of Acetic Aldehyde, 
396

Ornithology : an Ornithological Retrospect, Dr. R. Bowdler 
Sharpe, 6; Frank E. Beddard, F.R.S., 31; the Apteryx 
Genus, Hon. Walter Rothschild, 14 ; the New Bird Protec
tion Bill, 54; Death of Dr. A. K. E. Baldamus, 81 ; Threat
ened Extermination of the Great Skua, W. E. Clarke, 253; 
the Great Auk’s Egg, 432; Prof. Alfred Newton, F.R.S., 
412, 456; Great Auk’s Egg sold for 300 Guineas, 415 ; the 
Ptarmigan of Aleutian Islands, W. B. Evermann, 584 ; Bird 
Life in Arctic Norway, Robert Collet, 599; Are Birds on 
the Wing killed by Lightning ? Skelfo, 577; G. W. Mur
dochs, 601 ; the Continuous Flight of Frigate-Birds, J. Lan
caster, 605

Os Pedis in Ungulates, the, Prof. A. E. Mettam, 341
Osborn (Prof. H. F.), the Rise of the Mammalia in North 

America, 235, 257
Osmond (F.), Alloys of Iron and Nickel, 476
Ossiferous Contents, the Har Dalam Cavern and its, 514 
Osteology : Zur Kenntniss der Postembryonalen Schadelmeta- 

morphosen bei Wiederkauern, H. G. Stehlin, 99
Ostwald (W.), Hand- und Hilfsbuch zur Ausliihrung physiko- 

chemischer Messungen, J. W. Rodger, 219
Oudemans (Prof. J. A. C.), Accuracy of Divisions of Altazi

muths of Pistor and Martin and of Repsold, 192
Out-door World, or Young Collector’s Handbook, W. Fur

neaux, 52
Oxford, Human and Comparative Anatomy at, Prof. J. 

Burdon Sanderson, F.R.S., 6: Prof. E. Ray Lankester, 
F.R.S., 29

Oxygen in Asphyxia, the Physiological Action of, 16 
Oxygen, Magnetic Susceptibility of, R. Hennig, 108 
Oxygen in the Sun, the Presence of, Dr. Janssen, 585 
Ozone, Influenza and Fever, 180

Pacific, North, Ocean, United States Pilot Chart of, 347 
Painter’s Colours, Oils, and Varnishes, a Practical Manual, Geo.

H. Hurst, 194
Pakeolithics : the Forgery of Palaeolithic, &c., Implements, Sir 

John Evans, 156 ; the Polado Flint Saws, Dr. R. Munro, 
*»3

Palmontology : Dr. von Zittel’s Handbook of, 64; Mammoth 
Remains in Canada and Alaska, Dr. G. M. Dawson, F.R.S., 
Sir Henry Howorth, 94; a Nothosaurian Reptile from the 
Trias of Lombardy, Mr. Boulenger, 95 ; Congenerousness of 

Ptcranodon, Marsh, with Ornithostoma, Seeley, Prof. Willi
ston, 109; the Diprotodon and its Times, C. W. de Vis, 
159 I Two New Reptile Genera from Elgin Sandstone, E. 
T. Newton, F.R.S., 189 ; the Thoracic Legs of Triarthrus, 
C. E. Beecher, 214 ; a Thylacine of Earlier Nototherian 
Period in Queensland, C. W. de Vis, 264; Complete Ple
siosaurus found in Wiirtemberg, 271 ; the Alleged Ante- 
primordial Fauna of Bohemia, Dr. Jahn, 297 ; the Thero- 
suchia, H. G. Seeley, F.R.S., 450; Diademodon, H. G. 
Seeley, F.R.S., 450; the Har Dalam Cavern and its Ossi
ferous Contents, 514

Palazzo (Dr. L.), Sun-spots and Magnetic Disturbances, 397
Pamirs, M. de Poncins’ Explorations in the, 18
Pamirs crossed by E. Poncins, 163
Panmixia, George J. Romanes, F.R.S., 599
Parallelepiped into Tetrahedra, Prof. Crum Brown on the 

Division of a, 571
Parasitic Theory of the Causation of Malignant Tumours, J. 

Jackson Clarke, 502
Parenty (H.), Forms of Steam Jets from various Orifices, 

347Paris: Academy of Sciences, 23, 47, 71, 96, 119, 143, 167, 
191,215,239,263, 283, 308, 331, 355,379, 404,426,452, 
475, 500, 524, 548, 572, 595, 620; Prize A wards, 215, 233 ; 
Prize Subjects of the Paris Academy of Sciences, 234; 
Memoires de la Societe d’Anthropologie de Paris, 283 ; 
Bulletins de la Societe d’Anthropologie de Paris, 306, 330 ; 
Pasteur Institute, Statistics for November, 322; Streets 
named after Men of Science, 558 ; Paris Geographical Society 
Awards. 559

Parsons (F. G.), Myology of the Hystricomorphine and Sciuro 
morphine Rodents, 523

Paschen (F.), Spectra of Hot Gases probably due to Tempera
ture, 82

Passarge (Dr.), the German Expeditton to Delimit Hinterland 
of Cameroons, 68

Pasteur Institute for India, Proposed, 13, 180
Pasteur Institute, the Proposed Indian, and the Anti-Vivisec- 

tionists, 130
Pasteur Institutes to be established in Turkey, 437
Pasteur Institute Statistics for November, 322
Pasteur Institute, Report for 1893 of, Henri Poitevin, 581 
Pastukoff’s (A. V.), Ascent of the Elbrus, 515
Pathology: the Projected Pathological Laboratory at Clay- 

bury, 129; Death of Dr. E. H. Jacob, 486; the C. C. 
Walker Prize for Investigation of Cancer, 508; Tetanus- 
Poison, Drs. Fermi and Pernossi, 540

Paton (Dr. Noel), Hepatic Glycogenesis, 141
Patten (Lieut. J.), Novel Method of obtaining Sinusoidal 

Alternating Currents of very Low Frequency, 253
Pavement, Asphalte, Petroleum in relation to, S. P. Peckham, 

306
Pearson (Prof. A. N.), the Nomenclature of Radiant Energy, 

389
Pearson (Prof. Karl), Asymmetrical Frequency Curves, 6
Peckham (S. I’.), Petroleum in relation to Asphalte Pave

ment, 306
Peddie (Dr. W.), Torsional Oscillations of Wires, 331 
Pedipalpi, Morphology of, Malcolm Laurie, 378
Pellat (M.), the Point of Application ofElectro-Magnetic Forces, 

488 ; Point of Application of Mechanical Force experienced 
by Conductor conveying Current in Magnetic Field, 590

Pcndlebury (W. IL), the Interaction of Hydrogen Chloride and 
Potassium Chloride, 118

Penfield (S. L.), Chemical Composition of Staurolite, 402
Pcngelly (W., F.R.S.), Death of, 486; Obituary Notice of, 

Prof. W Boyd Dawkins, F.R.S., 536; Pengelly (William), 
J. Starkie Gardner, 554; W. Pengelly, F.R.S., and the Age 
of the Bovey Lignite, A. R. Hunt, 600

Perkin (W. H.), Magnetic Rotation of Hydrogen and Sodium 
Chlorides and Chlorine in different Solvents, 239

Pernossi (Signor), the Action of Sunshine upon Tetanus Filtrates, 
509 ; Tetanus Poison, 540

Perry (Prof.), Planimeters, 617
Persians, a Year amongst the, Edward G. Browne, 528
Peru, Harvard College Meteorological Observatories in, Prof.

W. H. Pickering, 180
Peshawur, Earthquake at, 106
Peterhead, the Arbuthnot Museum, Alexander Meek, 20
Petermann’s Mitteilungen, 324



Petroleum in relation to Asphalte Pavement, S. P. Peckham, 
306

Petroleum on the Mendip Hills, Discovery of, 346
Pfeffer (Prof.), Irritability of Plants, 586
Pharmaco-Therapeutics, Chemistry in Relation to, and Materia 

Medica, Prof. B. J. Stokvis, 587
Philip's Systematic Allas, Physical and Political, E. G. Raven- 

stein, 574
Philipp (K.), the Suspension of Foreign Bodies from Spiders’ 

Webs, 481
Philology : Death of Prof. Robertson Smith, 538 ; Catalogue 

of Prince Louis Lucien Buonaparte’s Library, Victor Collins, 
584

Philosophical Society, Cambridge, 143, 166, 378, 424, 452 
Phisalix (C.), Poisonous Principles of Adder's Blood, 284;

Viper Poison, 380
Phosphorus, New Method of Preparing, Messrs. Rossel and 

Frank, 323
Photinus corruscus Beetle, Spectroscopic Examination of Light 

emitted by, A. P. Miller, 540
Photography : Photographs of Ascending Currents in Gases and 

Liquids, Herr P. Czermak’s, 15; Chrono-Photographic 
Study of the Locomotion of Animals, 41 ; Photography of 
Aerial Vibrations, Dr. Raps, 48 ; Astronomical Photography, 
H. C. Russell, F. R.S., 111 ; Photography of Snowflakes, A. 
Sigson, 131 ; Photography of Rays of very short Wave- 
Length, Victor Schumann, 254; Cloud Photography, 267 ; 
Geological Photographs, 347; Method of Photographing 
Spectrum of Lightning, G. Meyer, 417 ; Photographic Nebu
losities in the Milky Way, Prof. E. E. Barnard, 511 ; the 
Solandi Sun-printing Process as applied to Botanical 
Technique, Prof. Byron Halsted, 370 ; Effect of Temperature 
upon Sensitiveness of Photographic Dry Plate, Dr. J. Joly, 
F.RS„ 379

Photometric Method, New, J. B. Spurge, 355
Physics ; Artificial Amoebic and Protoplasm, Dr. G. Quincke,

5: Herr P. Czermak’s Photographs of Ascending Currents in 
Gases and Liquids, 15 ; Wiedemann’s Annalen, 46, 117,239, 
376, 449, 547 ; Air Vibrations, A. Raps, 46 ; Application of 
Sound-Vibrationsto Analysis of Mixtures of Gases, E, Hardy, 
47 ; Physical Society, 46, 93, 141, 190, 354, 402, 450, 521, 
617 ; Behaviour of Air-Cone Transformer when Frequency 
below certain Critical Values, E. C. Rimington, 46 ; 
Lecture-room Experiments on (1) Rings and Brushes in 
Crystals, and (2) Electric Radiation in Copper Filings, W. 
B. Croft, 47 ; Photography of Aerial Vibrations, Dr. Raps, 48; 
Berlin Physical Society, 48, 167, 216, 356, 427, 595 ; 
Spectra of Hot Gases probably due to Temperature, 82; 
Herr Galitzini’s Experiments in Estimation of Critical 
Temperature, 83 ; “ Flame,” Prof. Arthur Smithells, 86, 
149, 198; Prof. Henry E. Armstrong, F.R.S., too, 171 ; G. 
S. Newth, 171 ; Separation of Three Liquids by Fractional 
Distillation, Prof. F. R. Barrell, G. L. Thomas, and Prof. 
Sydney Young, F. R.S., 93; Van der Waal’s Generalisations 
regarding “corresponding” Temperatures, &c., Prof. 
Sydney Young, F. R.S., 93; Phenomena of the Time- 
Infinitesimal, Prof. E. L. Nichols, 113 ; Elementary Course 
of Practical Science, Hugh Gordon, Sir Phillip Magnus, 121 ; 
Velocity of Crystallisation in Super-cooled Substance, Mr. 
Moore, 130 ; the Freezing-points of Dilute Aqueous Solutions, 
Harry C. Jones, 132 ; a more Exact Method for Determina
tion of Lowering of Freezing-points, E. H. Loomis, 547 ; 
Magnetic Shielding of Concentric Spherical Shells, Prof. A. 
W. Rucker, F.R.S., 141 ; Action of Electro-Magnetic 
Radiation on Films containing Metallic Powders, Prof. G. M. 
Minchin, 142 ; Ripples, E. Guyon, 143 ; Mutual Action of 
Bodies vibrating in Fluid Media, MM. Berson and Juppont, 
143; Righi's Experiments on Hertz’s Oscillations, Dr. Rubens, 
167 ; a Text-Book of Heat, R. Wallace Stewart, 171 ; Heat: 
an Elementary Text-Book, R. T. Glazebrook, F.R.S., 386 ; 
the Theory of Heat, Thomas Preston, Prof. G. C. Carey 
Foster, F.R.S., 573 ; Mr. M. C. Lea’s Researches on Trans
formation of Mechanical Work into Chemical Action, 181 ; 
Utility of Quarternions in Physics, A. McAulay, Prof. P. 
G. Tait, 193 ; Differential Method of determining Refractive 
Index of Solutions, W. Hallwachs, 206 ; Method of Coating 
Aluminium with other Metals, Prof. Neesen, 216 ; Physico- 
Chemical Measurements, W. Ostwald, J. W. Rodger, 219 ; 
Proposed Standard of Normal Air, A. Leduc, 272 ; Stas’s 
Determination of Atomic Weights, E. Vogel, 283 ; on the

Change of Superficial Tension of Solid-liquid Sufaces with 
Temperature, Prof. Geo. Fras. Fitzgerald, F.R.S., 293; on 
the Equilibrium of Vapour Pressure inside Foam, Prof. G. F. 
Fitzgerald, F.R.S., 316; Torsional Oscillations of Wires, 
Dr. W. Peddie, 331 ; the Compression of Fluids, Prof. Tait, 
331 ; the Cloudy Condensation of Steam, John Aitken, 
F.R.S., 340; Dr. Carl Barus, 363; Shelford Bidwell, 388, 
413 ; Forms of Steam Jets from various Orifices, IL Parenty, 
347 ; on the Motion of Bubbles in Tubes, 351 ; Thermal 
Constants of some Polyatomic Bases, MM. Colson and 
Darzens, 356; Radiation of Gases, F. Paschen, 376; the 
Artificial Colouring of Crystals and Amorphous Bodies, 
O. Lehmann, 376; Condition of Interior of Earth, Rev. O. 
Fisher, 379 ; some Simple Methods in Teaching Elementary 
Physics, Dr. J. Joly, F.R.S., 379 ; Experiments in Elemen
tary Physics, W. Rheam, 433 ; Viscosity of Liquids, O. G. 
Jones, 402 ; a Theorem connecting Theory of Synchronisation 
with Theory of Resonances, A. Cornu, 404; Interior Pressure 
in Gases, E. H. Amagat, 404 ; Straining of Earth resulting 
from Secular Cooling, Charles Davison, 424; on Homogen
eous Division of Space, Lord Kelvin, P. R.S., 445, 469 ; the 
Attachment of Quartz Fibres, Prof. C. V. Boys, F.R.S., 
450 ; Method of determining Refractive Indices of Liquids, 
Mr. Littlewood, 450; Internal Pressure of Fluids, Amagat, 
500 ; the Behaviour of Liquids under High Pressure, J. W. 
Rodger, 506 ; General Law of Solubility of Normal Sub
stances, H. Le Chatelier, 524; a Lecture Experiment, J. C. 
Foye, 531 ; the Magnetic Rotary Dispersion of Oxygen, Dr. 
Siertsema, 607.

Physiology: Physiological Action of Oxygen in Asphyxia, 16 ; 
Movements of Surface of Heart, M. Potain, 23; Berlin 
Physiological Society, 48, 167, 240, 380, 427, 596 ; Physiology 
of Ureter, Dr. Lewin, 48 ; Influence of Diffusive Processes on 
Transudation, Dr. Cohnstein, 48 ; Hepatic Glycogenesis, 
Dr. Noel Paton, 141 ; Feeding Experiment with Nucleic 
Acid on Dogs, Dr. Gumlich, 167; Leucocytosis, Dr. 
Goldscheider, 167; Experiments on Median Pharyngeal 
Nerve, Dr. Katzenstein, 168 ; New Method of Measuring 
Amount of Circulating Blood, Prof. Zuntz, 168 ; Death of 
Dr. P. A. Spiro, 179; Institute of Physiology established 
at Brussels, M. G. Solvay, 180; Nucleic Acid, Prof. A. 
Kossel, 240; Physiological Psychology and Psycho-Physics, 
252 ; Dr. E. B. Titchener, 457 ; Death of M. Quinquand, 
270 ; Chronometric Determinations relating to Regeneration 
of Nerves, C. Vanlair, 283 ; Sugar as Food in Production of 
Muscular Work, Dr. Vaughan Harley, 283; Grundziige der 
Physiologischen Psychologic, Wilhelm Wundt, 311 ; the 
Essentials of Chemical Physiology, Prof. W. D. Halliburton, 
313 ; the Os Pedis in Ungulates, Prof. A. E. Mettan, 341 ; 
Effects upon Respiration of Faradic Excitation of Cerebrum 
in Animals, W. G. Spencer, 353 ; Functions of Cerebellum, 
Dr. J. S. R. Russell, 354 ; Tactile Areas of Cerebral Cortex, 
Prof. Munk, 380; the Kidney of the Snail, Paul Girod, 380 ; 
the Humanest Method of Slaughtering Animals, Dr. 
Dembo, 427; the Action of Quinine on Metabolism of 
Man, Dr. von Noorden, 427 ; Prof. Zuntz’s Experiments on 
Respiration by Skin and Intestine of Horse, 427 ; Human 
Physiology, John Thornton, Dr. J. S. Edkins, 431 ; Re
action Times and Velocity of Nervous Impulse, Profs. Dolley 
and Cattell, 462 ; the Minute Structure of the Nerve Centres, 
Prof. Ramon y Cajal, 464 ; Determination of Volume of Blood 
Corpuscles, Dr. Grijns, 476 ; Experimental Investigation of 
Central Nervous System of Monkey, Dr. E. L. Melius, 498; 
the Scope of Psycho-Physiology, Prof. C. Lloyd Morgan, 
504 ; Note on the Liver-ferment, Miss M. C. Tebb, 523 ; 
Death of Dr. Brown-Sequard, 538 ; Biographical Sketch of 
Dr. Marcellus Malpighi, 583

Physodes, Morphological and Micro-chemical Investigations on, 
E. Crato, 132

Pickering (Prof. E.), Anderson’s Variable in Andromeda, 419 
Pickering (Prof. W. H.), Harvard College Meteorological

Observatories in Peru, 180; South American Meteorology, 
263 ; Melting of the Polar Caps of Mars, 586

Pictures, Nature, for Little People, W. Mawer, 529
Pierce (G. W.), Electric Strength of Solid, Liquid, and Gaseous 

Dielectrics, l8t
Pigments, Ancient Egyptian, Dr. William J. Russell, F.R.S., 

374
Piltchikoff (N.), New Method of Studying Electric Discharge, 

54°



Pinkerton (R. H.), Hydrostatics and Pneumatics, 362
Pitt-Press Euclid, v.-vi., H. M. Taylor, 52
Pivot-Testing, Method of, Maurice Hamy, III
Plane Trigonometry, S. L. Loney, 339
Planet Jupiter, the, 18, 67, 85, 104, 300, 323
Planet Venus, the, 233, 413
Planimeters, Prof. Perry, 617
Plant Names, Kew Index of, 241
Plants, Dictionary of the Active Principles of, C. E. Sohn, 385
Plants, Flowering, of Western India, Rev. A. K. Nairne, 501
Plants, on the Irritability of, Prof. F. Elfving, 466; Prof.

Pfeffer, 586
Plants, Recent Investigations and Ideas on the Fixation of 

Nitrogen by, Prof. H. Marshall Ward, F. R.S., 511
Plating, on the Buckling and Wrinkling of, supported on a 

Framework under the Influence of Oblique Stresses, G. H. 
Bryan, 499

Plausible Paradox in Chances, a, Francis Galton, F.R.S., 
365 ; Lewis R. Shorter, 413

Pleiades, the, 366
Plesiosaurus, Complete, found in Wiirtemburg, 271
Pion, Forschungsberichte aus der Biologischen Station zu, Dr.

O. Zacharias, 385
Plumandon (J. R.), Application of Meteorology to the Art of 

War, 488
Plymouth Marine Biological Station, Week’s Work of, 38, 67, 

84, 162, 323, 372, 418
Pneumatics, Hydrostatics and, R. H. Pinkerton, 362
Pocock (R. I.), the Zoological Record, 53, 198; further Notes 

and Observations upon the Instincts of some common English 
Spiders, 60 ; on the Classification of the Tracheate Arthro- 
poda, a Correction, 124

Poetry, Astronomy in, 372 ; Rev. Edward Geoghegan, 413 ;
G. W. Murdoch, 434

Poincare! (H.), Propagation of Electricity, 239
Poison, Serpent, Inoculation against, A. Calmette, 548
Poisonous Principle of Adder’s Blood, MM. Phisalix and 

Bertrand, 284
Poitevin (Henri), Report of Pasteur Institute for 1893, 581
Polado Flint Saws, the, Dr. R. Munro, 183
Polar Caps of Mars, Melting of the, Prof. W. H. Pickering, 586
Polar Exploration, the Proposed Continuous, Robert Stein, 18, 

124, 256, 346
Polymorphous Microbe in Syphilis, on the Presence of a, Dr.

Golasz, 500
Polyphases. Les Courants, J. Rodet et Busquet, 122
Pomortseff (M.), the Motion of Clouds, 230
Poncins’ (M. de) Explorations in the Pamirs, 18
Poncins (E.), Pamirs Crossed by, 163
Port Erin, Dredging Expedition at, Prof. W. A. Herdman, 

F.R.S., 503
Port Jackson, Coal Discovered at, 64
Postal Transmission of Natural History Specimens, the, Isaac 

J. Wistar, Edward J. Nolan, 100; R. McLachlan, F.R.S., 
172 ; Philip P. Calvert, 314

Potain (M.), Movements of Surface of Heart, 23
Potholes, Glacial, of Cooper’s Island, U.S., W. O. Crosby, 160
Potsdam, the Earthquake of November 5 at, 159
Potter (M. C.), an Elementary Text-Book on Agricultural 

Botany, 290
Pouchet (H. C. G.), Death and Obituary Notice of, 538
Poulton (Prof. E. B., F.R.S.), Method of showing Geographi

cal Distribution of Insects in Collections, 95
Powell (Major J. W.), Eighth Report of U.S. Bureau of 

Ethnology, 132
Pratt (J. H.), Chemical Composition of Staurolite, 402
Precious Stones, 319
Preece (W. H., F.R.S.), a Manual of Telephony, 454 ; Bril

liant Aurora Borealis of March 30, 1894, 539; Earth 
Currents, 554

Prehistoric Interments of the Balzi Rossi Caves near Mentone, 
Arthur J. Evans, 42

Prehistoric Man, Evidences of Existence of Man in Nicaragua 
in Neolithic Age, J. Crawford, 107

Prehistoric Man in Jersey, Edward Lovett, 487
Pressures, Measurements of Low Vapour, J. W. Rodger, 436
Preston (Thomas), the Theory of Heat, Prof. G. C. Carey 

Foster, F.R.S., 573
Prestwich (Dr., F.R.S.), on a Possible Cause for the Origin of 

the Tradition of the Flood, 594

Pretoria, establishment of State Museum at, 12
Preventive Medicine, the Directorship of the British Institute 

of, Prof. Chas S. Roy, F.R.S., 269; Sir Joseph Fayrer, 
F.R.S., 292 ; Prof. Victor Horsley, F R.S., 292

Prideaux (R. M.), the Early Return of Birds, 578
Prince Henry the Navigator, Quinquecentenary of, 301
Prince (J. J.), Graphic Arithmetic and Statics, 28
Prinz (W.), the Internal Temperature of Trees, 271
Procacci (Dr.), Bactericidal Influence of Sunshine on Drain

water Microbes, 461
Proctotrypidae, the North American, W. H. Ashmead, 182
Protective Habit in a Spider, Prof. C. Lloyd Morgan, 102 
Protoplasm, Artificial Amoeba: and, Dr. G. Quincke, 5 ; Dr.

John Berry Haycraft, 79
Protoplasm, Foam Theory of, E. A. Minchin, 31
Prudden (Herr), Vitality of Micro-Organisms on Artificial 

Ice, 395
Prunet (A.), the Propagation of Puurridie by Storage of 

Graft-Slips in Moist Sand, 24
Pruning, Tree, A. des Cars, Prof. W. R. Fisher, 526
Psychology : American Psychological Association, 252 ;

Psychological Review, 297 ; Grundziige der Physiologischen 
Psychologic, Wilhelm Wundt, 311 ; Investigations on Reac
tion Time and Attention, Dr. C. B. Bliss, 439 ; Reaction 
Times and Velocity of Nervous Impulse, Profs. Dolley and 
Cattell, 462 ; the Status of the Mind Question, Lester Ward, 
51°

Psycho-Physics, Physiological Psychology and, 252; Dr.
E. B. Titchener, 457

Psycho-Physiology, the Scope of, Prof. C. Lloyd Morgan, 504
Ptarmigan of Aleutian Islands, the, W. B. Evermann, 584
Pieris serrulata (L. fil.), Var. Cristata, Apogamy in, A. H.

Trow, 434
Public, Astronomy for the, Sir Robert S. Ball, F.R.S., R A. 

Gregory, 243
Public Health : a Treatise on Hygiene and Public Health, T. 

Stephenson and S. F. Murphy, 285 ; Public Health and 
Demography, Edward F. Willoughby, 285

Pumpelly (R.), Apparent Time-break between Eocene and 
Chattahoochee Miocene in S.W. Georgia, 214

Pumps, Steam, on Russian Railways, Alexander Borodin, 19
Puy-de-D6mc, Discovery of Ruins of Temple to Mercury on, 14
Pycroft (George), Death of, 538
Pygidium of Triarthrus, the Appendages of the, Charles E.

Beecher, 617
Pyrenees: Les Pyrenees, Eugene Trutat, 122; Geographical 

Conditions of the Pyrenees, MM. Schrader and De Margerie, 
275 ; Prehistoric History of the Pyrenees, 593

Quarterly Journal of Microscopical Science, 139, 423
Quarterly Review, Science in the, 352
Quartz Fibres, the Attachment of, Prof. C. V. Boys, F.R.S.,

450 .Quaternionic Innovations, Oliver Heaviside, F.R.S., 246
Quaternions in Physics, Utility of, A. McAulay, Prof. P. G.

Tait, 193
Queensland, Progress in 1892 of Geological Survey of, R. L.

Jack, 109
Quekett Microscopical Club, 523
Quincke (Dr. G.), Artificial Amoeba: and Protoplasm, 5
Quinquand (M.), Death of, 270

Race, Disease and, Jadroo, 575
Radiant Energy, the Nomenclature of, Prof. Simon Newcomb, 

F.R.S., 100; Prof. G. F. Fitzgerald, F.R.S., 149; Prof. 
A. N. Pearson, 389

Radloff (W.), the Orkhon River Archaeological Expedition, 23
Railways, Round the Works of our Great, N. J. Lockyer, 312
Rain, Artificial, Influence on Plants of, Prof. J. Wiesner, 253
Rainbow, a Lunar, Rev. C. W. Langmore, 321
Rainfall: New Form of Rainfall Map, II. L. Russell, 180; 

the Sun-spot Period and the West Indian Rainfall, Maxwell 
Hall, 399; Rainfall Records in British Isles, G. J. Symons, 
438 ; Observations of Rainfall in Edinburgh, 520

Rama, the Nativity of, Col. Walter R. Old, 4
Rambaut (Prof. Arthur A.) on the Great Meteor of February 

8, 572



Ramsay (VV.), Molecular Formula: of some Liquids as Deter
mined by their Molecular Surface Energy, 377

Raps (A.), Air Vibrations, 46; Photography of Aerial Vibra
tions, 48

Rasori (Dr.), the /Etiology of Delirium Acutum, 208
Ravenstein (E. G.), Philip's Systematic Atlas, Physical and

Political, 574
Rawitz (Dr.), Spermatogenesis in Hydromedusa:, 240
Ray, a Hermaphroditical, M. Hoek, 264
Rayet (G.), Forest Fires and Drought, 191
Reaction-Time and Attention, Investigations on, Dr. C. B.

Bliss, 439
Reckenzaun (A.), Death of, 63
Reclus’ (Elisee) Nouvelle Geographie Universelle, Completion 

of, 256
Recognition Marks, G. J. Macgillivray, Dr. Alfred R. Wal

lace, F.R.S., 53
Records of Geological Survey of India, 109
Red Spot, Jupiter and his, W. F. Denning, 104
Redpath (Peter), Death and Obituary Notice of, 345
Refraction Tables, 134
Refractometer applied to Study of Chemical Reactions, J.

Verschaffelt, 546
Reid (Clement), the Dispersal of Shells, Henry Wallis Kew,

361 ; Cause of Extinction of Pine in South of England, 522
Reinach (Saloman), Le Mirage Oriental, 472
Rejected Address, a, 555
Remsen (Prof. Ira), on Chemical Laboratories, 531
Renault (B.), General Character of Bogheads produced by

Algte, 47
Renk (Herr), Vitality of Micro-organisms on Artificial Ice, 395
Research, Scientific, the Elizabeth Thompson Fund for Ad

vancement of, 539
Respiration, Effect of Faradic Excitation of Cerebrum in Ani

mals upon, W. G. Spencer, 353
Retrospect, an Ornithological, Dr. R. Bowdler Sharpe, 6

Reviews and Our Bookshelf.
British Forest Trees, J. Nisbet, I
A Popular History of Astronomy during the Nineteenth Cen

tury, Agnes M. Clerke, 2
Inorganic Chemistry for Beginners, Sir Henry Roscoe,

F. R.S., and Joseph Lunt, 3
The Chemistry of Fire, M. M. Pattison Muir, 3
Solutions of the Exercises in Taylor’s Euclid I. to IV., W.

W. Taylor, 3
Personal Recollections of Werner von Siemens, 25
The Iron Ores of Great Britain and Ireland, J. D. Kendall, 

Bennett H. Brough, 27
The Shrubs of North-Eastern America, Charles S. Newhall, 

28Mensuration of the Simpler Figures, William Briggs and T.
W. Edmondson, 28

The Discovery ot Australia, Albert F. Calvert, 28
Graphic Arithmetic and Statics, J. J. Prince, 28
The Orchid Seekers, Ashmore Russan and Frederick Boyle, 

28
An Examination of Weismannism, G. J. Romanes, F.R.S., 49 
leones Orchidearum Austro-Africanarum Extra-tropicarum ;

or, Figures, with Descriptions, of Extra-Tropical South
African Orchids, Harry Bolus, R. A. Rolfe, 50

An Astronomical Glossary, J. E. Gore, 51
With the Woodlanders and by the Tide, a Son of the Marshes,

5>
Pitt Press Euclid V., VI., II. M. Taylor, 52
The Outdoor World, W. Furneaux, 52
Worked Examples in Co-ordinate Geometry, William Briggs

andG.H. Bryan, 52
A Treatise on the Kinetic Theory of Gases, Henry William 

Watson, F.R.S., Prof. P. G. Tait, 73
A History of Crustacea ; Recent Malacostraca, Rev. Thomas

R. R. Stebbing, 74
An Elementary Treatise on the Geometry of Conics, A. Muk

hopadhyay, 75
The Geometrical Properties of the Sphere, William Briggs and

T. W. Edmondson, 75
A Key to Carroll's Geometry, J. Carroll, 75
The Mummy, E. A. Wallis-Budge, F.S.A., 97
Eskimo Life, Fridtjof Nansen, 98

La Voie Lactee dans I’Hemisphere Boreal, C. Easton, 99
An Elementary Treatise on Analytical Geometry, W. J.

Johnston, 99
Zur Kenntniss der PoUembryonalen Schiidelmetamorphosen 

bei Wiederkauern, H. G. Stehlin, 99
Elementary Course of Practical Science, Hugh Gordon, Sir 

Philip Magnus, 121
Les Pyrenees, Eugene Trutat, 122
Les Courants Poly phases, J. Rodet et Busquet, 122
Solutions of the Examples in the Elements of Statics and 

Dynamics, S. L. Loney, 122
Problemes et Calculs Pratiques d’Electricite, M. Aime 

Witz, Prof. A. Gray, 145
A Treatise on Dynamics, W. H. Besant, A. B. Basset, F.R.S., 

146
Our Household Insects : an Account of the Insect Pests found 

in Dwelling-houses, E. A. Butler, 147
Text-Book of Biology, H. G. Wells, 148
The New Technical Educator, 148
Heat and the Principles of Thermodynamics, Dr. C. H. 

Draper, 148
Beni Hasan, P. E. Newberry and G. W. Frazer, 169
Letters to Marco, George D. Leslie, 170
A Text-Book of Heat, R. Wallace Stewart, 171
The Industries of Animals, Frederic Houssay, 171
Utility of Quaternions in Physics, A. McAulay, Prof. P. G.

Tait, 193
Painter’s Colours, Oils, and Varnishes: a Practical Manual, 

George H. Hurst, 194
British Fungus Flora, a Classified Text-Book of Mycology, 

George Massee, Dr. M. C. Cooke, 195
Some Salient Points in the Science of the Earth, Sir J.

William Dawson, F. R.S., 196
Das Karstphiinomen, Dr. Jovan Cvijic, 197
Report on the Present State of our Knowledge respecting 

the General Circulation of the Atmosphere, L. Teisserenc 
de Bort, 217

On Hail, Hon. Rollo Russell, 217
Weather Lore : a Collection of Proverbs, Sayings, and Rules 

concerning the Weather, R. Inwards, 217
Hand- und Hilfsbuch zur Ausfiihrung physiko-chemischer 

Messungen, W. Ostwald, J. W. Rodger, 219
Hand-Book of British Hepaticae, M. C. Cooke, 220
The Royal Natural History, R. Lydekker, 220
Index Kewensis plantarum phanerogamarum nomina et 

synomyna omnium generum et specierum a Linnaeo usque 
ad annum mdccclxxxv complectens nomine recepto auctore 
patria unicuique plantae subjectis, Sumptibus Caroli 
Roberti Darwin, ductu et consilio Josephi D. Hooker, con- 
fecit B. D. Jackson, 241

In the High Heavens, Sir R. S. Ball, F.R.S., R. A. 
Gregory, 243

Practical Agricultural Chemistry for Elementary Students, J.
Bernard Coleman and Frank T. Addyman, 244

Bionomie des Meeres, Johannes Walther 244
The Story of Our Planet, T. G. Bonney, F. R. S., Supp. iii.
The Collected Mathematical Papers of Arthur Cayley, F.R. S., 

Supp. iv.
The Pamirs, Earl of Dunmore, Supp. vi.
Catalogue of the Madreporarian Corals in the British 

Museum, George Brook, Prof. Alfred C. Haddon, Supp. 
ix.

Physiological Chemistry of the Animal Body, Arthur Gamgee, 
F.R.S., Dr. J. S. Edkins, Supp. x.

An Essay on Newton’s “ Principia,” W. W. Rouse Ball, 
Supp. xii.

Engineering, Drawing, and Design, Sydney H. Wells, N. J. 
Lockyer, Supp. xiii.

Catalogue of the Egyptian Collection in the Fitzwilliam 
Museum, E A. Wallis-Budge, F.S. A., Supp. xiii.

Horns and Hoofs, R. Lydekker, Supp. xiv.
A Treatise on Hygiene and Public Health, T. Stephenson 

and Shirley F. Murphy, 285
Public Health and Demography, Edward H. Willoughby, 

285
Methods of Practical Hygiene, Prof. K. B. Lehmann, 285
Text-Book of Geology, Sir Archibald Geikie, F.R.S., Prof.

A. H. Green, F.R.S., 287
On the Chemistry of the Blood, and other Scientific Papers, 

L. C. Wooldridge, 289



An Elementary Text-Book on Agricultural Botany, M. C. 
Potter, 290

Healthy Hospitals : Observations on some Points connected 
with Hospital Construction, Sir Douglas Galton, F.R.S., 
290

The Vault of Heaven, Richard A. Gregory, 291
A Journey through the Yemen, and some General Remarks 

upon that Country, Walter B. Harris, 291
Chinese Central Asia: a Ride to Little Tibet, Henry Lans- 

dell, W. F. Kirby, 309
Collected Essays, T. H. Huxley, F.R.S., Prof. E. Ray 

Lankester, F.R.S.; 310
Grundziige der Physiologischen Psychologic, Wilhelm Wundt, 

3H
Round the Works of our Great Railways, N. J. Lockyer, 

312
The Essentials of Chemical Physiology, Prof. W. D. Halli

burton, 313
The Sacred City of the Ethiopians, J. T. Bent, 314
Fra i Batacchi indipendenti, 314
Romance of the Insect World, L. N. Badenoch, 314
Darwinianism: Workmen and Work, James Hutchison

Stirling, Dr. Alfred R. Wallace, F.R.S., 333
Dynamos, Alternators, and Transformers, Gisbert Kapp, 

337
Golf: a Royal and Ancient Game, Robert Clark, W. Ruther

ford, 338
Celestial Objects for Common Telescopes, Rev. T. W. Webb, 

339
Plane Trigonometry, S. L. Loney, 339
Notes on Recent Researches in Electricity and Magnetism, 

Prof. J. J. Thomson, F.R.S., Prof. A. Gray, 357
The Applications of Elliptic Functions, Alfred George 

Greenhill, F.R.S., H. F. Baker, 359
The Dispersal of Shells, Harry Wallis Kew, Clement Reid, 

361
The Wilder Quarter-Century Book, 362
Machine Drawing, Thomas Jones and T. Gilbert Jones, 362
Hydrostatics and Pneumatics, R. H. Pinkerton, 362
How to Manage the Dynamo, S. R. Bottone, 363
Lectures on Maxwell’s Theory of Electricity and Light, Dr.

Ludwig Boltzmann, 381
The Story ol the Sun, Sir Robert Ball, F.R.S., A. Fowler,

The Butterflies and Moths of Tenerifle, A. E. Holt White, 
W. F. Kirby, 384

Dictionary of the Active Principles of Plants, C. E. Sohn, 
385

Forschungsberichte aus der Biologischen Station zu Plbn, Dr. 
O. Zacharias, 385

Biology as n is applied against Dogma and Freewill and for 
Weismannism, II. Croft Hillier, 386

Heat : an Elementary Text-Book, Theoretical and Practical, 
for Colleges and Schools, R. T. Glazebrook, F.R.S, 386

Electrical Experiments, G. E. Bonney, 386
Handbuch der Stereochemie, Dr. Paul Walden, 409
Marine Boiler Management and Construction, C. E. Stro- 

meyer, 410
Chapters on Electricity, Samuel Sheldon, 411
Meteorology, II. N. Dixon, 412
A Text-Book on Electromagnetism and the Construction of 

Dynamos, Dugald C. Jackson, Prof. A. Gray, 429
A Text Book on Gas, Oil, and Air Engines, Bryan Donkin, 

N. J. Lockyer, 430
Human Physiology, John Thornton, Dr. J. S. Edkins, 431
Light : an Elementary Text-Book, Theoretical and Practical, 

for Collegesand Schools, R. T. Glazebrook, F.R.S., 432
Beni Hasan, P. E. Newberry, 432
Der Botanische Garten “’s Lands Plantentuin ” 2 v. 

Buitenzorg auf Java, 453
Eine Botanische Tropenreise, Indomalayische Vegetations- 

bilder und Reiseskizzen, Prof. Dr. Haberlandt, 453
A Manual of Telephony, W. H. Preece, F.R. S., and Arthur 

J. Stubbs, Prof. A. Gray, 454
Einfiihrung in das Studium der Bakteriologie mit besonderer 

Beriicksichtigung des mikroskopischen Technik fiir Aerzte 
und Studirende, Dr. Carl Gunther, Mrs. Percy Frankland, 

. 455Lectures on Mathematics, Felix Klein, 456

Elementary Trigonometry, H. S. Hall and S. R. Knight, 
456

A Treatise on the Theory of Functions, James Harkness and 
Frank Morley, 477

Drum Armatures and Commutators, F. W. Weymouth, E.
Wilson, 478

Illustrated Guide to British Mosses, H. G. Jameson, 479
Report of Observations of Injurious Insects and Common 

Farm Pests during the Year 1893, with Methods of Pre
vention and Remedy, Eleanor A. Ormerod, 480

On the Definitions of the Trigonometric Functions, A. 
Macfarlane, 480

Key to Mr. J. B. Lock’s Shilling Arithmetic, Henry Carr, 
480

The Flowering Plants of Western India, Rev. A. K. Nairne, 
501Cancer, Sarcoma, and other Morbid Growths, considered in 
Relation to the Sporozoa, J. Jackson Clarke, 502

The Fauna of the Deep Seas, Sydney J. Hickson, 502
A Treatise on Elementary Hydrostatics, John Greaves, 503
The Pharmacopaeia of the United States of America, 525 
Tree Pruning : a Treatise on Pruning Forest and Ornamental

Trees, A. des Cars, Prof. W. R. Fisher, 526
Practical Forestry, Angus D. Webster, Prof. W. R. Fisher, 

526
Micro-Organisms and Fermentation, Alfred Jorgensen, Dr.

A. A. Kant hack, 527
A Year amongst the Persians, Edward G. Brown, 528
Nature Pictures for Little People, W. Mawer, 529
Social Evolution, Benjamin Kidd, Dr. Alfred R. Wallace, 

F.R.S., 549
Essays in Historical Chemistry, Prof. T. E. Thorpe, F.R.S., 

M. M. Pattison Muir, 551
The Canadian Ice Age, Sir J. William Dawson, F. R.S., 

552
Grundziige einer Entwickelungsgeschichte der Pflanzenwelt 

Mitteleuropas seit dem Ausgangder Tertiiirzeit, Dr. August 
Schulz, 553

Elementary Metal Work, G. C. Leland, 554
The Theory of Heat, Thomas Preston, Prof. G. Carey 

Foster, F.R.S., 573
Philip’s Systematic Atlas, E. G. Ravenstein, 574
Life and Rock: a Collection of Zoological and Geological 

Essays, R. Lyddeker, 575
Disease and Race, Jadroo, 575
The Macleay Memorial Volume, 597
An Elementary Treatise on Fourier's Series and Spherical, 

Cylindrical, and Ellipsoidal Harmonics, W. E. Byerly, 598
Bird Life in Arctic Norway, Robert Collet, 599
A Text-Book of Euclid’s Elements, H. S. Hall and F. H.

Stevens, 599
Reymond (Dr. A. du Bois), Lilienthal’s Experiments in Flying, 

356
Rheam (W.) Experiments in Elementary Physics, 433
Rhinoceros in London, White, Rowland Ward, 584
Rhone at Entrance into Lake of Geneva, Composition of Water 

of, A. Delebecque, 264
Rhythm, Music, and Muscle, Prof. P. Clifford Allbutt, 340
Riccd (Prof.), Mode of Propagation of Earthquake Shocks 

between Zante and Catania, 606 ; Speed of Perception of 
Stars, 608

Richards (Mr.), Occluded Gas contained in Oxides of Copper, 
Zinc, Nickel, and Magnesium prepared by Ignition of 
Nitrate, 209

Richards (Prof.) the Atomic Weight of Barium, 562
Richet (C.), Influence of Metallic Salts on Lactic Fermenta

tion, 96
Richter (Dr. M. M.), Best Method of using Oil in Calming 

Troubled Waters, 488
Riddle (Dr.), Researches on Melting-points of Refractory In

organic Salts, 110
Righi’s (Prof. Augusto), Experiments with Electromagnetic 

Waves of Small Length, 15 ; Righi’s Experiments on Hertz’s 
Oscillations, Dr. Rubens, 167 ; Improved Form of Black
burn’s Pendulum for Slow Production of Lissajous’s Figures, 
582 ; a very Sensitive Idiostatic Electrometer, 606

Rimington (E. C.), Behaviour of Air-Cone Transformer when 
Frequency below certain Critical Value, 46

Rink (Dr. II.), Death of, 210



Rio de Janeiro, Annuario do Observatorio do, 299
Ripples, E. Guyon, 143
Rivers according to Size, the Classification of, Marcel Dubois, 

487
Rix (Herbert), Henry Oldenburg, First Secretary of the Royal 

Society, 9
Rizzo (G. B.), Kirchhoff's Law connecting Absorptive and 

Emissive Powers of Substances tested for Glass by, 606
Robinson (Phil), Shakespeare’s Natural History, 444
Rock, on a Method of separating the Mineral Components of 

a, Prof. W. J. Sollas, F.R.S., 211
Rock, Life and, a Collection of Zoological and Geological 

Essays, R. Lydekker, 575
Rock-Basins : the Erosion of, Prof. T. G. Bonney, F.R.S., 52 ;

T. D. La Touche, 39 ; in the Himalayas, R. D. Oldham ; 
77 •

Rodet (J.), Les Courants Polyphases, 122
Rodger (J. W.), Hand-und Hilfsbuch ziir Ausfiihrung 

physiko-chemischer Messungen, W. Ostwald, 219 ; the 
Bakerian Lecture, 419; Measurements of Low Vapour 
Pressures, 436 ; the Behaviour of Liquids under High 
Pressure, 506.

Roepsel (Dr.), New Apparatus for obtaining Absolute 
Measurements of Magnetic Properties of different kinds of 
Iron, 595

Rogers (Mr.), Occluded Gas contained in Oxides of Copper, 
Zinc, Nickel and Magnesium prepared by Ignition of Nitrate, 
209

Rolfe (R. A.), leones Orchidearum Austro-Africanarum 
Extra-tropicarum, Henry Bolus, 50

Roman Villa near Cardiff, John Storrie, 605
Romanes (Dr. Geo. F.R.S.) Telegony 6; an Examina

tion of Weismannism, 49, 78 ; Experiments in Helio
tropism, 140 ; Experiments in Germination, 140 ; Panmixia, 
599 „ , ,

Rome: Solar Observations at, 07, 163 ; the International
Medical Congress at, 538, 563

Roncali (Signor), Virulence of Tetanus Bacillus increased by 
addition of other Organic Products, 254

Roscoe (Sir Henry, F.R.S.), Inorganic Chemistry for Beginners, 
3; the Secondary Education Movement, 203

Rosenfeld (Prof.), Cause of Explosion on Contact of Metallic 
Sodium with Water, 232

Ross (W. J. C.), Geology ofBathurst, New South Wales, 94
Rossel (Herr), New Method of preparing Phosphorus, 323
Rossikoff (K. N.), Lake Desiccation on Northern Slopes of 

Caucasus, 515
Rothney (G. A. G.), Mimicry of Hemiptera by Lepidoptera, 

619
Rothschild (Hon. Walter), the Apteryx Genus, 14
Roumania, Glazed Frost of November 11-12, 1893, in, 272
Rovigno Marine Biological Station, the, 560
Rowland’s Concave Gratings, the Astigmatism of, 489
Roy (Prof. Charles S., F.R.S.), the Directorship of the British 

Institute of Preventive Medicine, 269
Royal Astronomical Society, 345
Royal Institution, Resolution of Condolence with Mrs. Tyndall, 

179
Royal Meteorological Society, 119, 215, 307, 425, 547, 019
Royal Microscopical Society, 47, 119, 263, 330, 594
Royal Society, 140, 189, 263, 283, 306, 353, 377, 424, 449, 

472, 498, 570; Henry Oldenburg, First Secretary, Herbert 
Rix, 9; Medal Awards, 63; Anniversary Meeting, 134; 
the Royal Society, Sir John Evans, F.R.S., 576; the 
Royal Society Club, 79

Royal Society, Sydney, 332
Royere (W. de la), New Processes for Detection of Vegetable 

and Mineral Oils, 377
Rubens (Dr.), Righi’s Experiments on Hertz’s Oscillations, 167 
Rucker (Prof. Arthur W., F.R.S.), on M. Mercadier's Test of 

the Relative Validity of the Electrostatic and Electromagnetic 
Systems of Dimensions, 387 ; Dr. G. Johnstone Stoney, 
F.R.S., 432

Rudimentary (Vestigial) Organs, 199, 247 ; C. Mostyn, 247
Rugby School Natural History Society, 541
Runge (Prof. C.), Experiments on Flying, 157 ; Correction, 

183; the Spectra of Tin, Lead, Arsenic, Antimony and 
Bismuth, 509

Runge (Friedlieb F.), Celebration of Centenary of Birth of, 
415

Russan (Ashmore), the Orchid Seekers, 28
Russell (H. C., F.R.S.), Astronomical Photography, tit ; New 

Form of Rainlall Map, 180 ; New South Wales Government 
Report of Meteorological Observations for 1892, 252 ; on a 
Meteorite from Gilgoin Station, 325 ; Fine Aurora Australis, 
601

Russell (Dr. H. L.), the Bacterial Contents of Sea-water, 
559

Russell (Dr. J. S. R.), Functions of Cerebellum, 354
Russell (Hon. R.), Epidemic Influenza, 210 ; on “ Hail,” 217 ; 

Brilliant Aurora Borealis of March 30, 1894, 539 ; a Remark
able Meteor, 601

Russell (Dr. William J., F.R.S.), Ancient Egyptian Pigments, 
374

Russell (W.), Anatomical Modifications of Plants of the same 
Species in the Mediterranean Region and in the Region of 
the Neighbourhood of Paris, 620

Russell’s Observations on Microbial Condition of Massachusetts 
Coast Sea-water and Mud, 37

Russia : Introduction of Decimal System into, 129 ; Amber in, 
F. T. Kbppen, 181 ; Proposed Tea Cultivation in, 393

Russian Geographical Society, Memoirs of, 254
Rutherford (W.), Golf: a Royal and Ancient Game, 338
Rutley (Frank), the Origin of Certain Novaculites and 

Quartzites, 547
Ryan (Prof. J.), the Aurora of March 30, 554

Saccharomycetes, Recent Researches on, Alfred Jorgensen, 
Dr. A. A. Kanthack, 527

Sacken (Baron C. R. Osten), on the Bugonia Superstition of 
the Ancients, 198 ; the Earliest Mention of the Kangaroo in 
Literature, 198

Sacred City of the Ethiopians, the, J. T. Bent, 314
St. Petersburg Society of Naturalists, Memoirs of, 189
St. Petersburg, Bulletin de I’Academie des Sciences de, 23
Sakhalin, the Island of, F. Immanuel, 508
Salazan (Sefior), Micro-Organisms in Ice, 322
Salet, (G.), Death of, 604
Salient Points in the Science of the Earth, some, Sir J. W.

Dawson, F.R.S., 196
Sall, Virulence of Cholera Bacillus increased by, Dr. Gamaleia, 

132
Salts, on the.Fusibility of Mixtures of, M. H. Le Chatelier, 

595
Sanarelli (Dr.), Les Vibrions des Eaux et 1’Etiologie du 

Cholera, 231
Sand-filtration as a Means of Purifying Water, Mrs. Percy 

Frankland, 156
Sandeman (G.), a Parasitic Disease in Flounders, 119

| Sanderson (Prof. J. Burdon, F.R.S.), Human and Comparative
Anatomy at Oxford, 6

Sangle-Ferriere (M.), Discovery of Abrastol in Wines, 167
Sanitary Conference, the International, 538

( Sanitation : Electrical Sanitation, 469
Santiago, Diurnal Ground-Movements at, Dr. Obrecht, 130
Satellite, Anomalous Appearance of Jupiter's First, 300
Satellite, Period of Jupiter’s Fifth, Prof. E. E. Barnard, 85
Satellites, Jupiter’s, in 1664, 323
Satellite of Neptune, the, Prof. Struve, 324; M. Tisserand, 

543
Savelief (R.), Sun-spots and Solar Radiation, 274; Solar Spots 

and Heat received by Earth, 284
Scandinavia, the Slow Ascensional Movement of, A. 

Badonrean, 159
Scandinavian Ice-Sheet, the, Prof. T. G. Bonney, F.R.S., 388
Schaeberle (Prof. J. M.), Mechanical Theory of Comets, 84
Schaefer (H. L.), the Origin of Beats, 370
Schardt (Hans), Sur 1’Origine des Prealpes Romandes, 322
Scheele (Carl Wilhelm), Prof. T. E. Thorpe on, 32
Schenck (Prof.), the Alleged Action of Green Alga: as Water- 

Purifiers, 182
Schild (Dr.), Method of Differentiating Typhoid and Colon 

Bacilli, 298
Schlick (Otto), the Vibrations of Steamers, 491
Schmidt (Dr. Karl), Death of, 507
Schmidt (K. E. F.), Elliptic Polarisation of Reflected Light, 

547
Schbfer (Dr.), the Bacterial Efficiency of Power Cylinders in 

Water-Filtration, 180



Scholtz (Dr. M.), Changes in Position of Flower-Stalk of 
Cobtea scandens, 306

Schoute (Prof.), Regular Sections and Projections of Ikosa- 
tetrahedron, 144

Schrader (M.), Geographical Conditions of Pyrenees, 275
Schubert (Dr.), Further Observations of the Temperature and 

Humidity in Woods and in the Open, 596
Schulz (Dr. August), Grundziige einer Entwickelungsgeschichte 

der Pflanzenwelt Mitteleuropas seit dem e Ausgang der 
Tertiiirzeit, 553

Schulze-Berge (Herr F.), New Form of Rotary Air-Pump, 65 
Schumann (Victor), Photography of Rays of very Short Wave-

Lengths, 254
Schur (Prof.), a Bright Meteor, nr
Science : Science in the Magazines, 31, 155, 235, 352, 443, 

543 ; Elementary Course of Practical Science, Hugh Gordon, 
Sir Philip Magnus, 121 ; some Salient Points in the Science 
of the Earth, Sir J. W. Dawson, F.R.S., 196 ; American 
Journal of Science, 214; Revival of Science Gossip, 396; 
Science at the Free Libraries, Mr. Carrington, 418; Physio
logy for Science Schools, 431 ; Science Progress, 441 ; the 
Elizabeth Thompson Fund for Advancement of Scientific 
Research, 539 ; Prof. Michael Foster on the Organisation of 
Science, 563

Sclater (Dr. P. L., F.R.S.), the Zoological Record, 123
Scotland : Geological Survey of, 518 ; the Scottish Geographical 

Society and Antarctic Research, 257
Scott (D. H.), Organisation of Fossil Plants of Coal-Measures, 

449
Scott (Dr. J. Alfred), Method for Colouring Lantern-Slides for 

Scientific Diagrams and other Purposes, 572
Scott (R. H., F.R.S.), Remarkable Sudden Changes of Baro

meter on February 23, 1894,
Scourfield (D. J.), Entomostraca and Surface-Film of Water, 

474
Screens, Transparent Conducting, for Electric and other Appa

ratus, Prof. W. E. Ayrton, F.R.S., and T. Mather, 591
Scribner's Magazine, Science in, 352
Sea, the Fauna of the Deep, Sydney J. Hickson, 502
Sea-Level and Latitude, the Variations of, Prof. Bakhuyzen, 

476
Sea-Water, the Bacterial Contents of, Dr. H. L. Russell, 559 
Secondary Education Movement, the, Sir H. E. Roscoe,

F.R.S., 203
Seeley (H. G., F.R.S.), the Therosuchia, 450 ; Diademodon, 

45°
Seeman (Captain C. H.), Meteorological Conditions of Ham

burg Cholera Epidemic, 180
Seine-Saone Canal, Utilisation of Water-Power for Electrical 

Machinery on, M. Galliot, 272
Seismograph, a New Time-registering Photographic, Dr. A. 

Cancani, 64
Seismology: the Recent Earthquake, Charles Davison, 31 ; 

Diurnal Ground-Movements at Santiago, Dr. Obrecht, 130; 
Earth Movements, Prof. John Milne, F.R.S., 301 ; Mode of 
Propagation of Earthquake Shocks between Zante and 
Catania, Prof. Ricco, 606

Selwyn (Alfred R. C., F. R.S.), the Origin of Lake Basins, 
412

Semi-Azimuths, Navigation by, Ernest Wentworth Buller, 223 
Senegambia, Magnetic Experiments in, T. E. Thorpe, F. R.S., 

and P. L. Gray, 141
Separating the Mineral Components of a Rock, on a Method of, 

Prof. W. J. Sollas, F.R.S., 211
Sequoia gigantea acquired by British Museum, Remarkable 

Section of, 507
Serpent-Poison, Inoculation against, A. Calmette, 548
Setchell (W. A.), the Laminariacem, 207
Sewage, the Purification of, by Bacteria, Alex. C. Houston, 

246
Sewage, Reduction of Manganese Peroxide in, W. E. Adeney, 

499
Sewage, M. Hermite’s System of Treating Sewage Matter with 

Electrolysed Sea-Water, Dr. C. Kelly. 539
Sewer Air, Distribution of Zymotic Disease by, Mr. Laws, 347 
Sextic Resolvent of a Sextic Equation, on the, Prof. W.

Burnside, F. R.S., 618
Shakespeare’s Natural History, Phil Robinson, 444
Shan-si, the Plateau of, Mr. Obrucheff, 230
Sharp (Dr. D., F.R.S.,), White Ants, 522

Sharpe (Dr. R. Bowdler), an Ornithological Retrospect, 6 
Sheldon (Samuel), Chapters on Electricity, 411
Shells, Magnetic Shielding of Concentric Spherical, Prof. A.

W. Rucker, F. R.S., 141 ; Shells, the Dispersal of, Harry 
Wallis Kew, Clement Reid, 361

Shepton Mallet, Earthquake at, Prof. F. J. Allen, 229
Ships: the Loss of H.M.S. Victoria, Dr. Francis Elgar, 102, 

124, 151 ; the Manoeuvring Powers of Steamships and 
their Practical Applications, Vice-Admiral P. H. Colomb, 
R.N., 174

Shorter (Lewis R.), a Plausible Paradox in Chances, 413
Shrewsbury, Proposed Memorial to Charles Darwin at, 320
Shrubs of North-Eastern America, Charles S. Newhall, 28
Siam, the Upper Mekong, Warrington Smyth, 416
Siberia, Anadyr, a New Province in, 18
Siberia, a Sub-Tropical Miocene Fauna in Arctic, W. H. Dall, 

36
Siemens (Dr. Werner von), Personal Recollections of, 25
Siertsema (D.), the Magnetic Rotary Dispersion of Oxygen, 

607
Sigson (A.), Photography of Snowflakes, 131
Silicon, Carbide of, Manufactured by Dr. Miihlhauser’s Process, 

*7
Silk-Spider of Madagascar, the, Dr. Karl Muller, 253
Silver, Mirror, Chemically precipitated on Glass, Properties of, 

Herr H. Liidtke, 229
Silver on Platinum, Peculiarities of Electrical Deposit of, U. 

Behn, 321
Silvestri’s (Prof.) Geodynamic Observations of Etna Eruptions 

of May and June, 1886, 107
Simpler Figures, Mensuration of the, William Briggs and T. W. 

Edmondson, 28
Simpson (C. T.), the Unio Fauna of the Mississippi Valley, 64 
Sinuisoidal Currents, a Liquid Commutator for, Prof. J. A.

Ewing, F.R.S., 317
Skelfo, Are Birds on the Wing killed by Lightning ? 577
Skua, the Great, Threatened Extermination of, W. E. Clarke, 

253
Slaughtering Animals, the Humanest Method of, Dr. Dembo, 

427
Smith (Dr. Donaldson), intended Expedition to Lake Rudolph, 

606
Smith (Prof. Robertson), Death of, 538; Obituary Notice of, 

557
Smith (Worthington G.), Fireball, 577
Smithell’s (Prof. Arthur) Flame, 86, 149, 198
Smithsonian Institution Report, the, Prof. S. P. Langley, 397
Smyth (Warrington), the Upper Mekong, 416
Snail, the Kidney of the, Paul Girod, 380
Snow-Crystals, Prof. Hellmann, 216, 232
Snowflakes, Photography of, A. Sigson, 131
Social Evolution, Benjamin Kidd, Dr. Alfred R. Wallace, 

F.R.S., 549
Sohn (C. 1 E.), Dictionary of the Active Principles of Plants, 

385
Sohncke (Prof.), Observations during Nocturnal Balloon Ascents 

at Munich, 416
Solandi Sun-printing Process as Applied to Botanical Tech

nique, Prof. Byron Halsted, 370
Solar and Magnetic Phenomena, Correlation of, William Ellis, 

F.R.S., 30, 53, 78, 245; A. R. Hinks, 78; H. A. 
Lawrance, lot ; Dr. M. A. Veeder, 245

Solar Magnetic Influences on Meteorology, Prof. H. A. Hazen, 
464

Solar Observations at Catania, Rome, &c., 67
Solar Observations at Rome, 163
Solar Radiation, Sun-spots and, M. R. Savelief, 274
Solar Spots and Heat received by Earth, M. R. Savelief, 284
Solid Liquid Surfaces with Temperature, on the Change of 

Superficial Tension of, Prof. Geo. Fras. Fitzgerald, F. R.S., 
293

Sollas (Prof.), Geology of Dublin Area, 36
Sollas (Prof. W. J., F.R. S.), on a Method of separating the 

Mineral Components of a Rock, 211
Solubility of Normal Substances, General Law of, H. Le 

Chatelier, 524
Solvay (M. G.), Institutes of Electro-Biology and Physiology 

established at Brussels, by, 180
Sonnblick Mountain Observatory, 204
Sorel (E.), Adaptation of Alcoholic Ferments to Presence of



Hydrofluoric Acid, 356 ; Action of Water on Bicalcic Phos
phates, 572

South Kensington Museum, Mr. James McMurtrie’s Collection 
of Fossil Plants acquired by, 415

Space, Chemistry in, Dr. John Cannell Cain, 173
Space, on Homogeneous Division of, Lord Kelvin, P.R.S., 

445. 469
Spectacles for Double Vision, T. J. Dewar, 433
Spectrum Analysis: Objective Representation of Interference 

Phenomena in Spectrum Colours, E. von Lommel, 46; 
Spectra of Hot Gases probably due to Temperature, F. 
Paschen, 82; New Notation for Lines in Spectrum of 
Hydrogen, 162 ; Spectrum of Nova Norma:, 162, 397 ; Prof. 
W. W. Campbel), 586 ; Stars with Remarkable Spectra, 
T. E. Espin, 183; Photography of Rays of very Short 
Wave-Lengths, Victor Schumann, 254; Magnetic Rotary 
Dispersion of Carbon Bisulphide in Infra-Red part of Spec
trum, G. Moreau, 370; Instrument of Precision for Producing 
Monochromatic Light, A. E. Tutton, 377 ; Radiation of 
Gases, F. Paschen, 376 ; Combination of Prisms for a Stellar 
Spectroscope, II. F. Newall, 379 ; Method of Photographing 
Spectrum of Lightning, G. Meyer, 417 ; Comet-Spectra as 
affected by Width of Slit, 489 ; the Spectra of Tin, Lead, 
Arsenic, Antimony and Bismuth, Profs. Kayser and Runge, 
509 ; Spectroscopic Examination of Light Emitted by Pho- 
tinus corruscus Beetle, A. F. Miller, 540

Spencer (Herbert), Rejoinder to Prof. Weismann, 155 ; the 
Spencer-Weismann Controversy, P. Chalmers Mitchell, 373 ; 
Prof. Tyndall, 352

Spencer (W. G.), Effect upon Respiration of Faradic Excitation 
of Cerebrum in Animals, 353

Spermophiles of the Mississippi Valley, the, Vernon Bailev, 
36

Sphere, the Geometrical Properties of the, William Briggs and 
T. W. Edmondson, 75

Spherical Vortex, on a, Dr. J. M. Hill, 498
Spica, Occultation of, 464
Spiders: Further Notes and Observations upon the Instinct of 

some Common English, R. I. Pocock, 60; Protective Habit 
in a Spider, Prof. C. Lloyd Morgan, 102 ; Mimicry by a 
Spider, 207 ; the Silk Spider of Madagascar, Dr. Karl 
Muller, 253 ; Notes on the Habits of a Jamaican Spider, Prof. 
T. D. A. Cockerell, 412 ; the Su-pension of Foreign Bodies 
from Spiders’ Webs, R. Philipp, 481

Spiro (Dr. P. A.), Death of, 179
Sporozoa, Cancer, Sarcoma, and other Morbid Growths con

sidered in Relation to the, J. Jackson Clarke, 502
Sprenger (Prof. A.), Death of, 206
Springmann (P.), Polarisationof Solid Deposits between Electro

lytes, 376
Spruce (Richard), Obituary Notice of, 317
Sprung (Prof.), the Diurnal Range in Velocity and Direction 

of the Wind on the Eiffel Tower, 596
Spurge (J. B.), New Photometric Method, 355
Stadl (Dr. van der), Interaction between Oxygen and Phos- 

phuretted Hydrogen, 323
Stars : a New Southern Star Discovered by Mrs. Fleming, 38 ; 

a New Variable Star, Rev. T. E. Espin, 67, 184 ; New 
Variable Star in Andromeda, Rev. Thomas D. Anderson, 
101 ; Four New Variable, Discovery of, by Mrs. Fleming, 
608 ; the New Star in Norma, 85 ; Otto Struve’s Double
Star Measures, 111 ; Stars with Remarkable Spectra, T. E. 
Espin, 183 ; Electromotive Force from the Light of the 
Stars, Prof. Geo. M. Minchin, 269; Hydrogen Envelope of 
the Star D.M. +30’3639, Prof. W. W. Campbell, 210; 
Proper Motions of Stars, 349 ; Speed of Perception of Stars, 
Prof. Ricco, 608. (See also Astronomy.)

Stas's Determination of Atomic Weights, E. Vogel, 283 
Statics, Graphic Arithmetic and, J. J. Prince, 28
Statics and Dynamics, Solutions of the Examples in the Elements 

of, S. L. Loney, 122
Staurolite, Chemical Composition of, S. L. Penfield and J. II. 

Pratt, 402
Steam, on the Latent Heat of, P. J. Hartog and J. A. 

Harker, 5
Steam, the Cloudy Condensation of, Shelford Bidwell, F.R.S., 

212, 388, 413; Dr. Carl Barus, 363 ; John Aitken, F.R.S., 
34°

Steam-Engine, the Grafton High-speed, E. W. Anderson, 610 
Steam Jets from Various Orifices, Forms of, H. Parenty, 347

Steam Pumps on Russian Railways, Alexander Borodin, 19
Steamers, the Vibration of, Otto Schlick, 491
Steamships, the Manoeuvring Powers of, and their Practical 

Applications, Vice-Admiral P. H. Colomb, R.N., 174
Steamships, Effects of Reversing Screw on Steering of, 

Captain Bain, 208
Stearns (Dr.), the Albatross Collection of Galapagos Island 

Shells, 82
Stebbing (Rev. Thomas R. R.), a History of Crustacea. Recent 

Malacostraca; 74
Steel Meteorite, a Tempered, 372
Steele (W. H.), Electric Currents produced by heating various 

Metals, 131
Stehlin (H. G.), Zur Kenntniss der Postembryonalen Schiidel- 

metamorphosen bei Wiederkauern, 99
Stein’s (Dr.) Arctic Expedition, 256 ; Proposed Station in 

Ellesmere Land, 18 ; Plan for Exploration of Ellesmere 
Land, 346; the Proposed Continuous Polar Exploration, 
,24

Stellar Diameters, the Measurement of, Maurice Hamy, 275
Stephenson (T.), a Treatise on Hygiene and Public Health, 

285
Stereo-Chemistry, Recent Progress in, Prof. Victor Meyer, 

348 ; Extension of Inorganic Elements of Stereo-Chemistry, 
Dr. Werner, 372 ; Handbuch der Stereochemie, Dr. Paul 
Walden, 409

Stevens (F. H.), H. S. Hall and, a Text-Book of Euclid’s 
Elements, 599

Stevenson (C. A.), Telegraphic Communication by Induction 
by Means of Coils, 571 : Electric Communication between 
Lighthouses and Lightships without Submarine Cables, 581

Stevenson (J. J.), Geological use of Name “ Catskill,” 92 ;
Origin of Pennsylvania Anthracite, 271

Stewart (R. Wallace), a Text-Book of Heat, 171
Stigmata, the, of the Arachnida as a Clue to their Ancestry, H.

M. Bernard, 68
Stirling (Dr. James Hutchison), Darwinianis m ; Workmen and 

Work, 333
Stocks (II. B.), Coal-Balls and their Fossil Plant Contents, 14
Stokvis (Prof. B. J.), Chemistry in Relation to Pharmaco- 

Therapeutics and .Materia Medica, 587
Stones, Precious, 319
Stoney (Dr. G. Johnstone, F.R.S.), Vision with Compound 

Eyes, 379 ; on M. Mercadier’s Test of the Relative Validity 
ot the Electrostatic and Electromagnetic Systems of Dimen
sions, 432

Storrie (John), Roman Villa, near Cardiff, 505
Streets in Paris named after Men of Science, 558
Stromeyer (C. E.), Marine Boiler Management and Construc

tion, 410 ; Brilliant Aurora Borealis of March 30, 1894, 539 
Struve (Prof. Otto), Double-Star Measures, III ; the Satellite 

of Neptune, 324
Stuart-Menteath (M. P. W.), Ophites of Western Pyrenees, 264
Stubbs (Arthur J.), a Manual of Telephony, 454
Styles (W. A.), Orchids, 352
Submarine Cable between Zanzibar, Mauritius, and Seychelles, 

>34
Sugar as Food in Production of Muscular Work, Dr. Vaughan 

Harley, 283
Sugar-Cane Moth, the, A. S. Oliff, 64
Sugar Maples, W. Trelease, 323
Sulphide of Carbon, a New, A. E. Tutton, 275
Sun, an Annular Eclipse of the, 542
Sun, the Presence of Oxygen in the, Dr. Janssen, 585
Sun, the Story of the, Sir Robert Ball, F.R.S., A. Fowler, 

382
Sun-spots: Sun-spots and Solar Radiation, M. R. Sav61ief, 

274; Sun-spots and Magnetic Disturbances, Dr. L. Palazzo, 
327 ; Dr. M. A. Veeder, 503 ; the Sun-spot Period and the 
West Indian Rainfall, Maxwell Hall, 399 ; a Large Sun-spot, 
419; Sun spot Phenomena and Thunderstorms, Rev. W. 
Clement Ley, 531

Superstition, on the Bugonia, of the Ancients, Baron C. R. 
Osten-Sacken, 198

Suspension of Foreign Bodies from Spiders’ Webs, the, R. 
Philipp, 481

Swan (Prof.), Death of, 437
Swedish International Polar Expedition, Results of, Dr. J. 

Hann, 498
Swift’s New Biological Microscope, 523



Swinburne (James), Potentiometer for Alternating Currents, 
190

Switzerland, Central European Time to be adopted in, 158
Switzerland, the Experiments upon the use of Electricity gained 

from Water, 182
Sydney Royal Society, 332
Sylvester (Prof.), 13
Symons (G. J.), Rainfall Records in British Isles, 438
Symons’s Monthly Meteorological Magazine, 139, 238, 449, 

520
Symons (Mr.), March to October, 1893, 238
Syphilis, on the Presence of a Polymorphous Microbe in, Dr.

Golasz, 500
Systematic Nomenclature, Prof. G. F. Fitzgerald, F.R.S.. 

148 ; Fred. T. Trouton, 148

Tait (Prof. P. G.), a Treatise on the Kinetic Theory of Gases, 
Dr. William Watson, F.R.S., 73 ; Utility of Quaternions 
in Physics, A. McAulay, 193; the Compression of Fluid, 
33<

Tarr (R. S.), the Origin of Lake Basins, 315 ; the Finger Lakes 
in New York State, 606

Tasmania, the Recent Glaciation of, Dr. Alfred R. Wallace, 
F.R.S., 3

Tasmania, Coming International Exhibition at Hobart, 13
Taste among (North American) Indians, Sense of, E. H. S.

Bailey, 82
Tate (Prof. Ralph), the Geology of Australia, 277
Taylor (IL Dennis), Colour-Aberration of Refracting Tele

scopes, 183
Taylor (II. M.), Pitt Press Euclid V.-VL, 52
Taylor (Dr. J. C.), Temperature, Rainfall, and Sunshine of 

Las Palmas, Grand Canary, 425
Taylor (W. W.), Solutions of the Exercises in Taylor’s Euclid, 

I. to IV., 3
Tea-Cultivation in Russia, Proposed, 393
Teaching University, the, F. Victor Dickins, 536
Tebb (Miss M. C.), Note on the Liver-ferment, 52?
Technical Education : the Progress of, R. A. Gregory, 185 ; 

Bequest by Mr. T. H. Adam, 320; the Work of City and 
Guild of London Institutes for 1893, 607 ; the New Technical 
Educator, 148; Formation of Association of Technical In
stitutions, 321 ; on Preparing the Way for Technical Instruc
tion, Sir Philip Magnus, 400

Technology, the Massachusetts Institute of, 20
Tegetmeier (W. B.), Abnormal Eggs, 366
Telegony, Dr. Geo. J. Romanes, F. R.S., 6
Telegraphic Communication by Induction by Means of Coils, 

C. A. Stevenson, 571
Teleki’s (Count Samuel) the Last Great Lakes of Africa, 457 
Telephone in India, the, 460
Telephony, a Manual of, W. H. Preece, F.R.S., and Arthur

J. Stubbs, Prof. A. Gray, 454
Telescope for Greenwich, a New, 464
Telescopes, Colour-Aberration of Refracting, II. Dennis Taylor, 
_ 183
Telescopes, Celestial Objects for Common, Rev. T. W. Webb, 
^339
Telescopes, New Form of Equatorial Mounting for Monster 

Reflecting, Sir Howard Grubb, 499
Teller (F.), the so-called Granite of Bacher Mountains, 71
Temperature: Herr Galitzini’s Experiments in Estimation of 

Critical Temperature, 83 ; the Temperature of Ignition of 
Explosive Gaseous Mixtures, A. E. Tutton, 138 ; on the 
Change of Superficial Tension of Solid Liquid Surfaces with 
Temperature, Prof. Geo. Fras. Fitzgerald, F.R.S., 293 ; 
Lowest known Temperature, 394; Relation between Mean 
Quarterly and Death-rate Temperature, W. II. Davis, 547 ; 
Minimum Temperature of Visibility, P. L. Gray, 618; on 
the Magnetic Properties of Iron at different Temperatures, 
M.P. Curie, 620

Tempered Steel Meteorite, a, 372
Temple to Mercury on Puy-de-D6me, Discovery of Ruins of, 
,14

Ten Kate’s (Dr. II.) Malaysian and Polynesian (Anthropo
logical) Researches, 23

Teneriffe, the Butterflies and Moths of, A. E. Holt White, 
W. F. Kirby, 384

Tennant (John), the Viscous Motion of Ice, 173

Terrestrial Deformation in the Niagara District, Inferred Rate 
of, 520

Terrestrial Refraction in the Western Himalayas, Gen. J. T.
Walker, F. R.S., 498

Tesla (Nikola), T. C. Martin, 352
Tesu, Colouring Matter of, J. J. Hummel and W. Cavallo, 

377
Tetanus Bacillus, Virulence of, increased by addition of other 

Organic Products, Signor Roncali, 254
Tetanus-Poison, Drs. Fermi and Pernossi, 540
Tetrahedra, on the Division of a Parallelepiped into, Prof. Crum 

Browne, 571
Texas, the Trinity Flora of, W. M. Fontaine, 36
Thermal Expansion of Diamond, the, Dr. J. Joly, F.R.S., 

480
Thermodynamics : Heat and the Principles of Thermo

dynamics, C. II. Draper, 148 ; the Second Law of Thermo
dynamics, S. H. Burbury, F.R.S., 150; G. H. Bryan, 197;
S. H. Burbury, F.R.S., 246

Thermometer for Laboratory Orens, Electric Alarm, M. 
Barelle, 355

Thermometer, New High Temperature, Messrs. Baly and 
Chorley, 538

Thessaly, the Geology of, Prof. V. Hirbel, 36
Thiele (Dr.), Isocyanogen Tetrabromide, no
Thiselton-Dyer (W. T., F.R.S.), the Supposed Glaciation of 

Brazil, 4
Thomas (G. L.), Separation of Three Liquids by Fractional 

Distillation, 93
Thompson (Beeby), Landscape Marble, 522
Thompson (Elizabeth) Fund for Advancement of Scientific 

Research, 539
Thomson (J. J., F. R.S.), Notes on Recent Researches in Elec

tricity and Magnetism, Prof. A. Gray, 357 ; Electricity of 
Drops, 378

Thorne (Dr. L. T.), the New Process for Enriching Coal-Gas 
with Oxy-Oil Gas, 162

Thorneycroft (J. L.), the Circulation of Water in the Thorney- 
croft Water-tube Boilers, 491

Thornton (John), Human Physiology, Dr. J. S. Edkins, 431
Thorpe (Prof. T. E., F.R.S.): on Carl Wilhelm Scheele, 32 ;

Magnetic Experiments in Senegambia, 141 ; the Bakerian 
Lecture, 419; Essays in Historical Chemistry, M. M. Patti
son Muir, 551

Thudichum (J. L. W.), Formation of Benzoic Derivatives of 
Urochrome, 142

Thunderstorms, Sun-spot Phenomena and, Rev. W. Clement 
Ley, 531

Thwaites (C.), Aurora of February 28, 441
Thyroid Gland, the, 270
Tibet, the Chinese Map of, Dr. Wegener, 275
Tidal Phenomena, Grablovitz's Mareographical Observations in

Italy, 134
Tietze (Dr. Emil), Geology ->f Ostrau District, 46
Tilden (W. A.), Combination of Hydrocarbons with Picric 

Acid, 142
Time, Central European, adopted in Denmark, 228
Time, Central European, adopted in Italy, 8t ; Adoption of 

Signor G. Jervis’s Improved Clock-Dial and Time-Table, 8t
Time, Central European, to be adopted in Switzerland, 158 
Time-Infinitesimal, Phenomena of the, Prof. E. L. Nichols, 

"3
Tisserand (F.), Motion of Jupiter’s Fifth Satellite, 239; the 

Satellite of Neptune, 543
Tilchener (Dr. E. B.), Physiological Psychology and Psycho

physics, 457
Titherley (A. W.), Amides of Sodium, Potassium, and Lithium, 

523
Tobias (Celestin), on Absorption by the Bile Ducts, 617
Todd (Sir Charles), Meteorological Work in Australia, 229
Togo, Kling and Biittner’s Expedition to, 207
Tomatoes, Dropsical Disease in, G. F. Atkinson, 298
Tombs at Beni Hasan, the, P. E. Newberry and G. W. 

Fraser, 169
Topinard (Dr. P.), Distribution of Red Hair in France, 472 ;

the Perfect Man, 520
Torquay, the Climate of, A. Chandler, 253
Toxicology: Poisonous Principles of Adder’s Blood, MM. 

Phisalix and Bertrand, 284 ; Viper Poison, C. Phisalix and 
G. Bertrand, 380



[Supptement to Nature, 
May 3t, 1894

Trachcate Arthropoda, on the Classification of the : a 
Correction, R. I. Pocock, 124

Transactions of Austrian Geological Survey, 71
Transformers, Dynamos, Alternators, and, Gisbert Kapp, 337
Transparent Conducting Screens for Electric and other

Apparatus, Prof. W. E. Ayrton, F.R.S., and T. Mather, 591
Transvaal, Entomological Collecting in the, 12
Traube (Dr. Hermann), General Method of Artificially Repro

ducing Crystallised Anhydrous Silicates, 161
Tree Pruning, A. des Cars, Prof. W. R. Fisher, 526
Trees, British Forest, J. Nisbet, 1
Trees, Measurements of Growth of, J. Keuchler, 439
Trelease (W.), Sugar Maples, 323
Triarthrus, the Appendages of the Pygidium of, Charles E.

Beecher, 617
Trigonometry: Accuracy of Divisions of Altazimuths of Pistor 

and Martin and of Repsold, Prof. J. A. C. Oudeman, 192 ; 
Plane Trigonometry, S. L. Loney, 339; Elementary Trigo
nometry, II. S. Hall and S. R. Knight, 456 ; on the 
Definitions of the Trigonometric Functions, Dr. A. Mac- 
farlane, 480

Trillat (M.), New Mode of Preparing Methylamine and Ethy
lamine, 300

Trilobites: Larval Form of Triarthrus, C. E. Beecher, 92 ; the 
Systematic Position of the Trilobites, II. M. Bernard, 521

Trimen (Henry, F. R.S.), the Royal Botanic Gardens, 
Peradeniya, 539

Tropical Botanic Gardens and their Uses, 453
Trouton (Fred. T.), Systematic Nomenclature, 148
Trow (A. H.), Apogamy in Pieris serrulata (L. fil.) Var. 

Cristata, 434
Trunk, Relation of the Length of the, to the Height, Ch.

Ford, 520
Trutat (Eugene), Les Pyrenees, 122
Tubercle Bacillus, Possible Transmission by Cigars of, Dr.

Kerez, 371
Tubes, on the Motion of Bubbles in, 351
Tumours, the Parasitic Theory of the Causation of Malignant, 

J. Jackson Clarke, 502
Tunicate, the, 179
Turkestan, the Earthquake of November 5 in Russian, 159
Turkey, Pasteur Institutes to be established in, 437
Tusayan Villagers, on the Cardinal Points of the, J. Walter 

Fewkes, 388
Tutton (A. E.), the Preparation and Properties of Free 

Hydroxylamine, 105 ; the Temperature of Ignition of 
Explosive Gaseous Mixtures, 13S ; a New Process for the 
Preparation of Ethers, 184 ; a New Sulphide of Carbon, 275 ; 
Instrument for Accurately Grinding Section-Plates and 
Prisms of Crystals, 377 ; Instrument of Precision for Pro
ducing Monochromatic Light of any Desired Wave Length, 
377; Iodine as a Base-forming Element, 442; the New 
Iodine Bases, 467 ; Further Light upon the Nature of the 
Benzene Nucleus, 614

Tyndall (Prof.), Death and Obituary Notice of, 128; Funeral 
of Prof. Tyndall, 158 ; Resolution of Condolence of Royal 
Institution with Mrs. Tyndall, 179 ; Herbert Spencer, 352

Typhoons of 1892, the Rev. S. Chevalier, 560

Ulrich (Dr. F.), Death of, 538
Ungulates, the, Os Pedis in, Prof. A. E. Mettam, 341
United Kingdom, Geological Survey of the, Sir Archibald 

Geikie, F. R.S., 495, 518
United Stales: the Pteropod Collections of the Albatross, 36 ; 

Eighth Report of United States Bureau of Ethnology, 132 ; 
U.S. Naval Observatory, Capt. F. V. McNair, 324 ; Great 
Storm in United States, 369; Geologic Atlas of, Sheet i., 
369; Metrical System adopted by the United States, Henry 
Gannett, 461 ; the Pharmacopa:ia of the United States of 
America, 525 ; Mr. F. L. Scribner appointed Government 
Agrostologist, 605

Universities: University Intelligence, 22, 45, 70, 92, 117, 139, 
166, 283, 329, 352, 376, 401, 422, 448, 471, 497, 546; 
University of Edinburgh, Recent Benefactions, 252 ; Report 
of the Gresham University Commission, 405 ; University 
College : Physiological Psychology and Psycho-Physics, 252 ; 
Dr. E. B. Titchener, 457 ; the Teaching University, F. Victor 
Dickins, 536 ; the Proposed Reconstruction of the University 
of London, 558

Upham (Warren), Glacial Stria: of Somerville, 183 ; Theory of 
the Formation of Drumlins near Boston, U.S.A., 207; 
the Fishing Banks between Cape Cod and Newfoundland, 
402

Urich (F. W.), Centipedes and theirYoung, 531
Uropodinn:, Notes on the, A. D. Michael, 594
Uschinsky (Dr.), Cultivation of Pathogenic Bacleria in non- 

Albuminous Media, 83 ; the Tetanus Bacillus, 84 ; the Fer
ment Character of Toxic Products of Pathogenic Bacteria, 
208

Vallot's 1887 Mont Blanc Meteorological Observations, Alfred 
Angot, 167

Manila teres, Peculiar Method of the Development of the 
Axillary Buds of, Henry Dixon, 523

Vanlair (C.),(Chronometric Determinations relating to Regenera
tion of Nerves, 283

Vapour Pressure inside Foam, on the Equilibrium of, Prof. G.
F. Fitzgerald, F.R.S., 316

Vapour Pressures, Measurement of Low, J. W. Rodger, 436 >
Variable in Andromeda, Anderson’s, Prof. E. Pickering, 419
Variable Star, a New, Rev. T. E. Espin, 67, 184
Variable Stars, Discovery by Mrs. Fleming of Four New, 608
Variation of Latitude, the, Pror. S. C. Chandler, 133
Vatican Observatory, the, R. A. Gregory, 341
Vault of Heaven, the, Richard A. Gregory, 291
Veeder (Dr. M. A.), Correlation of Solar and Magnetic Pheno

mena, 245 ; Sun-spots and Magnetic Disturbances, 503
Veley (V. H.), the Interaction of Chlorine and Lime, 118
Venus, the Planet, 233, 413
Verney (Sir Harry), Death of, 368
Verschail'elt (J.), Refractometer applied to Study of Chemical 

Reaction, 546 ; on the Phenomenon of Beats in Luminous 
Vibrations, 617

Vesuvius, Activity of, 34
Vibrations, on the Phenomenon of Beats in Luminous, Dr. J.

Verschaffelt, 617
Victoria, the Loss of II.M.S., Dr. Francis Elgar, 102, 124, 

«5i
Victoria Institute, 594
Victoria Regia Tank in the Botanical Gardens, Fauna of the, 

Frank E. Beddard, F. R.S., 247
Vignon (Leo), Stability and Conservation of Dilute Solutions 

of Corrosive Sublimate, 167
Villard (M.), Hydrate of Nitrous Oxide, 524
Vinegar-producing Yeast, Dr. Lafar, 183
Viper-Poison, C. Phisalix and G. Bertrand, 380
Vis (C. W. de), the Diprotodon and its Times, 159 ; a Tbylo- 

cine of Earlier Nototherian Period in Queensland, 264
Viscous Motion of Ice, John Tennant, 173
Visibility, on the Minimum Temperature of, P. L. Gray, 618
Vision with Compound Eyes, Dr. G J. Stoney, 379
Vision, Spectacles for Double, T. J. Dewar, 433
Viticulture ; the Propagation of Pourridilby Storage of Graft- 

Slips in Moist Sand, A. Prunet, 24 ; the Grape-Vine Harvest 
of 1893, M. Chambrelent, 47

Vivisection ; Prof. Frankland's Our Secret Friends and Foes, 
34

Vivisection Bill, the Indian, and the Anti-Vivisectiomsts, 130
Vogel (E.), Stas’s Determination of Atomic Weights, 283
Voices from Abroad, Prof. Henry E. Armstrong, F. R.S., 225
Voie Lactce dans rHemisphere Boreal, La, C. Easton, 99
Volcanoes : Activity of Vesuvius, 34 ; Prof. Silvestri’s Geo- 

dynamic Observations of Etna Eruptions of May and June, 
1886, 107 ; Volcano Folk-Lore of India, Dr. V. Ball, 109 ; 
Eruption of El Calbuco (Andes), A. E. Nogucs, 179

Vole, Field, the Disappearance of the, Peter Adair, 14
Vortices, Paired Motion of, with a Common Axis, A. E. H.

Love, 499

Wagner, Bedell, and Miller (Messrs.), New Form of Contact- 
Maker, 37

Walden (Dr. Paul), Handbuch dcr Stereochemie, 409
Wales, Earthquake in, 34
Walker (Charles Clement) Prize for Investigation of Cancer, 

S°8
Walker (Gen. J. T., F.R.S.), Terrestrial Refraction in the 

Western Himalayan Mountains, 498



Walker (Mr.), Experiments in Devices for Compensating 
Hysteresis of Iron used for Measuring Instruments, 208

Wallace (Dr. Alfred R., F. R.S.), the Recent Glaciation of 
Tasmania, 3 ; the Ice Age and its Work, 31, 155 ; Sir Henry 
II. Howorth on Geology in Nubibus, 52, tor, 173; Recog
nition Marks, 53; the Origin of Lake Basins, 197, 220; 
Darwinianism : Workmen and Work, Dr. James Hutchison

.' Stirling, 333 ; Social Evolution, Benjamin Kidd, 549 ; What 
are Zoological Regions? 610

Wallis-Budge (E. A., F.S. A.), the Mummy, 97
Walther (Johannes) Bionomie des Meeres, 244
Ward (Dr. II. M., F.R.S.), Action of Light on Bacteria, 166, 

353; Bacterial Photographs of Solar Electric Spectra, 
353; Recent Investigation and Ideas on the Fixation of 
Nitrogen by Plants, 511

Ward (Lester), the Status of the Mind Question; 510
Ward (Rowland), White Rhinoceros in London, 584
Ward(R. de C.), Thunderstorms, 416 ; the Study of Thunder

storms in Italy, 423
Washington (H. S.), the Basalts of Kula, 402
Wasps, the Reproduction of, Paul Marchal, 47
Water, Sand Filtration as a Means of Purifying, Mrs. Percy 

Frankland, 156
Water-Filtration ; the Bacterial Efficiency of Porous Cylinders, 

Dr. Schafer, 160
Water-Power, the Falls of Niagara and its, 482
Water-Purifier, the Alleged Action of Green Alga: on, Prof.

Schenck, 182
Watson (Dr. William, F.R.S.), a Treatise on the Kinetic 

Theory of Gases, Prof. P. G. Tait, 73
Watts (W. W.), Perlitic Cracks in Quartz, 547
Wave-Lengths of the Nebular Lines, Prof. Keeler, 18
Waves, Best Method of Using Oil in Calming, Dr. M. M.

Richter, 488
Weather, the Moon and, 275
Weather Lore, Richard Inwards, 217
Webb (Dr.), Death of, 129
Webb (Rev. T. W.), Celestial Objects for Common Telescopes, 

339
Webster (Angus D.), Practical Forestry, 526
Wegener (Dr.), the Chinese Map of Tibet, 275
Weir (J. Jenner), Death of, 538
Weismann (Prof.), Rejoinder to, Herbert Spencer, 155 
Weismann, the Spencer-, Controversy, P. Chalmers Mitchell, 

373 . .Weismannism, an Examination of, Dr. G. J. Romanes, F.R.S., 
49, 78

Weismannism, Biology as it is applied against Dogma and 
Freewill and for, II. Croft Hiller, 386

Weiss (Dr. G. A.), Death of, 538
Webs, the Suspension of Foreign Bodies from Spiders’, R.

Philipp, 481
Wells (II. G.), Text-book of Biology, 148
Welsh (F. R.), the Aurora of March 30, 576
Werner, (Dr.), Extension of Stereochemistry to Inorganic 

Elements, 372
Wernicke (Herr), Vitality of Cholera Organisms on Tobacco, 

108
Wernicke (W.), Normal and Anomalous Changes of Phase 

during Reflection of Light by Metals, 547
Weymouth (F. M.), the Construction of Drum Armatures and 

Commutators, E. Wilson, 478
Weyr (Prof. E.), Death of, 393
Wheat-growing in Indiana, 15
White (A. E. Holt), the Butterflies and Moths of Teneriffe, 

W. F. Kirby, 384
White (C. A.), Relation of Fog-Signals to other Sounds, 508
White (W. IL), Recent First-class Battleships, 490
White (Mr.), Polymeric Modifications of Acetic Aldehyde, 396
White Ants, Dr. D. Sharp, F.R.S., 522
Wiazemski’s (Prince Constantine) Journey through Asia, 324 
Wiedemann’s Annalen der Physik und Chemie, 46, 117, 239, 
, 376. 449> S47
Wiesner (Prof. J.), Influence of Artificial Rain on Plants, 253
Wilde (H., F.R.S.), Magnetarium, 521
Wilder Quarter-Century Book, the, 362
Wilks (Dr. S., F. R.S.), Muscular Action the Origin of Music, 

271
Willey (Arthur), Efigonichthys cultellus, 423

Williams (Dr. C. Theodore), the Climate of Southern California, 
3°7

Williamson (W. C., F.R.S.,), Organisation of Fossil-Plants of 
Coal-Measures, 449

Willis (J. C.), Gynodiaecism (111.), 167 ; Deherainea smaragd ina, 
523

Williston (Prof.), Congenerousness of Pleranodon, Marsh,with 
Otiiithostoma, Seehy, K9

Willoughby (Edward F.), Public Health and Demography, 
285

Wilson (E.), the Construction of Drum Armatures and Commu
tators, F. M. Weymouth, 478

Wind, the Internal Work of the, Prof S. P. Langley, 273
Wind, the Noith-East, S. II. Burbury, F.R.S., 481 ; Prof. T.

G. Bonney, F.R.S., 577
Winder (G.), Synthesis of Piazine Derivatives, 118 ; Interaction

of Benzylamine and Ethylic Chloracetate, 377
Wines, Discovery of Abrastol in, M. Sangle-Feniire, 167
Winogradsky (M.), a Soil-Microbe assimilative of Atmospheric

Nitrogen, 607
Wires, Torsional Oscillations of, Dr. W. Peddie, 331
Wistar (Isaac J.), the Postal Transmission of Natural History 

Specimens, too
Witz (M. Aime), Problemes et Calculs Pratiques d’Electricite,

Prof. A. Gray, 145
Wnukow (N.), the Bacilli of Leprosy, 231
Wohrmann (Baron von), Systematic Position of Trigonidoe and

Descent of Nayadidar, 46
Wolf (Prof. Rudolf), of Zurich, Death of, 162 ; Obituary Notice 

of, 266
Woilman (Mr.), Projected Arctic Expedition by, 416
Wolsingham Observatory, Report of the, 300
Wood, from being Worm-Eaten, Means of Preventing, Emile

Mer, 119
Woodlanders, with the, and by the Tide, 51
Wooldridge (L. C.), on the Chemistry of the Blood, and other

Scientific Papers, 289
Wright (Prof. G. Frederick), Glacial Erosion in Alaska, 316 ;

Continuity of the Glacial Epoch, 520
Wundt (Wilhelm), Grundziigeder Physiologischen Psychologic, 

3*1
Wiirtemberg, Complete Plesiosaurus found at, 271
Wyhe (M. van), the Ventral Nerves of Amphioxus, 24

Yeast, Vinegar-Producing, Dr. Lafar, 183
Yemen, a Journey through the, Walter B. Harris, 291
Yenisei Region, the Upper, Mr. Kryloff, 230
Young (Prof. Sydney, F.R.S.), Separation of Three Liquids 

by Fractional Distillation, 93 ; Van der Waal’s Generalisa
tions regarding “corresponding ” Temperatures, &c., 93

Zaaijer (Prof.), the Sutura Condylo-Squamosa of Occipital 
Bone of Man and Mammalia, 192

Zacharias (Dr. Q.), Forschungsberichte aus der Biologischen 
Station zu Pion, 385

Zante, in 1893, Velocity of Earthquakes at, Dr. G. Agamen- 
none, 439

Zenger (C. V.), the Systematic Aplanatic Objectives, 426 
Zittel’s (Dr. von) Handbook of Paleontology, 64
Zoology : Zoological Gardens, Additions to, 17, 38, 67, 84, 

no, 133, 162, 183, 209, 232, 256, 274, 300, 323, 349, 372, 
396, 419, 441, 464, 489, 511, 542, 562, 585, 608 ; Zoological 
Society, 95, 166, 190, 306, 378, 425, 475, 523, 594 ; Nether
lands Zoological Society, 24, 264; the Ventral Nerves of 
Amphioxus, M. van Wyhe, 24 ; Scheme for Mapping Geo
graphical Distribution of Vertebrates, Miller Christy, 35 ; 
the Zoological Record, R. I. Pocock, 53, 198 ; F. A. Bather, 
53, 198; Dr. P. L. Sclater, F.R.S., John E. Marr, 123; 
the Rise of the Mammalia in North America, Prof. II. F. 
Osborn, 235, 257 ; Novitates Zoologies, 396 ; Myology of 
the Hystricotnorphine and Sciuromorphine Rodents, F. G. 
Parsons, 523; Life and Rock, R. Lydekker, 575 ; the Naples 
Zoological Station, 604; What are Zoological Regions ? Dr. 
A. R. Wallace, F.R.S., 610

Zuntz (Dr.), New Method of Measuring Amount of Circulating 
Blood, 168; Experiments on Respiration by Skin and In
testine of Horse, 427



INDEX TO SUPPLEMENT OF JANUARY 18, 1894.
Ball(W. \V. Rouse), an Essay on Newton’s “Principia,” xii. 
Bonney (Prof. T. G., F.R.S.), the Story of Our Planet, iii. 
British Museum (Natural History), Catalogue of the Madrepor- 

arian Corals in the, George Brook, Prof. Alfred C. Haddon, 
ix.

Brook (George), Catalogue of the Madreporarian Corals in the 
British Museum (Natural History), Prof, Alfred C. Haddon, 
ix.

Cambridge: Catalogue of the Egyptian Collection in the Fitz
william Museum, E. A. Wallis-Budge, xiii.

Cayley (Arthur, F.R.S.), the Collected Mathematical Papers 
of, Major P. A, MacMahon, F.R.S., iv.

Chemistry, Physiological, of the Animal Body, Dr. Arthur 
Gamgee, F. R.S., Ur. J. S. Edkins, x.

Corals, Catalogue of the Madreporarian, in the British Museum 
(Natural History), George Brook, Prof. Alfred C. Haddon, 
ix.

Digestion, the Physiological Chemistry of, Dr. Arthur Gamgee, 
F.R.S., Dr. J. S. Edkins, x.

Dunmore (the Earl of), the Pamirs, vi.

Edkins (Dr. J, S.), Physiological Chemistry of the Animal 
Body, Dr. Arthur Gamgee, F.R.S., x.

Egypt : Catalogue of the Egyptian Collection in the Fitz
william Museum, E. A. Wallis-Budge, xiii.

Engineering Drawing and Design, Sydney H. Wells, N. J. 
Lockyer, xiii.

Fitzwilliam Museum, Catalogue of the Egyptian Collecton in 
the, E. A. Wallis-Budge, xiii.

Gamgee (Dr. Arthur, F.R.S.), Physiological Chemistry of the 
Animal Body, Dr. J. S. Edkins, x.

Geography : the Pamiis, the Earl of Dunmore, vi.

■Geology, the Story of Our Planet, Prof. T. G. Bonney, 
F.R.S., iii.

Haddon (Prof. Alfred C.), Catalogue of the Madreporarian 
Corals in the British Museum (Natural History), George 
Brook, ix.

Hoofs, Horns and, R. Lydekker, xiv.
Horns and Hoofs, R. Lydekker, xiv.

Lockyer (N. J.), Engineering Drawing and Design, Sydney 
H. Wells, xiii.

Lydekker (R.), Horns and Hoofs, xiv.

MacMahon (Major P. A., F. R.S.), the Collected Mathematical 
Papers of Arthur Cayley, F.R.S., iv.

Madreporarian Corals in the British Museum (Natural History), 
Catalogue of the, George Brook, Prof. Alfred C. Haddon, ix.

Mathematics: the Collected Mathematical Papers of Arthur 
Cayley, F.R.S., Major P. A. MacMahon, F.R.S., iv.

Natural History : the Catalogue of the Madreporarian Corals 
in the British Museum, George Brook, Prof. Alfred C. 
Haddon, ix.

Newton’s “ Principia,” an Essay on, W. W. Rouse Ball, xii.

Pamirs, the, the Earl of Dunmore, vi.
Physiological Chemistry of the Animal Body, Dr. Arthur 

Gamgee, F. R. S., Dr. J. S. Edkins, x.
Planet, the Story of Our, Prof. W. G. Bonney, F. R. S., iii.
“ Principia,” an Essay on Newton’s, W. W. Rouse Ball, xii.

Story of Our Planet, the, Prof. W. G. Bonney, F.R.S., iii.

Wallis-Budge (E. A.), Catalogue of the Egyptian Collection in 
the Fitzwilliam Museum, xiii.

Wells (Sydney IL), Engineering Drawing and Design, N.J.
Lockyer, xiii.



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

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

THURSDAY, NOVEMBER 2, 1893.

BRITISH FOREST TREES.
British Forest Trees. By J. Nisbet, D.CEc. (London : 

Macmillan and Co., 1893.)

WITH the exception of Dr. Schlich’s able “ Manual 
of Forestry,” of which two volumes are now be

fore the public, the English student of arboriculture has 
for many years past been almost entirely dependent on 
French and German works for recent information as 
regards the progress of that part of the art of forestry 
which deals with the cultivation of our native and intro
duced trees. The present work is a praiseworthy attempt 
to remedy this state of dependence, and to provide 
British foresters with a text-book which shall give the 
results of modern experience in an English dress.

The plan of the work is simple and to the point. After 
briefly summarising the history of British forests—too 
briefly, perhaps, will be the opinion of some—the author 
proceeds to enumerate the chief forest-trees of our 
country. To those who miss any reference to some of 
the minor and unimportant woody plants growing in our 
hedges, it should be pointed out that the principal forms 
met with as underwood or coppice are treated separ
ately at the end of the book ; while those who feel 
any surprise at the introduction of several European 
(but not British) and American trees, especially 
conifers, should bear in mind that these have been 
so much planted in England and Scotland of late years, 
that no work on British forestry can afford to neglect 
them. Mr. Nisbet seems to have carefully stated what 
is necessary in this connection.

The next sections of the book deal with the important 
and very interesting subjects of forest growth in rela
tion to soil, the growth of timber in general, and com
parative considerations regarding the growth of forest 
trees.

It may perhaps be doubted whether the author has 
succeeded in stating anything new in this connection, 
beyond what has already been put forward in other text
books, and it is admitted that the sources of theinforma- 

tion are almost entirely continental, especially German. 
Perhaps the chief merit of these parts of the book is the 
author’s manner of putting the facts ; for, on the whole, 
they read well and consecutively, and no student of 
sylviculture can fail to profit by them.

Sylviculture—and the same is true of forestry in 
general—is a subject about which much can be written 
and said, and the temptation to be prolix is great, with 
such materials. The author’s conscientious acknowledg
ments of the sources of his quoted tables and experi
mental data may certainly be put to his credit; and al
though we may doubt whether any practical forester will 
accept all the statements unreservedly—for foresters, 

। like farmers, are often somewhat apt to generalise too 
I widely from individual experience in one part of a 

country—few will deny that Mr. Nisbet has succeeded 
in putting forward very plainly a large amount of in
formation about the sylvicultural aspects of forests in 

| general. The chief fault to be found with this part of 
I the book is, perhaps, that the experience on which the 

statements are based is almost entirely German, whereas 
there is really a great deal to be said about the be
haviour and treatment of forests in this climate as 
well.

The principal, and by far the greater part of the book 
however, is concerned with the treatment of the several 
species of forest trees in detail. Here, again, the British 
cultivator will doubtless raise the objection that the 
author almost entirely confines himself to the experience 
of foresters in Germany ; but it is more and more borne 
in upon the reader that there is reason in this, in so far 
that several really great authorities on the cultivation 
of trees have arisen in that country, whereas it would be 
difficult to name any in this country.

Be this as it may, there can be no question that Mr. 
Nisbet has succeeded in collecting a very large amount 
of valuable information regarding the experience of 
foresters as to what trees will grow in certain situations, 
how fast they may be expected to grow there, and how 
much timber they may be made to yield if properly 
treated ; as to what trees should preferably be grown to
gether in mixed forests, and why such and such mixtures 
are undesirable ; and, further, to what dangers given 



species are exposed when grown in quantity, and so 
forth.

Some of the sections are notably long, and the author 
gives signs of the discursive habit incidental to those who 
read and transcribe much from German text-books; 
moreover, there arc sentences which betray the German 
method in their construction, and there is a distinctly 
Teutonic sound about some of the terms and short 
phrases, such as “ soil-improving,” “ free enjoyment of 
light and air,” “above-sketched method,” “equal-aged 
crops,” and so on.

With all its faults of diffuse writing, and a certain 
amount of repetition, the work is likely to be valuable to 
students of forestry in this country, as setting forth the 
experience of German and other continental authorities 
in the growth and tending of mixed and other forests. 
One or two misprints have come under our notice, e.g. 
an /has dropped on p. i6t ; and should not “prunosa” 
(p. 328) be pruinosa ? Again, why adopt the antiquated 
term “Scots Pine ”?

ASTRONOMY OF THE NINETEENTH 
CENTUR Y.

A Popular History of Astronomy during the Nineteenth 
Century. By Agnes M. Clerke. Third Edition. 
(London : A. and C. Black, 1893.)

UR1NG the six years that have elapsed since the 
publication of the second edition of Miss Clerke’s

classical history of astronomy, new light has been thrown 
upon a number of old ideas, and many important dis
coveries have been made. It became necessary, there
fore, for the authoress to revise her work, to add here, 
and substitute there, and in all cases to incorporate the 
recently-acquired facts without breach of continuity. 
There is no suggestion of interpolation, and nothing but 
praise can be given for the manner in which the selected 
material has been assimilated.

Attention may be directed with advantage to one or 
two points. On p. 199 a description is given of the 
luminous outburst observed upon the sun in September, 
1859. The occurrence is supposed to have been followed 
immediately by a break in the magnetic records at Kew, 
and every astronomical text-book instances it in evidence 
of the sun’s ability to disturb terrestrial magnetism. Miss 
Clerke’s words with reference to the matter are as fol
lows, the italicised expression being her own :—“ At the 
very instant of the solar outburst witnessed by Carring
ton and Hodgson, the photographic apparatus at Kew 
registered a marked disturbance of all the three mag
netic elements.” Now, at a meeting of the Physical 
Society in 1S86, the late Mr. Whipple said that from an 
examination of the magnetic curves, he believed “ the 
very slight notch in the record, many similar to which 
have occurred since, was of an accidental nature, and a 
mere coincidence.” (Nature, vol. xxxiii. p. 621.) 
Further, in a letter to the writer of this notice, Mr. 
Whipple remarked “it was merely an insignificant 
wriggle of the curves that was recorded at the time of the 
Carrington and Hodgson observation, and the great 

magnetic storm did not commence for some fifteen hours 
later.” Miss Clerke would do well to mention Mr- 
Whipple’s contention in a future edition, and if she 
will look at the traces and decide the point—accepting 
Sabine’s interpretation of a magnetic disturbance (Phil. 
Trans, vol.cliii. p. 274),she would do a good work. Possibly 
the coincidence will be disproved before the appearance 
of the next edition. Tenets of belief accepted quite as 
implicitly have had to be given up in the interim be
tween the publication of the second edition and the one 
before us. Thus, in the former edition we read (p. 437) 
“ the conspicuous bright line of the Draco nebula was 
found to belong very probably to nitrogen”; whereas the 
present rendering is “the conspicuous bright line of the 
Draco nebula, although nearly accordant in position with 
one belonging to nitrogen, has since proved to be 
distinct from it.” But for the suggestion that the 
chief nebular line had its origin in magnesium, 
the nitrogen origin would, in all probability, still be 
accepted. The search for truth initiated by the sugges
tion, has thus borne good fruit in disposing of the nitro
gen-origin “ for ever and for aye.” One begins to wonder 
why the idea remained above suspicion for so 
many years. It is well known that the green line of 
nitrogen is double, and it now appears that the mag
nesium fluting is really nearer the true position of the 
chief nebular line than the nitrogen double. What is 
more, the magnesium origin was indicated by laboratory 
experiments, whereas nitrogen had nothing but an 
approximate coincidence to support it.

In connection with the spectra of nebula; it may be 
pointed out that no mention appears to be made of the 
observation of the discontinuous character of the spec
trum of the Andromeda nebula (Roy. Soc. Proc. vol. xlv. 
p. 2 j 6), and of the white nebula in Draco, G.C. 4058 (Ibid. 
vol. xlviii. p. 219). This is to be regretted, forthe obser
vations are of importance, and, in all probability, many 
of the spectra now classified as continuous are only irregu
larly so; hence a study of these minute differences of 
brightness may very considerably add to our knowledge 
of stellar constitution. We also fail to find a description 
of Prof. Boys’ work on the heat of the moon and stars 
(Roy. Soc. Proc. vol. xlvii. p. 480).

There are seventy-two more pages in the third edition 
than in the previous one, and five plates have been 
added. An extremely useful set of tables of astronomical 
data has also been included. The chronological table 
has, of course, been brought up to date, and it gives an 
excellent digest of the work that has been done between 
March 1774 and April 1893. It can hardly be said, how
ever, that the strict impartiality which should characterise 
a history of astronomy has been exercised when an event 
of such local interest as a “Lecture by Dr. Huggins, on 
Nova Auriga;, at the Royal Institution,” is recorded as 
having taken place on May 13, 1892, while the announce
ment on February 8, 1892, of the duplex nature of the 
lines in the spectrum of the same Nova is unmentioned 
in the table.

The merits of the volume are now so well known that 
it is quite unnecessary to expatiate upon them. It seems 
to us, however, that if Miss Clerke were more a historian 
and less a partisan, her work would be of higher value.



OUR BOOK SHELF.
Inorganic Chemistry for Beginners. By Sir Henry 

Roscoe, F.R.S., assisted by Joseph Lunt. (London : 
Macmillan and Co., 1893.)

Everyone recognises the necessity for having works upon 
elementary science written by men in thorough touch 
with their subject. It is with some satisfaction, therefore, 
that we notice this book, in which Sir Henry Roscoe 
clearly expounds the elementary principles of chemistry, 
and describes some of the non-metallic elements and 
their more important compounds. The book differs from 
the author’s well-known “ Lessons in Chemistry ” in 
arrangement and in style, and is far better suited to the 
tyro in chemistry. In fact, it is adapted to suit the re
quirements of the syllabus of the Department of Science 
and Art, and both teachers and students under the 
Department will benefit by its introduction. There are 
twenty-one lessons in the book, each complete in itself. 
At the end of each lesson is a brief summary and a set 
<>f questions bearing upon the subjects treated. Believing 
with all educationalists that principles only become 
apparent when they are reflected by facts, the author 
illustrates each step with an experiment. One hundred 
and eight illustrations elucidate the text, and though 
many of them are of the ordinary stock character (which 
is, perhaps, unavoidable in a book of this kind) a fair 
proportion are from new blocks. In every respect the 
book is a good one, and contains the kind of knowledge 
that should be imparted to all beginners of science.

The Chemistry of Fire. By M. M. Pattison Muir.
(London : Methuen and Co., 1893.)

The fact that this book belongs to a University Extension 
Series vouches for the popular character of the contents. 
Extensionists should welcome Mr. Pattison Muir’s con
tribution to their literature, for it represents the work of 
a practical teacher, and combines accuracy with sim
plicity. It is now generally conceded that the best way 
to teach chemistry is to deal first with common occur
rences and things, and finally to generalise. Let a student 
once obtain a correct notion of the changes of composi
tion that happen in the burning of a candle, and he can 
comprehend all chemical changes. We therefore com
mend the book before us to the notice of committees and 
organisers of technical education, for it contains just the 
kind of knowledge that should be imparted to all students 
under their guidance. Like the majority of the volumes 
in the series to which this one belongs, ithe illustrations 
are few and very sketchy. On this account it will be 
difficult for the home-reader to get a clear conception of 
many of the experiments.
Solutions of the Exercises in Taylor's Euclid I. to IV.

By W. W. Taylor, M.A. (Cambridge: University 
Press, 1893.)

By the publication of these solutions, Mr. Taylor has 
furthered very considerably the usefulness of the book 
written by his brother. In the book he has worked 
out very fully all the problems, and has arranged the 
text in such a form as to be thoroughly intelligible to any 
student. Where several problems were of a similar 
character, it has been thought expedient to adopt a 
different mode of solution, while in some cases duplicate 
solutions have been given. Extension of theorems 
have here and there been inserted, and a few additional 
exercises will also be found to have been interpolated. 
By the adoption of a simple notation, reference can be 
directly made to the problems in the “ Pitt Press Euclid.” 
Both teachers and taught will find that they have a 
very useful companion to the above-mentioned book, 
while the latter will be very much enlightened in the art 
of solving many problems.
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LETTERS TO THE EDITOR.
\The Editor docs not hold himself responsible for opinions ex

pressed 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 oj Nature. 
No notice is taken of anonymous communications.}

The Recent Glaciation of Tasmania.
In a paper read before the Royal Society of Tasmania in 

June last, Mr. R. M. Johnston, F.L.S., gives a sketch of what 
is known of the glaciation of the island, or rather of the 
western portion of it, ior no indications of glaciers appear to 
have been discovered in the eastern half. This diflerence is 
supposed to be due to the fact that on the western side of the 
island the rainfall is from Joto 76 inches annually, while in the 
central valley it is but little over 20 inches. Indications ot 
glaciation among the western mountains were noticed by Mr. 
Charles Gould, Government geologist, about forty years ngo, 
and from information received from him through the late Chief 
Secretary of Tasmania, the Hon. J. R. Scott, Mr. Johnston 
took up the inquiry, and for many years has made explorations 
in the western plateaus and mountains. Mr. C. P. Sprent 
was another explorer who published some account of the glacial 
phenomena in 1886, while more recently Mr. T. B. Moore and 
Mr. Dunn have recorded similar observations. Mr. A. Mont
gomery, the present Government geologist, has also just pub
lished a paper on the same subject.

Mr. Johnston tells us that he has personally explored the 
whole of the western mountains, from the Picton and Craycrolt 
Rivers, southern branches of the Huon, in the extreme south, 
along the mountain ranges forming the western border of the 
central plateau, quite through to Emu Bay on the north coast ; 
and that he has found the clearest evidences of glaciation 
in almost every valley throughout this great extent of country. 
From the Arthur Range in the south to Mount Bischoff in the 
north, are numerous moraines, roches moutonnles, tarns and lakes 
in great abundance, polished and striated rock-surfaces, and 
numbers of true erratics. Near the sources of the Franklin 
River, under Mount Hugel, and only six or seven miles west of 
Lake St. Clair, are Lakes Dixon and Undine, of which Mr. 
Johnston writes :—“The valley of Lake Dixon is par excellence; 
the ideal of a perfect glacier valley. Noone, however ignorant 
of glacial action, could in this neighbourhood gaze upon these 
beautiful scooped, or rather abraded lakes or tarns, the snow- 
white, polished, billowy, and cascade-like roches moutonm’es, 
composed of quartzites, on the upper margin of Lake Dixon, 
together with the tumbled moraines and large erratics on the 
lower banks—at a level of about 2000 feet—without being im
pressed with the idea that its singularly characteristic features 
must have been produced by the slow rasping flow of an 
ancient river of ice.”

Further north, the Murchison, Macintosh and Huskisson 
rivers, all branches of the Pieman River, contain similar 
glacial markings ; and Mr. Dunn has recently described others 
of the same character about Lake Dora, nearer to the we t 
coast. The latter observer lays special stress on the rounded 
planed and scored rocks, on hard quartzite and conglomeiate 
rocks rounded and polished, on numerous tarns in rock-basins, 
on moraines covering hundreds of acres, and on numerous huge 
erratics and perched blocks. (See Annual Report of the Secretary 
for Mines, Victoria, 1893, p. 21.)

Mr. T. B. Moore states that he found the rocks polished and 
striated within 25 feet of the top of Mount Tyndall, or 3850 
feet above the sea, a sufficient indication that the great central 
plateau at an average elevation of nearly 4000 feet must have 
been buried in ice or nlvi to a considerable depth, and have 
formed the feeding ground for the glaciers, whose effects are so 
visible in the adjacent western valleys. The Tasmanian geolo
gists are united in the belief that the glaciers never reached the 
coast or descended much below the 2000 feet level, and that the 
ice did not extend to the central valley or the eastern side of tl e 
island. They therefore speak of it as a glacier, not a glacial 
period, the conditions being somewhat similar to those of the 
Alps at the present time ; but, owing to the great difference in 
the rainfall, there was a more marked contrast between the 
western and eastern districts, while the lofty cential plateau 
afforded a much more extensive snow-field than Switzerland 
now possesses.

The facts here stated on the authority of Mr. Johnston, sup



ported by those of three other observers, two of them being the 
Government geologists, render more singular the statements of 
Messrs. Officer and Spencer (Nature, June 29, p. 198) as to 
their not finding any traces of glaciation in the country around 
Lake St. Clair, which they explored for a month. Lake Dixon, 
which Mr. Johnston describes as presenting all the evidences of 
glaciation in their fullest development, appears to be less than 
ten miles from the lower end of Lake St. Clair, according to the 
best map I can refer to ; while Lake Petrarch, which Mr. 
Officer describes as seeing from the top of Mount Olympus, lies 
between the two in the Cuvier valley, and is also mentioned 
by Mr. Johnston as being within the highly-glaciated region. It 
is quite possible that the lakes on the great plateau may be due 
to damming up, owing to movements of the superficial gravels 
and clays by the ice or nM sheet; but there are evidently an 
abundance of small valley-lakes and tarns in the western valleys 
so surrounded by all the marks of extensive glaciation as to 
render it almost certain that they are true ice-eroded rock 
basins. It is much to be wished that a more detailed account 
of this interesting district, with a good map showing all the 
mountains, lakes, and valleys referred to, would be given us by 
one of the local geologists. Alfred R. Wallace.

The Supposed Glaciation of Brazil.
M r. Wallace observes in his letter on this subject, published 

in Nature (vol. xlviii. p. 589), that “no authoritative 
disproof has yet been given of the exceedingly strong and positive 
statement of Agassiz and Hartt.”

1 confess to my mind the matter had seemed disposed of by 
the interesting discussion of the subject to be found in the 
“ Notes of a Naturalist in South America” (1887), by the late 
Mr. John Ball, F.R. S. , This experienced and accurate observer 
arrived at the conclusion from a study of the phenomena on the 
spot, that they could be sufficiently accounted for by subaerial 
denudation (see, in particular, pp. 313-8).

In the following passage he rejects the agency of glacial 
action as definitely as his habitual caution and modesty would 
allow :—

“ I was unfortunately not acquainted at that time with the 
observations made near Tijuca by Prof. Alexander Agassiz, 
which appear to him to give evidence of glacial action in this part 
of Brazil. It would be rash, especially for one who has not been 
able to examine the deposits referred to, to controvert con
clusions resting on such high authority ; but I may remark that 
the evidence is confessedly very imperfect, and that the 
characteristic striations, either on the live rock or on the trans
ported blocks, which are commonly seen in the theatre ofglacial 
action, have not been observed. 1 lean to the opinion that the 
deposits seen near Tijuca are of the same character as those 
described by M. Liais1 as frequent in Brazil. The crystalline 
rocks are of very unequal hardness, and while some portions are 
rapidly disintegrated, the harder part resist. The disintegrated 
matter is washed away, and the result is to leave a pile of 
blocks of unequal dimensions lying in a confused mass.” 
(P. 342.) W. T. Thiselton-Dyer.

Royal Gardens, Kew, October 23.

The Nativity of Rama.
I HAVE been much interested in the letter of “ Kanhaiyalal,” 

which appears in y,our issue of August 31. I fully agree with 
him in the view taken in regard to the verification of dates by 
astronomical methods, and it really does seem somewhat 
singular that the example of Sir William Jones, the pioneer of 
Orientalism in Europe, should have been entirely neglected by 
his learned colleagues and successors in this department of 
research. From many considerations it must be obvious that 
wherever mention of planetary “yogams” or conjunctions, siderial 
and lunar positions, &c., are given in the text of any classical 
work, they are to be preferred,to any arguments drawn merely 
from literary style and other empirical data—so much relied 
upon by Orientalists and scholars generally—when the question 
is one of a calendaric date.

I have endeavoured to work out the calculation of Rama's 
birth figure. In Hamayana is the following slokam, or stanza, 
referring to Rama’s , birth:—" Chyitre navamike tithau 
Nakshatre aditi daivatye sewochha samstheshu fanchasu

1 See his valuable work, ” Climats, Gtblogie, Faune et Geographic 
Botanique de Brdstl.”

Griheshu karka/c lagne.” From this we learn that Rama was 
born in the ninth day of the Moon’s age, and that five planets 
were in their exaltation signs, the rising sign (lagnam) being 
Cancer (of the Hindu Zodiac). The planets’ places are given 
in Section iS of the English translation of llamayana, by 
Manmatha Nath Dutt, M.A., in the following words :—

“And then, when six seasons had rolled away after the com- 
p'etion of the Sacrifice, in the twelfth month, on the ninth lunar 
day, under the influence of the 1’unarvasu asterism, when the Sun, 
Moon, Saturn, Jupiter, and Venus were at Aries, Capricorn,1 
Libra, Cancer, and Pisces, and when Jupiter had arisen with 
the Moon at Cancer, Kaushalya gave birth to that lord of the 
universe, bowed unto by all the worlds, Rama, &c.”

It may be well to state for the benefit of those not acquainted 
with the Hindu zodiac, that an asterism includes 13° 20' of the 
ecliptic circle, and consequently there are twenty seven asterisms 
in all. Of these, Punarvasu is the seventh. The zodiac com
mences with the asterism Aswini, and the fixed star Hevati is 
the point from which enumeration of longitude begins. This 
star is said to have been coincident with the equinoctial point 
To in the year 3600 of the Kali Yuga, i.e. 498 A.D.

The last conjunction of Saturn and Jupiter in the sign Libra 
was in K.Y. 4224, and the one previous in K.Y. 1344 ; and 
from this we must subtract three Signs to bring Jupiter into 
Cancer (its exaltation). This equation referred to the “ period ” 
of Jupiter, i.e. twelve years, gives three years to be subtracted. 
The year K.Y. 1341, therefore, would see Saturn in Libra, 
and Jupiter in Cancer as required.

The Moon being nine days old at the birth of Rama, and its 
motion in respect to the Sun being 12° per day, its distance from 
the place of conjunction must be taken as over 96’. But it is 
stated in the Slokam that the Moon is in Punarvasu, and as this 
asterism ends at 93° 20' from the star Revati, it is evident that 
the conjunction of the luminaries took place in the twenty-sixth 
degree of Minam or Pisces; and that on the ninth day the 
Moon was in the first degrees of Cancer (Hindu Kartaka) and 
the Sun in the fifth degree of Aries (Hindu Metham).

To determine the date of this planetary epoch we must have 
recourse to the Ayauamsha, the distance between the fixed star 
Revati and the Vernal Equinox. The Hindus compute this to 
be 54" per year, and in accordance therewith their month of 
Mesham (Aries) begins on April It. At the present time 
Revati is behind the Equinox, but in K.Y. 1341 it was in front 
of it, regarded by the order of the Signs. The calculation for 
K.Y. 1341, according to Suryasiddhauta, is :—

(3600-1341) x 54" = 330 53’6".
Referring this to the Equinox, it gives a point corresponding to 
the twenty-seventh degree of Aquarius in our zodiac, which 
was the point at which the Hindu zodiac began in the year K.Y. 
1341; and from this we must take 40 to bring us to the 26th of 
Minam, wherein the Sun and Moon were conjoined at the birth 
of Rama. The result is the twenty-third degree of Aquarius 
in our zodiac.

We have already obtained the year K.Y. 1341 from the 
positions of the planets Jupiter and Saturn, and we may now 
apply this luni-solar position as a test.

On February 11, 1888, the Sun and Moon were conjoined 
in the twenty-third degree of Aquarius. This date corresponds 
to the beginning of the tenth month of the K.Y. year 4989. 
Applying the Metonic cycle, we find that a conjunction of the 
luminaries also took place in the twenty-third degree of Aqua
rius (Hindu twenty sixth Minam') in K.Y. 1341, thus:—

(4989-1341) 4- 19 = 192 exactly. I have not yet made refer
ence to the position of Venus as given in the above Slokam, but 
I think there is strong evidence of this being the correct epoch, 
and I think it not unlikely that Venus had less than 30° west 
longitude of the Sun, in which case it would be in the Hindu 
sign corresponding to our Pisces, i.e. Minam, as required by 
the Slokam.

This epoch corresponds to noon (local time) February to, 
1761 B.C., disregarding the change of Style ; and, if correct, 
may be the time of the birth of Rama ; but on this point I 
should not care to judge too hastily, for in view of the recur
rence of these positions at some earlier or later date, we have no 
evidence which should lead us to select one rather than another 
epoch.

One thing strikes me as sufficiently curious to record in
1 This should be Cancer, not Capricorn, as is seen from the fact of the 

Moon’s rising with Jupiter.



this connection, viz. that in Saukaravijayn of Vidyaranya, the 
same positions are given for the planets at the birth of Saukara- 
charya, with the exception of the Moon, which is in Arthra, i.e. 
Gemini, 6° 40' to 20° o' of the Hindu zodiac. These positions of 
the Sun, Moon, Jupiter, and Saturn took place on the 1st of 
Afesham, Kali Yuga 4221, corresponding to March 30, A.D. 
1119, without change of the present style.

I am afraid, however, that these dates will hardly suit my 
Hindu friends, whose devotion to these great personages gives 
them a sense of "distance” which is best satisfied when ex
pressed in years ! I give these notes, however, for what they 
may be worth.

Adyar, Madras. Walter R. Old.
Note.—According to the Suryasiddhanta rules for com

puting the longitudes of the planets, I find that Mars was in 
Capricorn, its “exaltation” Sign, in the month of Mesham, 
K.Y. 1341, as required by the data given for Rama’s epoch, 
its longitude in the Hindu zodiac being Capricornus 13“.— 
W. R. O.

On the Latent Heat of Steam.
Since the invention of M. Berthelot's extremely elegant and 

simple apparatus, described in his “ Mecanique Chimique,” 
vol. i. p. 288, the approximate determination of the latent heat 
of vaporisation of liquids has become comparatively easy. The 
exact evaluation of the correction due to the heating of the 
calorimeter from extraneous sources is, however, a matter of 
considerable difficulty with the original form of apparatus. 
The correction is necessarily calculated from data supplied by 
the thermometric observations made previously to, and after, 
the actual condensation of the liquid has taken place. For this 
calculation to be as simple and satisfactory as possible, it is 
essential that during the whole experiment the temperature of 
the bodies in the immediate neighbourhood of the calorimeter 
shall remain approximately constant. In M. Berthelot's method 
of determination this condition is however not strictly fulfilled. 
For during the "preliminary period,” although the flame is lighted 
over the calorimeter, the liquid in the flask has not yet begun to 
boil, so that the radiation to the calorimeter varies, and during 
the "final period” the flame is extinguished and no further 
heat reaches the calorimeter from this source. Also during 
the beginning of the " middle period,” a considerable 
amount of liquid which has been volatilised from the flask at a 
temperature below its boiling-point, reaches the worm and 
is there condensed. We therefore modified the apparatus 
in such a way that the flame was at a constant height and the 
liquid was boiling during the whole time of the experiment, in
cluding both the preliminary and final periods. We found 
that under these circumstances, with a rise of 3'or 4° in ten 
minutes, the Regnault-Pfaundler correction is perfectly accurate. 
We propose shortly to publish a complete description of our 
apparatus, and shall not therefore go into details at present. It 
differs mainly from that of M. Berthelot, by the insertion in the 
interior of the boiling flask of a glass valve, which is opened 
when the rise of the thermometer in the calorimeter has become 
steady, and closed when sufficient liquid has been condensed in 
the worm. The vapour during both the preliminary and final 
periods passes into a reversed condenser.

Our main reason for this communication is to record the 
somewhat remarkable results obtained with water, and to ask if 
any of your readers can give information as to any accurate 
work upon the latent heat of steam published since that of 
Regnault (Afemoires de FAcaddmie des Sciences, t. 21) in 1847.

We give the results of five experiments (done at pressures 
differing but little from 760 mm.), which are still subject to cer
tain corrections not exceeding ± 1 unit.

Wt. of water Time of R se of temp. Latent
condensed condensation in calorimeter heat of
in grams. in minutes. in deg. C. steam (L\

(I) 10’122 ... 74 .... 3'491 - 5256
(3) 12 546 ... 15 -.. 4'4*6 ... 5247
(3) 9 278 ... 8 ..- 3'235 - 5266
(4) 9 854 ... 7 -■ . 3'439 - 525-0
(5) 2742 .. 6 •991 ... 523'9

It will be noticed that in experiment 5, where the amount of 
water condensed was purposely reduced, so as to increase as far 
as possible the experimental error, the result obtained differs but 
slightly [from the mean. This mean, 525’2 (omitting experi

ment 5, 525 5) is over 2 per cent, lower than that of Regnault. 
The thermometer used was one divided into fiftieths of a degree, 
by Baudin, and was compared with a thermometer calibrated at 
the International Bureau of Weights and Measures. Every 
precaution was taken to ensure accuracy of reading.

We have sought for confirmation of our results in the indirect 
determinations of other observers. If we insert the latest values 
for the specific volume of steam at 99’6° given by Perot (Ann. 
Chim. et Phys. [6] 13, p. 159) and for the mechanical equivalent 
of heat by Griffiths1 (Nature, vol. xlvii. p. 476) in the ther
modynamic formula,

L-pS-S')*

we find the number 527’43 for the value of L at 99'60° C.2 
The number given by Regnault for too0 C. is 536’7. We 
have also selected from the numerous results obtained 
by Joly (Proc. A'oy. Soc. vol. xli. p. 358) with his steam 
calorimeter those relating to silver, which is a substance easy 
to obtain in a state of purity. If we take the number given 
by Regnault for the specific heat of silver, we find his own 
determination of the latent heat of steam confirmed. On the 
other hand the concordant numbers for the specific heat of silver, 
given independently by Kopp and Bunsen, lead to a result about 
IJ percent, lower than that of Regnault.

The complete discussion of such results, however, is a matter 
of great difficulty owing to the uncertainty which prevails with 
regard to the specific heat of water. We have not as yet suc
ceeded in discovering any constant error capable of explaining 
the discrepancy between our result and that of Regnault, but 
further experiments are now in progress.

The question, as need hardly be pointed out, is of consider
able practical importance in connection with problems relating 
to the steam engine. P. J. Hartog.

J. A. Harker.
Physical Laboratory, Owens College, October 19.

Artificial Amoebae and Protoplasm.
In No. 1251 of Nature, Dr. John Berry Haycraft has written 

a review on Prof. O. Biitsc hli’s investigations of microscopic 
foams and protoplasm.

The biological parts of the contribution I may leave my 
colleague, Prof. Butschli, to answer, but as my investigations 
are also mentioned, and my name several times quoted, though 
always mis-spelled as “ Nuincke," instead of Quincke, I may 
perhaps be allowed to call attention to the fact that 1, 
hot Prof. Butschli, as the reviewer asserts, was the first who 
tried to explain the movements of amoebae and protoplasm by 
physical laws, by the periodical spreading of a soap solution. 
In 1879 I explained the voluntary formation of an emulsion ob
served by Prof. Gad, and the amceboid movements of oil
drops by the periodical spreading of a soap solution upon 
the common surface of oil and water, and I said “that 
foam is an emulsion of air instead of oil, and that the durability 
of foam depended on the same conditions as the durability of 
an oil emulsion.” 3 In a continuation of these investigations I 
explained in the year 1888 the movements of protoplasm by the 
same physical principles, making the supposition that it was 
intermixed with thin oil-films, and in the cells of plants, sur
rounded by an oil-coat.4 I there fore believe I was the first to 
point to the foamy structure of protoplasm, which was later on 
further investigated by Prof. Butschli.

Is Dr. John Berry Haycraft acquainted with my investiga
tions, and from whence does he deduce the right of calling them 
“ toys for the physicist ” ? They form the conclusion of a series 
of researches on capillarity which I began 37 years ago, an d by 
which I, for the first time, showed that surface-tension is con
siderably altered by layers of a foreign substance of far less 
thickness than l/to of a light-wave ; for the first time, also, the

1 We understand that Mr. Griffiths' number is still subject to a slight cor- 
rcction, but that this does not amount to i part in 1000.

2 was calculated from Roche’s formula quoted by Hirn, Thdorie 
dt

Mdcanique de la Chaleur, t. J. p. 395.
3 G. Quincke, “ Ueber Emulsions bildung und den Einfluss der Galle auf 

die Verdanung ” (rfliiger s A rchiv. 1879. p. 144).
4 G. Quincke.** Ueber periodische Ausbreitung an FlQssigkeits oberflachen 

und daduich hervorgeru’ene Bewegungserscheinungcn ” {Sitzungsbef. der 
Berliner A had, 12, 7, 1888. Medent. A mm. 35, p. 580-642, 1888). “ Ueber 
Protoplasma bewegungen und verwandte Erschcinungen " (Tageb/att der 
62 Vertammlung Deutscher Naturforscher und Aerzte, Heidelberg, 1889, 
p. 2C4-7).



sphere of molecular action was measured exactly. A number of 
physical problems were treated, with which in England Lord 
Kelvin, the late Prof. Clerk Maxwell, Prof. Reinold, Prof. 
Rucker, Lord Rayleigh, and others have also occupied them
selves. The criticism therefore seems not justified.

I know very well that in Germany several representatives 
of the descriptive natural sciences do not agree with my views 
about the structure and the movement of protoplasm. For instance, 
Prof. Pfeifer1 reproached me with “ having, without deducing 
iny views from admissible foundation on experience in organism, 
exclusively constructed them by physical experiments, and 
thereupon demanded, in an unwarranted manner, a peri
pheric oil-layer for protoplasm.”

Here, too, let me remark, that I concluded the existence of this 
peripheric oil-layer from the globular form of the surface of pro
toplasm in plasmolysed cells and that I tried for months to find 
in living cells the characteristic periodic spreading, suspected by 
me, on the inner side of the hypothetical oil-layer. I have 
several times observed this spreading and the destruction of the 
globular form caused thereby. The observations of living cells 
have led me to fresh‘physical experiments, which I published 
in the year 1888, together with my theory of the structure and 
movement of protoplasm. These theories I have always found 
corroborated in the continuation of my researches since 1888. 
My adversaries, on the contrary, have as yet not given a satis
factory physical explanation for the above stated phenomena, 
the globular form of protoplasm surface and the movements in 
the vicinity thereof. Up to the present day I believe my views 
to be correct and irrefuted.

The facts observed and the physical conclusions inferred 
by me, may appear extraordinary and not very intelligible to 
another science, but they are none the less correct and useful. 
Biological science must, well or ill, take into account 
rhe fact that the development of the cell and the life of the 
organic nature depends on masses and layers which cannot 
be perceived by the microscope alone.

Heidelberg, October 22. Georg Quincke.

Human and Comparative Anatomy at Oxford.
In the article which appeared in your last number under the 

above heading, expressions occur which may, I think, lead to 
misconception as to the position of the department of Human 
Anatomy. It is of such importance in the interest of scientific 
medical education that the academical teaching of human ana
tomy should not consist merely in “technical training in an- 
thropotomy,” that I cannot allow the statement that the teach
ing of the subject in Oxford is of this nature to pass without 
comment. Had the writer of the article in question taken the 
trouble to inquire of the University lecturer here, or of any of 
the University professors of human anatomy elsewhere, for 
instance at Cambridge, Edinburgh or Dublin, or had he con
sulted any of the leading text-books of the subject, he would 
have found that its scope is much more extended than he sup
pose*. The misstatement having been made, however unin
tentionally, must be corrected.

Let me add that the department, which was founded in 1S85, 
was not connected in its origin with the department of Com
parative Anatomy, and has had no relation whatever with it 
since. J. Burdon Sanderson.

Asymmetrical Frequency Curves.
Owing to the haste with which I looked through the proof 

of my letter in last week’s Nature (p. 615) two slips escaped 
me, which I hasten now to correct. The ordinates in the dia- 
gram should have been marked —, ------- , ->
h c c i.a.r
&c., the factor 1 having been dropped. Further, the value for 

c
c should have been   

, XZ2( 'M;' — “4^ 3«?. r — ■ .J ■—«---- -- —*--- 1 ,

my a having been converted into a square power.
The method applied to Dr. Venn’s curve fits it with an 

accuracy only surpassed by the generalised probability curve 
itself. Karl Pearson.

University College, October 28.
1 Pfeffer, “Zur Kenntniss der Plasmahautund der Vacuolen ” (Abhandl. 

Lfipaig, Ahad. math. phys. Klaili, 1890, xvi. p. 279.

Telegony.
As already stated in my previous letter, I have discussed this 

subject in my recently published “ Examination of Weismann
ism ’’ more fully than in Nature. If “ M. D. H. " (Nature, 
October 19) will consult the reference given in that letter to 
this work, he will find the facts to which he directs my atten
tion are there given, together with certain reasons for conclud
ing that they do not materially affect the point in question.

Hyeres, October 26. George J. Romanes.

AN ORNITHOLOGICAL RETROSPECT.
TAURING the year 1892 there were at least three publi- 

cations which are of great value to ornithologists, 
though from somewhat different points of view. They are 
Prof. St. George Mivart’s little workonthp “.Elements of 
Ornithology,”1 Dr. Gadow’s “Classification of Birds,” 
published in the Proceedings of the Zoological 
Society, and Capt. Bendire’s “Life-Histories of North 
American Birds.’’

To thoroughly appreciate the value of Prof. Mivart’s 
“ Elements ” one has to be the curator of a museum. 
Many people, like myself, must have been puzzled by 
the frequent demand for an elementary, but comprehen
sive book on birds, such as a man can carry with him on 
his travels, and many people about to journey abroad 
have asked me for a small book which would explain to 
them what certain birds were like. I prophesy that Prof. 
Mivart’s book will make many collectors, and its handy 
size is one of its best features. There have been many 
introductory works on ornithology published in this 
country and America, notably those of Prof. Elliott Coues, 
but nearly all of them are too bulky, and that is the fault 
with the most popular works, such as the “ Standard 
Natural History” and Cassell’s “Popular Natural 
History.” Commencing in an easy and unconstrained 
manner, Prof. Mivart in his Introduction leads his 
pupil on through the various forms of bird-life, his object 
being not to weight the tyro with too heavy material for 
study at starting. All the leading Avian types are passed 
in review and they are illustrated by some admirable 
woodcuts by Mr. Keulemans, drawn especially for the 
work. It is, therefore, possible for any one to under
stand what a particular form of bird is like, the only 
drawback to this mode of illustration being the impossi
bility of illustrating the subjects on the same scale, so 
that some of the smaller forms appear to be larger than 
they really are in comparison with the bigger birds. This 
was, however, unavoidable.

Three chapters (pp. 134-234) are devoted to the 
anatomy and osteology of birds, and a fifth chapter 
deals with their geological and geographical relations 
(pp. 235-250). That on the “Classification of Birds” 
summarises the chief characters for each order, sub
order, and family, and lastly there is an enumeration of 
the genera with the number of species in each. This is 
of course mainly derived from the British Museum 
“ Catalogue of Birds,” and I find that on adding up 
Prof. Mivart’s figures, the number of known species 
is 11,900. The last time that a computation of the 
number of birds was made was in 1871, when the late 
Mr. G. R. Gray finished his “ Handlist of Birds,” and 
admitted 11,162 species as then known. This was 
probably a correct estimate, as I have generally found 
that the “ Handlist ” contained about enough false species 
to counterbalance the number of species described since 
the work was issued. For similar reasons, Prof. Mivart’s 
estimate of 12,000 species will turn out to be approxi
mately correct, and then by adding the number of 
species described since his book was published, and 
others discovered since the issue of the “ Catalogue of

1 St. George Mivart. “Birds: The Eleinents«of:Ornitho!ogy.” 8vo, pp. 
vt.-jaQ. (London, 189a.)'



Birds,” we may fairly consider that about 12,500 species 
of birds are known to exist at the present day.

Dr. Gadow’s “ Classification of Birds ” is based on very 
careful and exact study, and certainly carries this 
perplexing subject several steps further as regards the ! 
higher groups. There is now a good opportunity for any 
naturalist, working on the same exhaustive lines, to give 
us a classification of the Passeries, and it is to be hoped 
that Dr. Gadow will some day be induced to take up this 
study. In my address to the Ornithological Congress at 
Budapest in 1891, I advocated the employment of every 
external and internal anatomical character, as well as the 
nesting habits and the geographical distribution, for the 
achievement of a natural classification. Dr. Gadow has 
not only worked upon the same lines, but has further 
personally examined the anatomical features on which 
his classification is mainly based, and he has selected j 
some forty characters, which he considers to be of essen- { 
tial value in determining the various orders and families, i 
Dr. Shufeldt will doubtless not agree with the author's ] 
conclusions regarding the Macrochires, and it seems to 
mesomewhat strange to find the Hornbills allowed no 
higher rank than as a sub-family of the Upupidce, while j 
the position of the57r/^j in the Coraciformcs will doubt
less excite a good deal of criticism. There can, however, 
be no question that the amount of work which Dr. Gadow 
has managed to compress into some five-and-twenty 
pages will be found to contain some highly original ideas, 
and such as must materially influence the mind of the 
next worker on the classification of birds.

The third work alluded to above is the “ Special 
Bulletin” of the U.S. National Museum, a goodly 4to 
volume of 416 pages, with 12 coloured plates of eggs. 
The figures are beautifully rendered by chromolitho
graphy, and the publication is altogether a notable one. 
The letterpress is the work cf Capt. Charles Bendire, who 
is known to be one of the most practised oologists 
of the present day. He has described and figured in the 
present volume the eggs of all the North American game
birds, pigeons, and birds of prey, and he has used his 
opportunity to the greatest advantage by giving an ex
cellent account of the life-histories of the species, together 
with the latest information respecting their geographical 
distribution. Capt. Bendire’s work forms one of the most 
important of the recent contributions to ornithological 
knowledge, and the succeeding volumes will be awaited 
with eagerness by ornithologists.

The issue of several good faunistic works on various 
parts of the British Islands, brings within measureable 
distance the time when it will be possible to take a 
detailed review of the ranges and occurrences of the birds 
which inhabit the above-mentioned area. Some of the 
books alluded to are of the lighter kind, like Dr. Hamil
ton’s “ Riverside Naturalist,”1 and Mr. John Watson’s 
“ Poachers and Poaching,” 8 wherein the authors relate 
their own personal experiences of animal and plant life. 
In Dr. Hamilton’s book the birds occupy nine chapters 
(pp. 21-165), and he gives a series of chatty and well- 
written notes, giving quite a full review of the birds 
which come under the notice of the fisherman or stroller 
on the river’s bank. The book is a pleasant companion 
for a holiday outing, and it is a pity that the illustrations [ 
are not more up to the mark, for M. Robert’s wood
cuts are not worthy of insertion in any book which 
pretends to scientific accuracy, as they are evidently 
drawn from stuffed birds, and in some cases it is im
possible to tell what they are meant for, the illustration 
of the “ redbreast ” on p. 105 being equally suggestive

1 “The Riverside Naturalist. Notes on the various forms of life met 
with either in, on, or by the water, or in its immediate vicinity,” by E. 
Hamilton. 8vo. pp. i.-xviii. 1-401. (London, 1890.)

* “Poachers and Poaching,’* by John Watson. 8vo. pp. i.-viii. 
1*326. (London, 1891.) 

of a black redstart, while the sparrow-hawk’s head on 
p. 153 is certainly that of a cuckoo !

Mr. Watson’s collection of essays, gathered from 
several publications, is very good reading, and ranges 
over a wide field of subjects, with some of which “poach
ing’’has nothing to do. As is inevitable in a series of 
articles contributed to different publications, the author 
travels over the same ground more than once in the 
course of the book, but the latter is always readable, and 
when Mr. Watson writes from his own first-hand experi
ences, he tells his story as a field naturalist should. In 
some of the remarks which he makes, however, we notice 
that he does not always acknowledge the source of his 
inspiration.

Some of the faunal works issued during the last year 
or two have been of special excellence, especially those 
published by Mr. David Douglas, of Edinburgh, which 
deal with the Zoology of Northern Britain. One of the 
most interesting of these is the “ Birds of Iona and 
Mull,” edited from the MSS. of the late H. D. Graham 
by Mr. J. A. Harvie-Brown. The work was originally 
edited by the late Robert Gray, the well-known author 
of the “ Birds of the West of Scotland,” whose appre
ciative preface is also given in the work ; but he did not 
live to see its publication. The volume consists firstly of 
letters sent by Graham to Robert Gray, not only from 
Iona, but from his later home at Littlehampton, in Sussex, 
where his references to shooting at Pagham must kindle 
remembrances in a few of us who can still call to mind 
collecting in that fine old haunt of the naturalist. After 
some “extracts from diaries,” a list of the birds of Iona 
and Mull is given. The book is enlivened throughout by 
sketches by the author, illustrating the wild country in 
which he lived, and the shooting experiences so well re
lated in its pages. These little sketches are spirited and 
amusing enough, though sometimes the sportsman seems 
to be firing “ in among the crowd ” of his companions in 
the boat. From the usual position of the gun, the little 
dog—who was Graham’s constant companion in his col
lecting-trips—must have had some narrow escapes, and 
perhaps that is why the last picture in the book repre
sents the dog’s tombstone.

Another of Mr. Douglas’ excellent publications is the 
“ Vertebrate Fauna of the Orkney Islands,” by Mr. 
T. E. Buckley and Mr. J. A. Harvie-Brown. The birds 
occupy the bulk of the volume (pp. 91-264, app. pp. 
297-302), and are treated in a very full manner, as 
might have been expected from the well-known reputa
tion of the authors. The natural history of the Orkneys 
has been several times chronicled, the best-known works 
being those of the Rev. George Low, who wrote about 
1770. and of Messrs. Baikie and Heddle, in 1848. The 
list of writings relating to the natural history of the 
islands, as given by Messrs. Buckley and Harvie-Brown, 
is considerable, and some excellent photographs of 
scenery are given, in addition to some spirited pictures 
of bird-life by Mr. J. G. Millais. The above-named 
authors have also published, in 1892, a “ Vertebrate 
Fauna of Argyll and the Inner Hebrides,” which forms 
a companion volume to the “Fauna of the Orkneys” 
and the other works on Scottish Natural History pub
lished by Mr. Douglas.

To Mr. R. H. Porter we are indebted for the publication 
of some very useful contributions to British Ornithology. 
In 1891 was published Mr. Borrer’s “ Birds of Sussex,” 1 
with six beautiful coloured plates by Keulemans, illus
trating the Gyrfalcon, the Honey Buzzard, the Rufous 
and Aquatic Warblers, the Nutcracker, and the Squacco 
Heron, all rare visitors to Sussex and the British Islands 
generally. Mr. Borrer is one of the old school of orni
thologists, and has been an esteemed correspondent of

1 “The Birds of Sussex.” By William Borrer. 8vo, pp. xviii, 385, pls. 
i.-vi. with map. (London : R. H. Porter, 1891.) 



all the well-known writers on British birds during the 
past fifty years, from Yarrell downwards. His notes 
range over a number of years, and, from his long ex
perience as a collector, he has been able to write an 
exhaustive list of the birds of Sussex, on which he is 
undoubtedly the best living authority. Mr. Pidsley’s 
“ Birds of Devonshire”1 is also a useful contribution to 
our local knowledge, and is accompanied by an excellent 
coloured figure of the Buff-backed Heron in breeding 
plumage, in which state, however, it does not appear to 
have been met with as yet in Devonshire. Mr. Pidsley‘s 
book, however, is eclipsed in size and importance by 
another work on the ornithology of the same county by 
Mr. D’Urban and the Rev. Murray A. Mathew.3 Both 
these gentlemen have long been known as workers at the 
statistics of Devonshire birds, and the accounts of the 
species are very complete as regards their distribution in 
the county. A very good notion of the geography and 
natural features of the district is added, and some 
photographs of Lundy Island and other noted haunts of 
birds are given, as well as coloured plates, by Keulemans, 
of the Black Redstart, Montagu's Harrier, and a dark 
variety of the Rough-legged Buzzard, as well as the Great 
Black-backed Gull, which is one of the rarities con
tained in the Albert Memorial Museum at Exeter. It is 
a little curious that neither Mr. Pidsley nor the authors 
of the larger work on the “ Birds of Devon ” allude to the 
Montagu specimen of the Gull-billed Tern, which re
ceived its name of Sterna Anglica from the author of 
the Ornithological Dictionary. The specimen was 
taken in Sussex, and is still in the British Museum, 
having so far survived the decay which has over
taken a considerable portion of the Montagu col
lection. Several'specimens from the latter no longer 
exist, having no doubt perished in the course of 
years, as none of them seem to have been properly 
preserved, and in most cases still have the bones of the 
trunk inside them. In addition to the list of the British- 
killed examples of the Gull-billed Tern in summer 
plumage, we may add to the enumeration given by 
Messrs. D'Urban and Mathew a beautiful bird in the 
British Museum from Christchurch, presented by Baron 
A. von Hugel.

Mr. D’Urban adds some tables showing the lines of 
migration of birds across Great Britain, opening up a 
new and fascinating branch ot ornithological study to 
English readers.

The most recent addition to our local Avifaunae is Mr. 
Whitlock’s “ Birds of Derbyshire,’’3 which is on the plan 
of similar works issued of late years, giving a county 
map and photographic illustrations of the most salient 
features of the district treated of. Derbyshire is a most 
interesting county, as it comprises within its area so 
many different kinds of country, each with varying cha
racteristics. The notes on the migration of birds are 
good, as are also the accounts of the Ring Ouzel, 
Dipper, Pied Fly-catcher, and other birds which frequent 
the famous peak.

Amongst other books of interest to the student of 
British Ornithology may be mentioned a popular edition 
of the St. John classical work, “A Sportsman’s and Natu
ralist’s Tour in Sutherlandshire.” Mr. Wintringham’s 
“ Key to the Classification of British Birds ” is a small 
book, which gives tables of the orders, families, and 
species of birds inhabiting the British Islands ; but it

1 “ The Birdi of Devonshire." By William E. H. Pidsley. Edited, with 
an introduction and short memoir of the late John Gitco nue, by W. A. 
Macpherson. 8vo, pp. xxx. 194. 1 plate and map. (London and Exeter, 
1891.)

- ‘ The Birds of Devon.” By W. S. M. D'Urban an I Rev. Murray A. 
Mathew. With an introduction, and sone rem irks on the migrations of 
Devonshire birds. Pp. Ixxxvii. 459. Plates Lix. With three maps. 
(London: R. H. Porter. 189a)

3 “Tne Birds of Derbyshire." By F. B. Whitlock. Ann Mated with 
numerous additions by A. S. Hutchinson. Pp. vi. 240. (London and Derby, 
1893.) 

should have been called a “ List ” not a “ Key,” as there 
is not a single character given whereby a species may be 
distinguished. When a complete analysis has to be 
made of all the works which deal with British Ornitho
logy, so as to illustrate by statistics the distribution of 
birds throughout Great Britain, Mr. Miller Christy’s little 
‘‘ Catalogue of Local Lists of British Birds ” will be found 
most useful.

A recent reviewer has stated in the columns of a leading 
London paper, that ornithologists are the only people to 
whom, in the present day, the “ insulting character of Dr. 
Dryasdust is applicable,” that they, as a body, take no in
terest in any problems connected with the past history or 
evolution of birds, “ like Gallio, caring for nothing of these 
things, and, like Gallio, acquiring a considerable reputation 
by their attitude ! ” No wonder that, to this reviewer, the 
volumes of the British Museum “ Catalogue of Birds” 
appear “ most terrible publications.” To understand the 
latter a man must be an ornithologist, which the writer of 
the above-quoted nonsense evidently is not. A direct con
tradiction to the sage declarations of the reviewer is given 
by glancing at the list of ornithological works of the 
year 1892, when it will be seen that in every branch of 
the subject considerable progress has been made, and 
that this country is by no means behind the rest of the 
world, either in the number or the quality of its produc
tions. Lord Lilford has continued his beautiful coloured 
figures of British birds, a work now hastening to a suc
cessful issue, and accompanied by a series of short but 
entertaining notes, based upon the author’s wide experi
ence as a field naturalist in younger days. On the Con
tinent, some of the results collected from the various 
stations of observation in the different countries, and 
summarised by Drs. Meyer and Helm, Dr. von Midden- 
korf, Mr. Winge, and others, are bound to form an im
portant basis for reliable conclusions when a new history 
of European birds has to be written. One of the most 
complete of these summaries is to be found in Prof. 
Giglioli’s third and concluding volume on the Italian 
orins.1 In this volume Dr. Giglioli summarises the 
general results of the observations of the corps of aux
iliary naturalists who have helped him with statistics, 
and the migrations of birds are treated of under various 
headings and according to localities, while the notes 
on nidification of Italian birds and their food are also 
classified, a copious index enabling the crowd of facts 
relating to each species to be easily found. Four parts 
of the large folio work on the birds of Italy were also 
published in 1892 by Dr. Giglioli, with coloured figures 
by Signor A. Manzella.

Dr. Pleske’s great work on the ornithology of Russia 
is making progress, and considerable addition to our 
knowledge of the Avifauna of Thibet and Mongolia has 
been achieved by the Russian travellers Grum-Grzimailo 
and the expedition of Prince Henri of Orleans and M. 
Bonvalot.

In Ethiopian ornithology there are several interesting 
events to chronicle. Prof. Barboza du Bocage has pub
lished a supplement to his “ Ornithologie d’Angola,” 
embodying the results of recent exploration in that 
province, and bringing the work up to date. The col
lections madeby Senor Francesco Newton, for the Lisbon 
Museum, in the island of St. Thomas, have also been 
described by Prof. Bocage, and some interesting new 
species discovered. The writer has finished the de
scription of Mr. F. J. Jackson’s collections, formed during 
the lattergentleman’s journey to Uganda, and Mr. H. H. 
Johnston, C.B., has sent several consignments from 
NyassaLand, where he has an experienced naturalist, 
Mr. Alexander White, working for him. The visit of the

1 Giglioli, E. H. “Primo Resoeonto dci ri«ultati della Tnchiesta Ornito. 
losia in Dalia." Parte Terza ed. Ultima. “ Notizie d'Indole Generale, 
Migrazioni, Nidificazione, Aliinentazione, etc." 8vo, pp. vii. 518 (Fireczc 
1891.) 



latter to the Milanji mountains resulted in the discovery 
of several new species, allied representatives of others 
inhabiting Kilimanjaro, Elgon, or even the Camaroon 
peaks. The collections made by Emin Pasha and Dr. 
Stuhlmann in Uganda resulted in the discovery of some 
interesting novelties, which have been described by Dr. 
Reichenow, at Berlin, who has also received some im
portant collections from the Camaroons, from Dr. Preuss, 
and from Togoland. Mr. Johnston, at the present 
moment, appears to be the only patriotic Englishman 
who is taking pains to explore the natural history of the 
countries under his rule, whereas the Germans seem to 
have in every one of their “ spheres of influence ” and 
protectorates some well-informed naturalist who occupies 
himself with the natural history of the district.

The Indian region, formerly the scene of so much 
ornithological activity, seems, during the last few years, 
to have passed into a quiescent stage, and the principal 
work is now being done by Mr. Hose and Mr. Everett 
in Borneo, and Mr. Styan in Southern China. Dr. 
Modigliani’s collections, from the Island of Nias, were 
described last year by Count Salvador!, and showed that 
some of the species found by the traveller were akin to 
those of the Nicobars, while, curiouslyenough, others were 
allies of Bornean forms rather than Sumatran, though 
the latter affinity would have been expected. The death 
of Mr. Davison, at Singapore, has deprived us of one of 
the best-known Indian naturalists. His explorations in 
Tenasserim gained him immortal fame as a collector, 
and, had his health been stronger, he would no doubt 
have continued his researches into the natural history of 
the Malay Peninsula, where much still remains to be 
done. His last expedition to Pahang resulted in the 
discovery of a very fine new starling {.Ethiopsar 
torquatui).

Dr. A. B. Meyer, who has identified himself with the 
pursuit of Natural History in New Guinea and the 
Moluccas for many years, has received some collections 
from Kaiser Wilhelm’s Land in north-eastern Papua, 
wherein have been some interesting new species, while in 
the southern portion of the great island Sir William 
McGregor has discovered some extraordinary new forms 
of birds, one of which, Paramythia, is such a puzzle that 
no one has been able to define its place in the natural 
system with any confidence. The completion of Count 
Salvadori’s “ Uccelli di Papuasia e delle Molucche ” 
marks an epoch in the history of Austro-Malayan 
ornithology, and this wonderful work with its ap
pendices will remain for ever a monument to its pains
taking and accomplished author.

In Australia the most notable work of recent years has 
been Mr. A. J. North’s description of the nests and eggs 
of the birds inhabiting that continent.1 This book not 
only contains a vast amount of additional material 
on the nesting-habits of Australian birds, but is accom
panied by photographic illustrations of the eggs, while 
a few coloured copies have been prepared, one of 
which has been sent to the Natural History Museum. 
An appendix describes the nests and eggs of the birds 
inhabiting Lord Howe and Norfolk Island.

In New Zealand Sir Walter Buller has been assidu
ously collecting additional notes to supplement his 
recently completed work on the birds of that country, 
and Prof. Hutton has given some notes on the Moas, 
which will have to be critically compared with Mr. 
Lydekker’s recent determinations of these struthious 
birds. By far the most interesting event, however, of 
recent years has been the discovery by Mr. H. O. Forbes, 
the celebrated Malayan traveller, of the remains tAAphan- 
apteryx in the Chatham Islands. Aphanapteryxw& pre
viously known only as a former inhabitant of the I sland of

> North, A. J, “ Descriptive Catalogue of the Nests and Eggs found 
breeding in Australia and Tasmania.” (Catalogue No. is of the Australian 
Museum, Sydney, N.S.W.)

Mauritius, and the discovery of identical remains in a 
locality so far distant as the Chatham Islands, has opened 
up possibilities of speculation of the most intense interest, 
and Mr. Forbes’ recently exploited theory of the former 
existence of a great Antarctic continent has changed the 
ideas of many zoologists with regard to the origin and 
geographical distribution of many forms of animals and 
plants. It is decidedly the most interesting episode of 
the year 1892.

Polynesian ornithology has undoubtedly been forcibly 
brought before our notice by the careful work which has 
been done by Mr. Wiglesworth, in his “ Aves Polynesia:,” 
and a complete list of the species inhabiting the Pacific 
Islands, with their synonymy and geographical distribu
tion, has been published in the “ Abhundlungen ” of the 
Dresden Museum, under Dr. A. B. Meyer’s care. Mr. 
Scott Wilson, with the help of Mr. Evans, has reached 
the fourth part of the “Aves Hawaicnses,’’1 and with one 
more part the work will be brought to a conclusion. Mr. 
Wilson gives some interesting notes on the habits of the 
species, but it is doubtful whether he has obtained all the 
material necessary for a monograph of the Hawaian 
Avifauna, judging by the number of new species which 
the Hon. Walter Rothschild has been receiving from his 
collector, Mr. Palmer. These may, of course, be included 
in the final part of the work, thus bringing it up to date. 
A visible improvement is to be noticed in the plates of 
Mr. Frohawk,and the coloured figures of the species look 
something like the actual birds, instead of being a sort of 
map, as heretofore.

Except forthe splendid paper by Dr. Gadow,before men
tioned, on the classification of birds, very little anatomical 
work has scarcely been done, in England at least ; and 
it is to be hoped that Mr. Beddard, who has before now 
written some useful ornithological papers, and on whom 
the mantle of Garrod and Forbes is supposed to have 
fallen, will give us some further results from the splendid 
opportunities which he enjoys as prosector at the Zoo
logical Gardens.

R. Bowdler Sharpe.

HENRY OLDENBURG, FIRST SECRETARY 
OF THE ROYAL SOCIETY.

“ C IR, you will please to remember that we have taken 
-D to taske the whole Vniverse, and that we were 

obliged to doe so by the nature of our Dessein. It will 
therefore be requisite that we purchase and entertain a 
commerce in all parts of y’ world wth the most philo
sophical! and curious persons, to be found everywhere.” 
So writes Henry Oldenburg to Governor Winthrop of 
Connecticut on October 13, 1667. And in these words he 
briefly expresses what was the chief aim of the best years 
of his life. It was mainly by his immense correspondence 
that Oldenburg forwarded the cause of science, or, as it 
was then called, of the “ new experimental! learning,” by 
that and by his assiduous discharge of secretarial and 
editorial work. Without being a man of brilliant genius, 
he was just such an intelligent, reliable, energetic, and 
conscientious worker as was needed at that time to form 
a centre for the new movement. In the history of litera
ture Henry Oldenburg is a familiar figure as the friend 
and correspondent of Milton ; in the history of philosophy, 
as the friend and correspondent of bpinoza ; but neither 
literature nor philosophy is indebted to him to the same 
extent as science.

It is somewhat remarkable that, although the name 
of Henry Oldenburg is so familiar in the history 
of the seventeenth century, no complete life of him 
has ever been written. The only attempt at a con-
' Scott B. Wilson, assisted by A. H. Evans. “Aves Hawaienaes: the 

Birds of the Sandwich Islands.” Pails iii. tv. <to. (London; R. W. 
I Potter, 1892, 1893). 



nected biography is that of Dr. Althaus, of University 
College, London, who, in 1888, contributed to the 
Allgemeine Zeitung, published in Munich, a series of 
very interesting articles upon the life and correspondence ; 
of this remarkable man. These he supplemented at a I 
later date by many new facts as to Oldenburg’s birth, I 
parentage, education, and early life, the results of re- | 
searches undertaken at his instance by Dr. von Bippen,- j 
Archivist of Bremen. Until these facts were published 
by Dr. Althaus, we knew nothing whatever of Olden
burg’s early life. He appears suddenly upon the scene 
as the agent for Bremen with the English Commonwealth 
and a correspondent of Milton’s, but who this friend of 
Milton’s was, and from what pit he was digged, no one ! 
seems to have taken much trouble to inquire.

We did not, as it now turns out, know so much as the 
date of his birth, for it is evident from Dr. von Bippen’s j 
researches that the date 1626 usually given in biogra- i 
phical dictionaries as the date of Oldenburg’s birth is 
altogether wrong, and that as a matter of fact he must i 
have been born about. 1615, a date which puts the whole 
of his life and correspondence in an entirely new per
spective. He was, according to this, only seven years j 
Milton’s junior, which accords much better with the tone I 
of their correspondence, and he was seventeen years 
older than Spinoza, which perhaps partly accounts for the , 
somewhat fatherly manner in which he encouraged that 
philosopher to publis.h certain of his works. Equally at 
sea are the biographical dictionaries (and other works 
tooj’as to his descent. The statement copied from book I 
to book that he was descended from the Counts of 
Oldenburg appears to have been a pure “shot,” inferred 
partly from his name, and partly from the fact that in his 
matriculation entry at Oxford he is called “nobilis Saxo,” 
which means nothing at all. What we do now know 
about him is that he was the son of Heinrich Oldenburg I 
(d. 1634), a tutor in the Gymnasium at Bremen, the 
grandson of another Heinrich Oldenburg (d. 1603), Pro
fessor of Mathematics in the same Gymnasium, and 
great-grandson of Johann Oldenburg, who came from 
Munster in 1528 to be the first rector of the Evangelical 
school at Bremen ; and that he was one of a large lamily 
who lived in somewhat narrow circumstances.

As to Oldenburg’s education, we learn that he studied 
first at the ■ Evangelical school and afterwards at the 
Gymnasium illustre in Bremen, and that on November 2,' 
1639, he took there the degree of Master in Theology, 
the subject of his thesis being “ De ministerio ecclesias- 
tico et magistratu politico.’’ Whether, like Gotthold 
Lessing at a later day, he was intended by his parents 
for a theologian, we do not know. He did not break 
with theology so completely as Lessing did, for through
out his life there was a certain theological flavour about 
him, and, in his interesting “ commonplace book ” pre
served among the archives of the Royal Society, there 
is an entry of fifteen pages headed “ Sensa Animi mei de 
Deo et ejus cultu naturali”; but he revolted from the 
ii priori methods of the current teaching, and in the same 
MS. we find accordingly many vigorous passages directed 
against “ the vain shadows of scholastic theology and 
nominalist philosophy.” These outbursts, however, be
long to a later date. It was as a theologian that he 
graduated at Bremen, and then, for some unknown 
reason, he went to England.

In England he lived for eight years, probably in the 
capacity of a, tutor, probably, too, in royalist families. 
Some evidence, at any rate, exists in the Bremen archives 
that during this first English residence he took the king’s 
side against the Parliament. Then comes a gap of four 
years, during which there are hints that he was travel
ling upon the continent of Europe, and cultivating those 
numerous acquaintances with learned men, which after
wards stood him in such good stead when his life-work 

was to gather scientific information from all parts of the 
world.

From June, 1653, however, his life becomes clear. In 
that month he was, as I have said, appointed agent for 
Bremen, in which capacity he had audiences with Crom
well, and made the acquaintance of Cromwell’s Latin 
secretary, John Milton. The acquaintanceship ripened 
into friendship, and an elegant but somewhat ponderous 
Latin correspondence followed. Oldenburg’s political 
mission came to nothing, and then we find him in a 
country village in Kent waiting in uncertainty as to 
public events and as to his own future career. That 
career was, however, very soon determined, for in 1656 
he went to Oxford, and was immediately caught in that 
current of “experimental learning’’ which had already 
begun to flow. Boyle, Wilkins, Wallis, Petty were his 
constant associates, and his letters at this time show the 
strong scientific impulse which his mind had received.

The passage in Anthony Wood’s “ Fasti Oxonienses,” 
which records Oldenburg’s Oxford residence, is as fol
lows :—“1656. In the beginning of this year studied in 
Ox. in the condition of a sojourner Henry Oldenburg, 
who wrote himself sometimes Grubendole, and in the 
month of June he was entred a student by the name and 
title of < Henricus Oldenburg, Bremensis, noblis Saxo; 
at which time he was tutor to a young Irish nobleman 
called Henry 6 Bryen, then’a student,also there.” Besides 
Henry O’Brien he had another young nobleman as his 
pupil during his Oxford residence, namely Richard 
Jones, son of Catherine Lady Ranelagh and nephew to 
the Hon. Robert Boyle, and after remaining at Oxford 
for about eighteen months he accompanied young Ranc- 
lagh upon a journey to the Continent. For a year they 
remained at Saumur, and while there letters , continued 
to pass between him and Milton. It is rather amusing, 
to read that Milton had entrusted to Oldenburg a packer 
of his latest politico-theological writings for distribution 
to foreign savants, a task which the cautious Oldenburg 
did not half like, and which he executed, as he informed 
Milton, by giving copies of the writings “ to no one who 
did not ask for them.” How many asked for them he 
does not say. It was not in truth with the fierce political 
and theological controversies of the time that Olden-. 
burg’s mind was now engaged. He had gained a new 
interest and was travelling with a new object. His 
scientific observations were certainly very mixed, many 
of them trivial, and some of them superstitious, but they 
serve to show the direction in which his mind was travel- . 
ling. From Saumur he sends to Boyle “ noteworthy 
observations concerning the existence and the working 
of animal poison,” and a chemical recipe for an invisible 
ink, and says that if his travels take him to Italy it will 
be a satisfaction to give Boyle “news of the industrious 
Kircher’s subterraneous world, his strange Grotta de’ Serpi, 
his story of the growth of pulverised and sowne cockles 
irrigated by sea-water, his thermometre by a wild-oats- 
beard, his vegetable phoenix’s resurrection out of its owne 
dust by ye warmth of y« sun, his pretended ocular confu
tation o^ Kepler’s magnetical motions of y« Planets 
about the Sun, and of Gilbert’s magneticall motion of 
y« Earth and of twenty other remarquable things.”

At a later date he sends Boyle from Paris the recipe of. 
a wonderful oil which he had picked up in the course of 
his travels, which was supposed to heal “ migraines, 
palsies, lamenesses, crookednesses, and all ricketing 
diseases.” More wonderful even than this wonderful 
oil is another of his discoveries, for Samuel Hartlib, in a 
letter dated April, 1659, informs Boyle that Oldenburg 
has written to him from Paris that he has in that city 
discovered a“ clever, but very secretly acting” physician, 
who had spoken to him of a method by means of which 
one can prepare a drink from sunbeams !

Meanwhile Boyle and the other Oxford worthies con



tinued their pursuit of the “new philosophy,” meeting 
generally at that time in “ Dr. Wilkins’s lodgings in 
Wadham College.” The London branch of the same 
movement, too, was now becoming active, meeting usually 
at Gresham College “ at the Wednesday’s and Thurs
day’s lectures of Dr. Wren and Mr. Rorke.” After the 
Restoration many of the Oxford professors lost their 
positions and came to London, and on the 28th Novem
ber, 1660, at the close of a lecture of Wren’s at Gresham 
College, it was resolved to reconstitute the Society, 
which had hitherto been somewhat amorphous, as a 
“ Society for promoting the physical-mathematical experi
mental sciences.” t Oldenburg, who had just returned 
from abroad, was elected a member of the first Council, 
and he and Dr. Wilkins were chosen the first secre
taries of the Society. From that moment Oldenburg 
threw himself heart and soul into the work of the Society. 
Its interests he regarded as his own, and Prof. Masson 
gives it as his opinion, and with justice, that without 
his endeavours and those of Hooke, the Society would 
scarcely have held together. The great difficulty, of 
course, was the want of money. Charles IL, the so- 
called “ Founder,” had promised to endow it, but he 
broke his promise and only gave it a mace. The Society 
could not afford to pay its secretary, and yet the secretary 
must live. In the British Museum is preserved a rough 
memorandum in Oldenburg’s handwriting, quoted, but 
not very accurately, by Weld in his “ History of the 
Royal Society,” which gives a very vivid idea of the 
secretary’s labours and poverty. It runs as follows:—

The Business of the Secretary of ye R. Soc.
He attends constantly the meetings both of ye Society and 

Councill; noteth the observables, said and done there ; diges- 
telh ym in private; takes care to have ym entered in the 
Journal and Register-books; reads over and corrects all 
entrys ; sollicites the performances of taskes recommended and 
undertaken ; writes all Letters abroad and answers the returns 
made to y™, entertaining a corresp. w111 at least 30 psons ; em
ployes a great deal of time, and takes much pains in satisfying 
forran demands about philosophical! matters ; disperseth farr 
and near store of directions and inquiries for the Society’s pur
pose, and sees them well recommended, etc.

Qy. Whether such a person ought to be left vn-assisted ?
In connection with this may be mentioned another 

memorandum of Oldenburg’s. It is preserved in the 
same MSS. (Birch MSS. 4441), and is headed as 
follows:—

Lists of Members yi are likely to promote ye 
dessein of ye R. S.

Members y* will probably Such, as will pay, and pro- 
both pay and give yearly one cure an entertainment to be 
entertainment to ye Society. made by others.

In the first column occur among others the names of 
Boyle, Petty, Wren, Evelyn, Wallis, Croon, Grew, Pell, 
Mercator, Hook, Collins, Newton, and Smethwick. 
Against the names of Newton, Grew, Pell, Mercator, 
Hook, Collins, and Smethwick are written the words “no 
pay-”

The “ no pay element was one main difficulty of the 
new Society. Even those who promised to pay, frequently 
neglected to do so. In 1666 the arrears amounted to 
/600 sterling, and in 167310 ^1957, and this, notwith
standing strenuous efforts on the part of the Secretary to 
collect the contributions. In fact, at that time, out of 
156.Fellows, only 53 paid regularly.

At the beginning of 1664 Oldenburg was authorised to 
make what he could by publishing the Transactions of 
the Society, but they were printed at his own risk, and 
seldom brought him in as much as ^40 a year. The 
very next year the Plague appeared in London and drove 
away the book-purchasers, and the year after occurred 
the Great Fire of London, which ruined the booksellers, 

and made publication still more difficult. Besides all 
this, the sale of the Latin edition in foreign countries was 
greatly hindered by the war with Holland. And to 
crown all, in 1667, the very year after these great dis
asters, Oldenburg himself, who had stuck to his post 
through Plague and Fire, was imprisoned in the Tower 
of London. The warrant, which is signed by the Prime 
Minister, Lord Arlington, charges him with” dangerous 
plans and practices ’’ ; but the fact appears to be that the 
immense number of his foreign letters had attracted atten
tion, and since the Government of that time did not under
stand a man who had, as he wrote in the letter quoted above, 
“ taken to taske the whole Vniverse,” this voluminous 
correspondence excited suspicion. He was kept in prison 
for two months, “ during which comitment,” as he after
wards wrote to Boyle, he “learned to know his reall 
friends.” Among these friends was Evelyn, who visited 
him in the Tower on August 8. After his discharge he 
waited upon Lord Arlington, and then went do>vn into 
the country to recruit. “ I was so stifled by the prison
air,” he writes on September 3, “ that, as soon as I had 
my enlargement from the Tower, I widen’d it, and took 
it from London into the country, tofann myself for some 
days in the good air of Craford in Kent. Being now re
turned, and having recovered my stomack, which I had 
in a manner quite lost, I intend, if God will, to fall to 
my old trade, if I have any support to follow it."

He fell to his old trade with his old energy, and how. 
indispensable that energy was to the Royal Society is 
shown by the fact that during his imprisonment the 
Society did not meet. Besides his purely official work 
and his voluminous scientific correspondence, he was 
ready at all times to do battle for the Society. For in 
those early days it was far from being plain sailing. 
The Society had to meet much odium, especially on the 
score that it was “an enemy of the established religion 
and destroyer of the ancient well-grounded learning”; 
and it is with reference to these charges that Oldenburg 
breaks out in the fifth volume of the Philosophical Trans
actions : “ Let envy snarle, it cannot stop the wheels of 
Active Philosophy, in no part of the known world. Not 
in France, either in Paris, or at Caen. Not in Italy, 
either in Rome, Naples, Milan, Florence, Venice, 
Bononia, or Padua. In none of the Universities, either 
in this or that side of the seas. Madrid and Lisbon, all 
the best spirits in Spain and Portugal, and the spacious 
and remote dominions to them belonging; the Imperial 
Court, and the Princes of Germany ; the Northern Kings 
and their best luminaries ; and even the frozen Muscovite 
and Russian have all taken the Operative ferment, and it 
works high, and prevails every way, to the encourage
ment of all sincere Lovers of Knowledg and Virtue.”

Oldenburg died suddenly in September, 1677, at Charl
ton, in Kent. In the Archives of the Royal Society there 
are no less than 405 of his autograph letters and drafts, 
besides ninety-four letters to Robert Boyle in a separate 
guard-book, and many rough drafts in his own private Liber 
Epistolaris. One letter in this last-named MS. book, 
which has not hitherto been published, I cannot forbear 
to mention in concluding this article, since it shows 
Oldenburg, even at that early date, as an advocate of the 
higher education of women. The letter is written to Lady 
Frances Jones, and is dated August 28, 1660. “I wish 
heartily,” he writes, “that that sexe, which is thus 
advantaged by Nature with a choyce structure of body, 
and thereby gives cause to conclude, that the guest 
thereof must be more than ordinary, would not sutler 
themselves to be diverted from those nobler improve
ments they are, to speak the truth, as capable of as men ; 
nor be contented to have their innate capacity in their 
education stifled or debased to the needle or the making 
of sweet meats.” Many such passages, full of sound 
sense, might be quoted from his letters did the limits of 
this article permit, but at present we can only express a



hope that an interesting man who lived in a most interest
ing period may yet find a biographer who will adequately 
bring him into the light out of the shadow of the giants 
who were in the earth in those days—Cromwell, Milton, 
Newton, Spinoza, Boyle—in the midst of whom he 
moved, and by whose great names his own has hitherto 
been too much obscured. Herbert Rix.

THE NATURAL HISTORY OF EAST 
EQUATORIAL AFRICA.

THE geology of East Equatorial Africa has been re
corded in a very general way in the maps of the 

region published by Mr. Jos. Thomson in his “ Through 
Masai Land,” and in the more recent one of Prof. 
Toula ; from these it was known that the area consists 
of a basal plateau of gneiss and schists, covered by a 
series of lavas in the interior and marked along the 
coast by patches of Jurassic rocks. My work therefore 
lay in the main in the examination of the gneisses and 
schists with a view to the determination of the method of 
their formation ; also to the study of the volcanic rocks 
—which range from basalts to quartz trachytes—and of 
the relations of the old lava plateaus and sheets to the 
craters of various ages which play such a striking part 
in the scenery of the district. The most interesting part 
of the work consisted in the examination of the great 
“ Graben ” or valley of subsidence which runs north and 
south across the district; on the floor and on the sides of 
this are many old lake deposits now buried by lava flows, 
while the walls are also marked by terraces formed by 
the existing lakes when at a higher level than at present, 
or by old ones that have long since disappeared. In 
some of these terraces are shells with Nilotic affinities, 
though the localities are now far from the Nile basin. 
The collections made from the coast Jurassics will allow 
the age of these beds to be definitely settled, and the 
fossils—Ammonites, Lytoceras, Belemnites, &c.—suggest 
that they are probably Callovian. An interesting addi
tion to the geology of tropical Africa has been the dis
covery of some Palaeozoic shales, more than 130 miles 
from Mombasa, which have yielded a fairly good fauna, 
though richer in individuals than species.

The evidence collected proves the existence of a 
former race of men who used obsidian implements, and 
who lived in a period long prior to any existing tribes ; 
and also, that the glaciers on Mount Kenia once ex
tended several thousand feet further down the mountain 
than at piesent; in fact, a regular sheet or cap 
glaciation preceded the existing valley glaciation.

Zoologically the district is somewhat barren, and in 
many parts only animals with great powers of migration 
or hybernation are to be seen. In some of the country 
most famous for its game, none can be found, as it was 
killed off by last year’s drought Cattle disease is respon
sible for the disappearance of many species; thus, 
whereas buffalo used to be extremely common, only 
three were seen ; only one herd of giraffes was met with. 
Zebra and ostriches are abundant in places, while the 
commonest antelopes seen were the hartebeest, mpalla, 
and water buck; topi are numerous on the Tana. 
The sparseness of dense forest, except on the higher 
parts of the district, accounts for’the rarity of monkeys. 
Colobus guerazi was seen at over 9000 feet on Kenia, 
and some baboons amid the rocks of one of the ridges 
of the basin of Lake Kibibi. Hyena and a small bush 
buck range up into the lower Alpine zones on Kenia, 
while a small rat, Hyrax, and elephants occur in the 
woods of Senecio johnstoni in the upper Alpine zone. 
Another high record is the occurrence of fresh water 
crabs {Telephusa) in some swamps on Leikipia at the 
height of about 8000 feet.

The rarity of limestones doubtless helps to the scarce- 
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ness of mollusca. As is well known, most of the species 
live on trees, whether in river valleys, such as the Sabaki, 
or among the forests of Kenia, where some small delicate 
species are common from 8000 to 10,000 feet.

Botanically also, the country is somewhat barren and 
monotonous ; vast areas are covered by nothing but 
low, umbrella-shaped acacias. The country may be 
roughly divided into seven zones. The first includes the 
coastal plain and river valleys, characterised by the 
abundance of palms, such as the Dum palm {Hyphane 
thebaica} and the Borassus palm {B. Jlabelliformis} ; the 
former is abundant along the coast and fringes the rivers, 
being found up the Tana as far as south of Kenia, and 
up the Sabaki to Tzavo. The Screw palm {Bandanus} 
is rarer, but has a similar range. The salt marshes and 
lagoons are bordered by the mangrove, while the she-oak, 
or Casuarina, occurs on the ends of exposed promontories 
on the coast. These have doubtless grown from cones 
carried by currents from Australia, just as the Krakatab 
pumice, which now forms banks along the shore, has 
floated from Malaysia. This zone is succeeded by great 
sandy steppes covered with mimosa and acacia scrub, 
with large baobabs, which occur also on the coast. The 
most typical plants have large and white flowers, a species 
of Convolvulus being the commonest. Aloes, and es
pecially the species known to the Suahili as “ nkonge,” 
are abundant. The two next zones are the steppes and 
woods'of the high plateaus ; the most striking feature of 
the former is the high grass, which, when the seeds are 
ripe and yellow, reminds one of the great cornfields of 
Dakota.

In places the forests of the plateaus pass upward 
gradually into those of the flanks of the higher mountains, 
such as Kenia and Settima. The prevalence of lofty 
junipers which replace the trees of lower horizons, and 
the dense jungles of bamboos, with a carpet of Selaginella 
characterise the fifth or bamboo zone.

Above this are the Alpine pasturages. In the lower 
part there are numerous orchids, Gladiolus, &c. With 
the upper zone there appear species of the “ everlasting 
plants” of the Cape, while the only trees are Senecio 
johnstoni. Beyond this is the zone above the snow line, 
where except for a few diminutive yellow composites 
and lichens, we have passed beyond the realms of plant 
or animal life. J. W. Gregory.

NOTES.
Dr. Potatn has been elected a member of the Paris Academy 

of Sciences (Section of Medicine and Surgery), in the place of 
the late Prof. Charcot.

We are sorry to learn of the death of Dr. H. H. Ashdown, on 
October 10, at the age of thirty-four. He was a Fellow of 
the Royal Society of Edinburgh, and published several memoirs 
on his physiological investigations.
■ We regret to announce that Mr. T. C. Bain, the Government 
Surveyor and geologist at the Cape, died at Rondebosch, Cape 
Town, on September 28. He was born in 1830, and his 
father was the engineer of the well-known Mitchell’s Pass Road, 
at Cape Colony. Mr. Bain was appointed irrigation and 
geological surveyor in 1888. The British (Natural History) and 
Cape Museums contain a number of geological specimens 
collected by him, among which may be mentioned the collection 
of reptilian remains from the lacustrine beds of the Karoo.

A State Museum is now in course of formation at Pretoria. 
Mr. P. Krantz has been appointed a curator, and he has, with 
an entomological assistant, just started on a collecting expedi
tion, which may probably occupy a space of two years. Their 
mode of transit is in a large wagon drawn by twenty donkeys, 
these animals having been chosen as best able to withstand the



vicissitudes of climate and attacks of “ fly ” pertaining to some 
parts of the country proposed to be visited. This wagon has 
been fitted inside and outside with shelves and other para
phernalia for holding specimens, cork, medicaments, &c. When 
not travelling, accommodation is found in a large marquee fixed 
to the side of the wagon, from which step-ladders, dissecting- 
tables, &c., may be let down. A lighter and rougher wagon, 
suited to more inaccessible country, also accompanies the party. 
Everything has been done to favour the success of this expe
dition, and the Raad has passed a resolution specially exempt
ing those engaged in it from the provisions of the game law. 
The nucleus of a good general collection should thus surely be 
obtained, whilst the idea of collecting the Transvaal fauna is 
highly to be commended.

An appeal for subscriptions to found a Pasteur Institute for 
India is about to be made (says the Allahabad Pioneer). It 
is proposed to locate the institution in some convenient place 
near Simla. There the necessary laboratories, fitted with the 
best scientific appliances, quarters for the officials, and accommo
dation for patients will be provided. The expenses will be 
very considerable, but the Government of India, besides giving 
their cordial approval to the scheme, have contributed notable 
help by promising the services of a selected medical officer. 
India has hitherto taken very little interest in bacteriological 
work, though almost every European nation, America, and 
Japan are devoting a large amount of attention to it. It is 
hoped that in addition to its anti-rabic work, the Indian institute 
may be put bn such a footing as to enable it to carry on original 
research in this and other directions. The institute should also 
serve as a training school in practical bacteriology for medical 
men in India. The scheme is full of promise, and there should 
be little difficulty in obtaining the funds necessary to carry 
it out.

At the Institution of Electrical Engineers, on Thursday, 
November 9, Prof. George Forbes, F.R.S., will read a paper on 
"The Electrical Distribution of Power.’’

According to the Pretoria Press, and from a Blantyre 
source, a very large supply of ivory has come down from the 
Lake, in the Lake Company’s possession. Huge 6 feet and even 
7 feet tusks were to be seen at Mandala, and several thousand 
pounds must have been paid the Arab, in exchange for this 
valuable commodity.

An International Horticultural Society was founded at the 
recent congress of horticulturists held at Chicago. The chief 
object of the’society is to facilitate the exchange of plants, seeds, 
books, &c. The following officers have been nominated :— 
President, P. J. Berchmans ; Vice-President, Henry L. de Vil- 
morin ; Secretary and Treasurer, Mr. George Nicholson, the 
Curator of Kew Gardens. We are informed, however, that 
Mr. Nicholson is unable to undertake the work that this office 
would impose upon him.

An International Exhibition of Industry, Science, and Art 
will be opened at Hobart, Tasmania, on November, 1894, and 
will continue open for a period of about six months. The 
exhibits will be arrangedinto twenty-four classes. Class X. is 
Chemistry, Apparatus and Processes, Philosophical Instruments; 
XL is devoted to Electricity ; Gas and Lighting, other than Elec
tricity, is the subject of Class XII. The following classes are 
also of scientific interest: XVI.—Machinery, Machine Tools, 
Hydraulic Machines, and Machines for raising heavy weights, 
Elements of Machines, Furnaces; XVII.—Prime Movers, and 
means of distributing their power, Railway plant; XVIII.— 
Naval Architecture and Engineering ; XIX.—Civil Engineering, 
Construction, and Architecture, Sanitary Appliances, Aeronau

tics, &c. ; XX.—Mining and Metallurgy, Minerals, Quarrying, 
and Fuel; XXL—Agriculture, Horticulture, Arboriculture; 
XXJI.—Fisheries.

A correspondent writes: "There seems still little re
corded as to the maximum or average size of the flying fish, 
Exocoetus sp. On my voyage to the Cape, on board the R. M.S. 
Drummond Castle, in about the longitude of Greenwich and 
the latitude 11° S., and on September 9 last, a specimen flew, 
or was blown, on board, where the bulwarks were 19 feet to 
20 feet above the water, which measured l8j inches long, with 
an expanse of 22J inches across the wings. This was the 
largest specimen that has ever passed through my hands. It 
only weighed 1 lb. 6oz., but a development in weight would 
clearly be disadvantageous to its power of flight.”

In the notice of Prof. Sylvester’s life which appeared in 
Nature for January 1889 (vol. xxxix. p. 217), it is mentioned 
that after coming out at Cambridge as Second Wrangler, “he 
was incapacitated by the fact of his Jewish origin from taking 
his degree," and it is added that in “ more enlightened times 
(1872) he had the degrees of B. A. and M.A. by accumulation 
conferred upon him.” The learned librarian of Trinity College, 
Dublin, Rev. Dr. Abbott, calls our attention to the fact, which 
should not be overlooked, that though unable to take the 
degree at Cambridge, he actually passed ad eundem to Dublin 
University, and had the degrees of B.A. and M.A. conferred 
upon him there (in virtue of his Cambridge qualification) in 1841. 
The honorary degree of LL. D. was also conferred upon him by 
Dublin in 1865. It may not be without interest to mention that 
the first Jew to obtain a degree in the United Kingdom was 
Nathan Lazarus Benmohel, who graduated B. A. at Dublin in 
1836, and M.A. in 1846.

Six years ago Hofrath Dr. A. B. Meyer, Director of the 
Natural History Museum at Dresden, published in the Abhand- 
lungen und Berichte des K. Zool. Museum Zu Dresden, a series 
of descriptions and drawings of iron-framed cases, and of other 
museum fittings and apparatus introduced by him in Dresden. 
Since then a good deal of attention has been directed to the 
subject of metal instead of wooden framing in museum cases ; 
and in 1891 Dr. Meyer gave further details as to his experience 
in a communication to the Museums Association meeting at 
Cambridge. In the Abhandlungen of the Dresden Museum for 
the year 1892-3, just published, Dr. Meyer returns to the subject 
of iron-framed cases, on the details of which his recent experi
ence has suggested several improvements. In a series of twenty 
lithographic and photographic plates, accompanied by elaborate 
specifications, measurements, &c., he deals with several forms 
of case, with store cabinets and their fittings, with trays for eggs 
and nests, sheet iron trays for shells, supports for skeletons and 
crania, craniometers, and several other varieties of museum 
appliance and case fittings. In truth Dr. Meyer has, with real 
German patience and industry, drawn and described in an ex
haustive manner a range of museum cases and appliances which 
every curator more or less works out for himself, and of which, 
having by rule-of-thumb or otherwise attained his object, he 
thinks no more. But, as Dr. Meyer points out, museum officials 
are much given to experimenting at a loss of both time and 
money, and there is no reason why the results of well-matured 
experience should not be authoritatively laid down and generally 
accepted as a basis from which to reach forward to further 
improvements. The only other means than publication by 
which museum officials can obtain the results of mutual experi
ments and experiences is by visits to museums, but by that means 
alone the observer cannot get the precision of information and 
the working details which are conveyed by Dr. Meyer’s mono
graph. The publication indeed confers a signal benefit on all 
interested in museum work, and it is much to be desired that 



others having like valuable experience should follow Dr. Meyer’s 
example, and put down with precision what they know and have 
accomplished for the benefit of the ordinary museum officer.

Dr. Kari. Dove, in a letter addressed to the President of 
the Berlin Gesellschaft fiir Erdkunde, gives some interesting 
particulars regarding the climate and vegetation of South 
Damaraland. The numerous larger rivers, or rather water
courses, of the country contain water almost throughout the 
year, which in the dry season, however, is found underneath the 
superficial layer of sand. In August of last year Dr. Dove even 
found a strongly flowing brook, about ten feet broad, in the hot 
and dry valley of the lower Swakop. Heattributes the per
manence of the rivers to th- profusion of strong inclines and the 
scarcity of purely horizontal plains, which has the effect of 
diminishing evaporation. The great efficiency of the protection 
afforded by the soil evep in that dry country is shown by the fact 
that in places where moisture could only be due to rain, traces of 
it were found in samples at the depth of three feet after five 
months of the dry season. The amount of atmospheric precipi
tation was abnormally large during the last rainy season, and 
the sky was clouded very much like a north European rainy sky. 
During January over n 8 inches were recorded in the vicinity of 
the higher mountains of Windhoek and the Sheep River. At 
Windhoek itself the mean rainfall is estimated at 15’8 inches. 
The discovery that the rainfall does not show a further increase 
from lat. S. 22° to 19’ is of special importance.

At a recent meeting of the British Ornithologists’ Club, the 
Hon. Walter Rothschild read some notes on the genus Apteryx, 
and exhibited a very extraordinary number of living specimens 
of these ‘‘ wingless ” birds of New Zealand. He recognises the 
following as a complete list of the species at present known :-t- 
A. australis, Shaw, from the South Island ; A. lawryi,* sp. nov. 
from Stewart Island; A. mantelsi,* Bartl. from North Island ; 
A. oweni* Gould, the east coast, South Island; A. oweni 
occidentalis,* sub-sp. n., the North Island, and west coast, South 
Island ; A. haasti,* Botts, central South Island and west of the 
North Island ;and A. maximus, Nets. (sp. dub.), South Island. 
Males and females of those marked with an asterisk were ex
hibited, and also a female specimen of the new sub-species. Mr. 
Rothschild is engaged on a monograph of these strange birds.

During the construction of the Puy-de-Dome Observatory 
in 1872, the ruins of a large temple were discovered (says M. 
Plumandon in La Nature). From a tablet bearing a well- 
preserved inscription it appeared that the temple was conse
crated to Mercury, and, according to historians, it was destroyed 
towards the end of the third century. Near the middle of the 
ruins of the temple, in the part that was originally the most 
highly decorated, there stands a small vertical wall, about one 
and a half yards high and rather more than two yards long, 
built of rectangular blocks of stone four inches high and about 
six inches in length. The blocks are of two different colours, 
one kind being of light dolomite, while the other is a black lava. 
The two colours are alternated in each horizontal row, and the 
rows are arranged so that the vertical joint between any two 
blocks falls at the middle points of the blocks above and below 
it. Proceeding, therefore, from the bottom to the top of the 
wall, or vice versa, the faces of the blocks of each colour 
form a zigzag pattern of which the lines are inclined about 
60" to the horizontal lines separating the successive layers 
of stone. In fact, the mosaic constitutes a system of parallel 
lines cut by oblique lines of precisely the same kind as 
that which is frequently figured in illustration of optical 
illusions. When the wall is viewed from a short distance the 
horizontal layers seem to lose their parallelism, and appear to 
converge towards the interior of the angles formed by two 
consecutive series of obliques. Zollner first called attention to 

the apparent loss of parallelism which truly parallel lines undergo 
when they are cut by oblique lines, but it is possible that the 
mosaic was designedly constructed to deceive the eye, and 
played an important part in the ceremonial of the temple on the 
Puy-de-Dome one thousand seven hundred years ago. Nihil 
novum sub sole.

Mr. E. A. Andrews describes in the last (October) number 
of the Studies from the Biological Laboratory of the Johns Hop
kins University an undescribed Acraniate, Asymmetron lucay- 
anum, found in considerable numbers between North and South 
Bernini, Bahamas, in June and July 1892. They were taken 
in the tow-net while swimming at or near the surface, most 
abundantly at the early part of the ebb-tide when it had been 
high tide about nine o’clock in the evening, rarely in the day
time, or late at night, or on the rising tide. They were also 
obtained buried in the sand flats, but not very abundantly. Th« 
specimens taken in June werej larger, often sexually mature, 
while those taken later were generally immature or larval forms. 
In captivity their habits were like the European lancelet, the 
largest was 16 mm. in length and sufficiently translucent to 
enable one to trace the food or carmine granules to be traced 
through most of the digestive tracts. The peculiarities of this 
form, and those which induced the author to venture to refer it to 
a new genus, are briefly : the gonads being present only on the 
right, .instead of on both sides as in Brapchiostoma, the ventral 
fin having no fin rays, and there being a long caudal process.

A paper was read lately by Mr. H. B. Stocks to the Edin
burgh Royal Society (Proc. Roy. Soc. Edin. p. 70), “On Certain 
Concretions from the Lower Coal Measures, and the Fossil Plants 
which they contain.” The interest which attaches to these 
concretions, or “ coal-balls,” is the remarkably perfect state of 
preservation of the fossil contents, in many cases fine plant-cells 
and fibres being preserved even without complete petrifaction. 
Chemically analysed, the petrified wood yields mainly carbonate 
of lime and iron pyrites, each in the proportion of 48 per cent. 
The late Mr. Binney suggested that the carbonate of lime was 
dissolved from shells in the marine strata overlying the concre
tionary bedsrand re deposited on tbe plants, but, as Mr. 
Stocks points out, this assumes the lapse of a considerable 
period of time between, the beginning of vegetable decay and 
the process of petrifaetjon, a.period which would be underordi. 
nary conditions fatal to the'preservation of the delicate vegetable 
tissues. Mr. Stocks thinks that decay and petrifaction went on 
simultaneously, and hopes to prove the following explanation 0 
the mode of petrifaction : by the process of osmosis water con 
taining the usual quantity of carbon sulphate in solution, passes 
through the vegetable tissues of the plant, and sets up a series 
of chemical changes resulting in the formation of carbonate of 
lime and iron pyrites. The sulphuretted hydrogen combines 
then with more iron. The spheroidal shape of the nodules is, 
he believes, merely due to the deposition of calcium carbonate 
from a solution heavily charged with organic matter.

The October number of the Annals of Scottish Natural His
tory contains several interesting articles, amongst them being 
one by Mr. Peter rAdair, on the disappearance of the short- 
tailed field vole (Arvicola agrestis), and on some of the effects 
of the vole plague. This destructive rodent began to be observed 
in the infested area a few years before 1890 ; it multiplied with 
rapidity until the summer of 1892, when the numbers began to 
decrease, and by the summer of the present year the pest had 
disappeared. Mr. Adair finds that the disappearance has been 
general over the whole infested area. Qn some farms the 
normal numbers remain, but on others scarcely a vole is to be 
seen. Various causes have.been suggested to account for the 
disappearance. The drought of last spring and winter may 
have had some good effect, for the animal is partial to damp



ground. There is, on the other hand, evidence that an epidemic 
caused the plague to come to an end. But it is the general 
opinion of the farmers and shepherds of the district from which 
Mr. Adair obtained his particulars, that the disappearance is due 
in a great measure to the work of such natural enemies as 
the owl, kestrel, rook, blackhead gull, and buzzard, the stoat, 
and the weasel.

The Weather Bureau of Washington has published an 
elaborate discussion of the climate of Chicago, by Prof. H. A. 
Hazen, being No. io of the valuable Bulletins now being issued 
by that department. The city of Chicago is situated at the 
south-west of Lake Michigan, whose elevation is about 580 feet 
above the level of the sea. The earliest observations available 
were made in 1832, and continued until 1836, after which time 
they were of a very fragmentary character until November, 1859, 
since which a continuous series of observations has been 
maintained, at least as far as regards the temperature. The 
lake has naturally great influence upon the climate, and this has 
been investigated in great detail for each separate element. 
With regard to the winds, the tables show that for the year there 
is a maximum from the south-west, and-a secondary maximum 
from the north-east. Daring the cold months there is a marked 
preponderance of land winds, while in the warm months there 
is a slight preponderance of lake winds. The mean temperature 
deduced from twenty years’ observations is 48"'6, and occurs 
about the third week in April and October. The highest 
temperature occurs about the middle of July, and the lowest 
■he third week in January; for 174 days the temperature is 
rising, and during 191 it is falling. The cold spell about the 
middle of May, which is generally observed in the northern 
hemisphere, is well marked in the 5 - day means. The highest 
temperature observed was 99°'6 on July 17, 1S87, and the 
U«est -23° on December 24, 1872. The maximum tern- 
perature was 90° or over on 121 days during 20 years, and 
a minimum temperature of -15° or below was only reached 
<6 times. Accurate rainfall observations can scarcely be said 
■0 begin at Chicago before 1867. The annual rainfall from this 
•eries is 34’4 inches, and is fairly well spread over each month. 
A fall of 2’5 inches in a day only occurred 1$ times in 20 
/ears. The work contains an abstract of the observers’ Journal 
since the occupation of the station by the Weather Service, 
which includes an interesting account of their experience of the 
great fire of October 8-9, 1871.

We learn from the report on the administration of the Meteo
rological Department of the Government of India that the 
valuable series of meteorological observations which were taken 
by the late Mr. J. Allan Broun at Trevandrum during the years 
l®53’64 are being prepared for publication by that department, 
owing to the action taken by the Royal Societies of London 
’nd Edinburgh, and by the Meteorological Council with that 
view. It is proposed to publish them in three volumes contain
ing (l) hourly observations, (2) comparative observations at 
various stations on the Travancore Hills, and (3) discussion of 
the observations. The report shows great activity in the collec
tion of observations from ships entering the Hooghly; these 
observations are used in the construction of daily charts of the 
Indian land and sea area, the publication of which began with 
January this year. The growing usefulness of ordinary weather 
forecasts is exemplified by the fact that they have been extended 
to expeditions in the field, and they have been pronounced by 
the military authorities to.have been very successful.

Herr P. Czermak publishes, in Wiedemann's Anualen, some 
beautiful photographs of ascending currents in gases and liquids, 
f or the former a box of rectangular section was used, consisting 
of plate-glass sides firmly cemented together. At the centre of 

the bottom was placed a flat spiral, the escape spring of a large 
spindle clock. The spiral could be heated by the passage of an 
electric current. A glass tube opened into the box at the bottom, 
directed towards the centre, for the introduction of smoke. A 
second glass tube led in at the top, for ventilation or the intro
duction of a light gas. Tobacco smoke blown in through the 
lower tube was seen to spread out on the bottom in a uniform 
layer, provided all parts of the box were at the same tempera
ture. The touch of the hand on one side was sufficient to 
produce an ascending current and a motion of the smoke 
towards the warmer side. It was therefore necessary to perforin 
the experiments in a room kept at a uniform temperature. On 
sending a current through the spiral, the mushroom-like figure 
first.described by Vettin was observed to rise in faultless sym
metry. This was photographed by flash-light, and the repro
ductions show the spiral convolutions to great perfection. Since 
the contours reflected the greatest amount of light, they stand 
out well from the dark background, and clearly exhibit the in
terior structure of the stream-figure. In order to imitate more 
closely the actual condition of the atmosphere during the ascent 
of warm air currents, the upper part of the box was filled with 
coal-gas. The stream-figure then ascended in the usual manner 
until its vertex reached the lighter stratum. It then became 
stationary, expanded in the diffusion stratum, and part of the 
smoke trickled back to the bottom. Sometimes it was found 
possible to obtain a cloud-like structure, with a dome in the 
centre and wavy outlines. The figures were more easily pro
duced and photographed in the case of liquids, but the general 
type remained the same.

Investigations are carried on at the Agricultural Experi
ment Station, Purdue University, Indiana, on much the same 
lines as at Rothamsted. Bulletin 45 of the Station contains in
formation of interest and importance concerning wheat-growing 
in Indiana. From field experiments extending over ten years 
it appears that none of the varieties of wheat tried have any 
tendency to deteriorate or “run out,” provided proper care is 
exercised. No wheat proved to be “rust-proof,” but early 
wheats were generally less injured by rust than later kinds. 
Eight pecks of seed per acre gave the best returns at the Station, 
the average yield for nine years being 30'35 bushels per acre. 
The best results came from sowings made not later than Sep- 
tenber 20. The value of crop rotation in maintaining yields 
of grain has been strongly emphasised, for a comparison of ro
tating crops with constant grain-cropping for seven years showed 
an average gain of 5'7 bushels per acre in favour of the former. 
Another important result obtained was that wheat may be har
vested at any time from the dough stage to the dead-ripe condi
tion, without appreciably 'affecting the weight or yield of the 
grain. Finally, a comparison of forms of nitrogen as fertilisers 
for wheat indicated that sulphate of ammonia is better than 
nitrate of soda or dried blood.

IN a former note (June 22, 1893) we have given a sho r 
account of the means employed by Signor Augusto Righi to 
obtain electro-magnetic waves of small wave-lengths (about 
8 cm.), and also on p. 299, vol. xlviii. we have described some 
of the experiments he has performed, using waves of this small 
wave-length. Since then Righi has continued his researches, and 
has published in the Proceedings of the Royal Academy of 
Lincei an account of his experiments on the question as to 
whether the electric force is perpendicular to, or in the plane of 
polarisation. Trouton, from his experiments on the reflection of 
electro-magnetic waves from the surface of non-conductors, such 
as glass and paraffin, has come to the conclusion that the electric 
force is perpendicular to the plane of polarisation. The reflection 
of these waves from paraffin,and also from metals, has been studied 
by Righi, who finds a marked difference in the two cases. In the 



case of paraffin his results agree with those obtained by Trouton ; 
when, however, a metal is used as the reflector he finds that the 
plane of polarisation is parallel to the elect: ic force. The author 
has measured the refractive index, for oscillations having a 
wave length of 7'5 cm. of the paraffin used in his experiments, 
lie employed for this purpose an equilateral prism, each face 
being 20cm. high and 37 cm. broad, and found I '4 for the refrac
tive index. The paraffin employed was not of the highest 
quality, although it was quite white and homogeneous, and had 
a melting point of 5oo,5 C.

Dr. Oettel has continued his researches on the phenomena 
of the electrolytic deposition of metals (see Nature, July 6, 
1893). In the present paper, which is published in the Chemiker 
Z itung, he gives the results he has obtained in his investigation 
of the condition of an auxiliary electrode placed between the 
two principal electrodes in a copper voltameter. For an 
auxiliary electrode 86 by 131 mm. in size, being a little smaller 
than the principal electrodes, he finds that copper is deposited 
on the side next the anode, and dissolved at the side next the 
cathode ; the quantity dissolved being larger than the quantity 
deposited in nearly the same proportion as at the principal 
electrodes. This difference is caused by the electrodes not 
being composed of pure copper. The deposit on the auxiliary 
electrode attains as much as 87 per cent, of the deposit on the 
cathode; but depends on the following conditions:—(1) The 
relative dimensions of the auxiliary electrode and of the chief 
electrodes. (2) The absolute size of the electrodes ; for, since 
the copper tends to be deposited chiefly at the edges, the 
proportion increases when the plates are Small.

In orderto ascertain if lifle bullets are capable of carrying in
fection, Messner {Miinchener med. H'ochenschrijt, 1892, No. 23) 
has been making careful experiments with bullets purposely in
fected with particular micro-organisms. Bullets thus treated were 
discharged into tin boxes at a distance of from 225 to 250 metres. 
These boxes were filled with sterile gelatine peptone, and the 
channel in the latter made by the passage of the bullet was care
fully watched and examined. It was found that in all cases 
the infected bullets had produced growths of those organisms in 
the gelatine with which they had originally been brought in 
contact. In some experiments the boxes, whilst filled with 
sterile gelatine, were covered over with flannel previously 
infected with particular bacteria, so that before reaching the 
gelatine the bullet would first have to pass through the former. 
Ordinary uninfected bullets were used, but in every instance 
bacterial growths made their appearance in the subjacent gela
tine corresponding to the particular organisms present on the 
flannel. On the other hand, ordinary bullets, when discharged 
direct into the gelatine, occasioned only the appearance of 
moulds and other bacteria usually found in the air. Thus the 
heat communicated to the bullet during its discharge is not 
sufficient to destroy any bacteria which may be present upon it; 
the temperature produced is also wholly inadequate to sterilise 
any portions of clothing with which the bullet may come in 
contact, the latter, on the contrary, carrying with it into the 
wound those bacteria which may be present on the former.

With regard to the physiological action of oxygen in as
phyxia, more especially in coal mines, a committee of the 
British Association has arrived at the following conclusions:— 
(r) In the case of rabbits asphyxiated slowly or rapidly, oxygen 
is of no greater service than air, whether the recovery be 
brought about in an atmosphere contaminated by carbonic 
acid or completely free of carbonic acid, and whether artificial 
respiration be resorted to in addition or not. (2) Pure oxygen, 
when inhaled by a healthy man for five minutes, produces no 
appreciable effect on the respiratory rate and volume, nor on the 
pulse rale or volume. (3) Oxygen, whether pure or somewhat 

diluted, produced no effect on one particular patient, who suf
fered from cardiac dyspnoea of moderately severe type, in the 
direction of ameliorating the dyspnoea, and, compared with air 
inhaled under the same conditions, produced no appreciable 
effect, either on the respiratory rate and volume or on the pulse 
rate and volume. (4) An animal may be placed in a chamber, 
the general cavity of which contains about 50 per cent, of car
bonic acid, and retained there for a long time without super
vention of muscular collapse, provided a gentle stream of a 
respirable air gas or oxygen, indifferently, be allowed to play 
upon the nostrils and agitate the surrounding atmosphere.

The Quarterly Journal oj the Geological Society (No. 196) has 
been issued.

Messrs. Dui.au and Co. have issued a catalogue of works 
on Lepidoptera, Neuroptera, and Orthoptera.

Messrs. Whittaker and Co. have published a pamphle', 
by Capt. M. P. Nadieine, on a new system of sanitary drainage 
and treatment of sewage matter.

The Matabele War has induced Mr. E. P. Mathers to issue 
a “Map of Mashonaland and Matabeleland.” A few fact’ 
about the Matabeles and their country give the map additional 
interest.

We have received a paper on “ Rainmaking,” read before 
the Texas Academy of Science in December 1892, in which Dr- 
A. Macfarlane discusses professional rain-makers (not the 
medicine men of the Indians, but their civilised prototypes) and 
disposes of their theories seriatim.

Though Mr. A. T. Burgess's “First Stage Agriculture" 
(Joseph Hughes and Co.) is adapted to the Elementary Syllabus 
of the Department of Science and Art, it should be valuable to 
all students of agriculture. The author is concise in his state
ments, so he has been able to give a large amount of informa
tion in a small book. A scarcity of illustrations is the book’s 
only fault.

“ The Birds of Michigan,” by Mr. A. J. Cook, are described 
in Bulletin No. 94 of the Michigan State Agricultural College- 
The bulletin is illustrated and contains a bibliography. In the 
text are recorded the food habits of the birds; so that the 
economic importance of the various species can be judged. A 
section is devoted to a statement of the laws that obtain in 
Michigan for the protection of game. The list is a useful com 
tribution to the ornithology of an interesting region.

A useful book on the “Analysis of Milk and Milk 
Products,” by Prof. Henry Leffmann and Dr. William 
Beam, has been published by Messrs. P. Blakiston, Son and 
Co., Philadelphia. The book appeals particularly to Ameri
can agriculturists, but it may be introduced with profit into 
the dairy schools springing up in various parts of the country, 
and professional chemists will be interested in some of the 
analytical methods described.

Mr. Hugh Gordon's “Elementary Course of Practical 
Science,” part I, belonging to the series of Science Primers pub
lished by Messrs. Macmillan and Co., is worthy of introduction 
into all elementary and continuation schools. The experiments 
described are of a very simple nature, and refer to every-day 
phenomena. The pupil who conscientiously works through 
the little book will certainly have impressed upon him the im
portance of exactness, and will thus be given the best foundation 
of a scientific education.

Another book on practical physics is “Lessons and 
Exercises in Heat,” by Mr. A. D. Hall (Rivington, Percival and 
Co.) The book contains a series of lessons and exercises, and is



suitable for use as a supplement to lectures and demonstrations. 
The experiments described will impress the student with the 
fact that “science is measurement,” hence they are of the right 
kind, for it is doubtful whether showy experiments are of any 
educational value. Schools and university classes requiring a 
good and accurate handbook of heat for the physical laboratory 
would do well to adopt Mr. Hall’s work.

Messrs. Longmans and Co. have just published, for Dr. F. 
Clemow, of the English Hospital, Cronstadt, “ The Cholera 
Epidemic of 1892 in the Russian Empire.” The author states 
in his preface that to the English medical world Russia is almost 
® closed book. The reason of this is tha', in consequence of the 
difficulties of the Russian language, medical news from that 
country is rarely taken from the original source. Dr. Clemow, 
therefore, having a knowledge of Russian, set himself to give a 
plain, unvarnished account of the epidemic of cholera which 
last sunmrr swept over the Russian Empire, and to bring to
gether information bearing upon the subject directly from the 
most authentic Russian sources. He seems to have spared no 
pains to get the statistics as full and trustworthy as possible, and 
was assured by the authorities that, notwithstanding the diffi
culties attending their efforts to obtain proper returns from 
regions such as Central Asia and Siberia, in no case .did the 
error exceed 10 per cent.

Carbide of silicon, SiC, the beautifully crystalline sapphire
like substance whose preparation by M. Moissan with the aid 
of the electric furnace was described in our note of October 12, 
p, 572, forms the subject of a communication to the current pub
lication of the Zeitschrift fiir Anorganische Chemie, by Dr. 
Miihlhauser, of Chicago, whose preparation of the carbide of 
boron formed the subject of our last week’s chemical note. It 
appears that Dr. Miihlhiiuser had already completed a long and 
very elaborate research upon the preparation of this interesting 
compound upon a scale of considerable magnitude, for the ulti
mate purpose of its manufacture, before the communication of 
M. Moissan appeared. The mode by which it may be obtained 
in large quantities was perfected some time ago by Mr. Acheson, 
and Dr. Miihlhauser now gives details of the process, together 
with considerable additions to our knowledge of its chemical 
and physical nature. The process essentially consists in heating 
a mixture of silica and carbon to the temperature of 3500" by 
means of the electric furnace, when carbon monoxide escapes 
and silicon carbide is produced.

SiO., + 3C = SiC + 2CO.
Silicate of alumina may be employed instead of silica with 
equally good results. The crystals obtained possess many of 
the properties, particularly the hardness, of the diamond. Ac
cording to the purity of the materials employed in their manu
facture they are colourless, or coloured yellowish green, bluish 
green, or pale blue. The name carborundum is suggested for 
the substance. Upon the large scale the cheaper materials sand 
and coke are employed, with the addition of common salt as a 
flux. The latter acts mechanically, causing the unattacked 
portion of the ingredients to bake together, thus facilitating the 
separation of the crystals; it also prevents loss of carbon 
by surface oxidation. One hundred parts of the powdered coke 
are mixed with one hundred parts of sand and twenty-five parts 
of salt. The mixture is placed in an electric furnace built of 
highly refractory fireclay. The electrodes are inserted through 
apertures at the ends of the furnace, and are connected with a 
central bar of carbon, the high resistance, round which the 
mixture is closely packed. The electrodes are in immediate 
connection with a powerful current transformer, which is con
nected in turn with an alternating current dynamo. The carbon 
high resistance bar is raised by the current to an intense white
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heat, which is in turn communicated to the mixture. Gas is 
rapidly evolved from the mass, and yellow and blue flames dart 
out in all directions. As the heat increases the flame concen
trates about one position until the fused salt rises to the surface, 
when an energetic action occurs, the gases eventually forcing 
their way through the liquid cru-t and heaping it up in the form 
of a crater, from which a high flame shoots up surrounded at its 
base by dense white clouds of vapour of salt, and eventually the 
remainder of the salt wells forth from the crater like veritable 
lava, carrying the dark impurities along with it. The interior 
of the crater, where the reaction is proceeding, is now seen to 
be white hot. The eruption soon commences to subside, the 
flames cease to appear, the outer crust hardens, and the reaction 
is complete.

The product of this remarkable reaction is an ellipsoidal 
hardened mass, surrounding the carbon high resistance, and is 
found upon making a section to consist of six distinct layers. 
The first, close against the carbon bar, is a zone of graphite, 
which occurs in the form of hollowed hexagonal plates, pseudo
morphs of silicon carbide, from which they are produced by 
dissociation at the extremely high temperature in the neigh
bourhood of the bar, silicon escaping as vapour. The second 
and by far the largest zone consists of the crystals of silicon 
carbide. They are largely found in elongated aggregates, 
radiating in all directions from the axis of the ellipsoid; the 
individuals forming the aggregates are bluish or yellowish-green, 
and of all sizes up to crystals a centimetre in diameter. Numerous 
isolated and highly perfect crystals of considerable size and great 
beauty are likewise found between the aggregates. Surrounding 
this zone of crystals is a narrow zone of amorphous carbide of 
silicon, outside which is found a layer of nodules of minerals 
produced from the impurities during the reaction ; the fifth layer 
consists of the remains of uncombined mixture, and the sixth 
the crust of common salt. The crystals obtained by employing 
silicate of alumina are usually colourless or pale blue, and have 
been employed by M. Nikola Tesla in his new lamp for the 
transformation of electrical waves into waves of light. The 
powdered crystals explode violently when heated with potassium 
and lead chromites, but burn quietly with chromate of lead 
alone, forming dioxides of carbon and silicon. The powder 
exhibits a vivid greenish-yellow luminosity when heated in a 
platinum crucible. It is only very slightly attacked by the 
oxygen of the air under these circumstances, only 0 5 per cent, 
uniting in an hour. The fine powder, moreover, remains sus
pended in water for months without subsiding, although the 
specific gravity of the carbide at 15° is 3’22.

The additions to the Zoological Society’s Gardens during 
the past week include a Macaque Monkey (Macacus cynonwl- 
gus, <J) from India, presented by Mr. Robert Gallon ; a Chest
nut-eared Finch (Amadina castonolus) from Australia, a De 
Filippi’s Meadow Starling (Sturnella defilippi) from South 
America, presented by Mrs. Kemp-Welch ; two Laughing 
Kingfishers (Dacelo gigantca) from Australia, presented by the 
Executors of the late Mr. Fred Burgess; a Punctured Sala
mander (Amblystoma punctatum) from North America, pre
sented by Mr. J. II. Thomson, C.M.Z.S. ; four Common 
Toads (Bufo vulgaris) from Jersey, presented by Mr. J. 
Stanton; two White-handed Gibbons (Hylobates lar. J i), a 
---- Bulbul (Hypsipetes ----- ) from the Malay Peninsula, a 
Red and Yellow Macaw (Ara chloroplera) from South America, 
five Green Lizards (Lacerta viridis), three Black-spotted Toads 
(Bufo melanostictus), four Schlaginiweit’s Frogs (Rans cyano- 
phlyctis) from Ceylon, two Slow-worms (Anguis fragilis), three 
Fire-bellied Toads (Bombinator igneus) European, deposited ; 
a Bar-tailed Godwit (Limosa lapponica), two Dunlins (Tringa 
alpina) British, purchased.



OUR ASTRONOMICAL COLUMN.
Brooks’Comet.—Dr. F. Bidschof has computed the follow

ing elements and ephemeris for the comet discovered by Mr. W. 
R. Brooks, on October 16 :—
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The brightness of the comet on October 18 has been taken as 
unity.

The Planet Jupiter.—At the present time Jupiter is a 
fine object for observation, his declination being between lS° 
and 19° north of the equator. Coming into opposition on 
November 18, telescopes of moderate power can be used effect
ively for observing the belts, small spots, and other fine details. 
Laige instruments—that is, those having an aperture of 15 
or ifi jpches or more—may be used also for observations of the 
5th satellite. Assuming the period of this satellite to be 
llh. 57m. 2I'88s. with a probable error of about a second of 
time according to Mr. Marth,’ the following are the approximate
times of elongation :— 

Greenwich Time.
East. West.

h. m. h. in.
Nov. 2 0 9 p.m. 3 S

6 8 47 2 46
10 8 24 2 23
14 8 2 2 I
18 7 40 I 39
22 7 18 I 17
26 6 56 .. 12 55
30 6 34 12 33

a.m,

The Wave Lengths of the Nebular Lines.—Last weqk 
we referred to Prof. Keeler’s paper, read at the congress of 
Astronomy and Astro-Physics at Chicago, and we may add 
here a few words with regard to the results it included, as they 
are of importance. This paper, on “ The Wave-lengths of the 
two Brightest Lines in the Spectrum of the Nebula:” is the 
outcome of a series of measurements made with the 36-inch re
fractor and the large spectroscope of the Lick Observatorv, the 
dispersion employed being equivalent to twenty-four 6o° flint 
prism. The “normal position” of a nebular line is defined 
as the position of the line in the spectrum of a nebula at rest 
relatively to the observer. The results with respect to the two 
chief nebular lines are—

Normal position of the chief nebular
line on Rowland's scale ... ... A 5007'05 ± '03

Normal position of the second nebular
line on Rowland’s scale ... ... A 4959'02 ±'04

Prof. Keeler considers the greater part of this probable error to 
be due to comparisons with the third line, which could not be 
observed so accurately. From all the observations he finds that 
the motion of the Orion nebula referred to the sun is 
+ ii'O ± 0'8 miles per second, and the wave length of the 
chief line in this nebula, corrected for the earth’s orbital motion, 
is 5007’34 ± '013.

fortable houses will be built and frequent communication kept 
up with headquarters. From each secondary station the staff of 
five hardy observers will travel northwards, combining science 
with sport, and even when tracking the musk-ox or white bear 
each explorer will carry his " four-pound aluminium theodolite ” 
and “make game of the heights and bearings of the mountain 
peaks.” We fear that if this expedition, or rather system of 
exploration, is really set on foot, its difficulties will become much 
more real than they now appear. In any case it would be wise to 
postpone work on so large a scale until the two well-equipped 
expeditions already in the field have added their contribution to 
our knowledge of Arctic conditions.

M. E. DE PoNCINS, who'.is travelling in Central Asia, has 
written some interesting letters to the Paris Geographical 
Society. In the latest, dated from Chajan, in the Pamirs, on 
July 9, he mentions the curious fact that while in Europe he has 
repeatedly suffered from mountain sickness on Mont Blanc and 
Monte Rosa, he eats and sleeps at 4500 metres in the Pamirs 
just the same as at sea-level. In crossing snow-passes at 5750 
metres his horses caused some trouble, but with this exception 
he found the Pamirs a pleasant region where it was easy to get 
about in summer.

The Russian Government has organised a new province in 
Siberia under the name of Anadyr. It occupies the extreme 
north-east of Asia, and is very thinly peopled, mainly by natives, 
Koriaks, Kamchadales, Chuchis, &c., the last named being the 
most numerous and the least uncivilised.

Dr. E. v. Drygalski, who has spent eighteen months in 
North-West Greenland studying the phenomena of Arctic 
glaciers, has returned to Europe, and his report of the work 
done by his expedition will be expected with much interest.

A novelty in political boundary lines is reported in La 
Giographie, which states that the frontier between Turkey and 
Servia is to be marked throughout its length by a wire fence.

The November number of the Geographical Journal is rich 
in new contributions to geography and exploration. The Earl 
of Dunmore’s paper on the Pamirs and Central Asia occupies 
the first place.—The Rev. J. A. Wylie gives an account of a 
journey through Central Manchuria, with many interesting 
notes on places and people, and a detailed itinerary which 
must prove valuable to subsequent travellers.—Lieut. B. L. 
Sclatcr writes a detailed report on routes and districts in 
Southern Nysaland, illustrated by a new map of the district 
east of the Shire as far as the Milanji Mountains, largely com
piled from his own prismatic compass surveys.—Mr. Theodore 
Bent communicates a letter from Mr. Swan, who is now in 
Mashonaland, giving an account of fresh ruins recently visited 
on the Lotsani and Lundi Rivers, the “orientation” of which 
to the setting solstitial sun he believes he has established.—Mr. 
W. S. Bruce and Dr. C. W. Donald publish a preliminary re
port of their observations during a voyage toward the Antarctic 
Sea, and Dr. Schlichter gives his paper on the determination of 
geographical latitudes by photography.

GEOGRAPHICAL NOTES.
Yet another plan for polar exploration is announced 

with no] definite purpose of pushing on to the pole, although 
that may incidentally be reached. Mr. Robert Stein, of the 
U.S. Geological Survey, proposes establishing a station at the 
south end of Ellesmere Land, which will be kept in touch with 
the outer world by the whalers hunting in Baffin Bay. Here a 
number of observers will live gaining experience in Arctic 
travel, and from this base “ a fan of secondary stations ” will be 
pushed out a hundred miles or so further north, where com-
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INSTITUTION OF MECHANICAL ENGINEERS
YYN Wednesday and Thursday of last week, October 25 and

26, a general meeting of the Institution of Mechanical 
Engineers was held in the theatre of the Institution of Civil 
Engineers, in Great George-street, Westminster; the Presi
dent, Dr. William Anderson, occupying the chair. Dr. 
Anderson retires in' rotation this year, and Prof. Alexander 
B. W. Kennedy, F.R.S., is proposed as his successor. There 
were two papers down for reading, as follows :—“On the Arti
ficial Lighting of Workshops,” by Mr. Benjamin A. Dobson, of 
Bolton : and “ On the Working of Steam Pumps on the Russian 
South-Western Railways,” by Mr. Alexander Borodin,Engineer- 
Director.

Mr. Dobson’s contribution was an interesting and valuable 
paper, in which he described the results of inquiries he had 
made with a view to obtaining the best mode of artificial 
illumination for the large workshops of his engineering estab
lishment at Bolton. Mr. Dobson’s works are engaged in pro
ducing textile machinery, more especially that for cotton- 
spinning. Many parts of such machinery require to be finished



in the highest manner, and with mathematical accuracy. In 
order to accomplish this a good light is necessary, but unfortu
nately that is a thing Mr. Dobson can seldom get from natural 
sources at his works. We do not as a rule expect to find 
engineers and manufacturers exclaiming against the smoke 
nuisance ; we rather look to hear such things from those who 
cultivate the gentler arts. It is therefore, perhaps, worth while 
to quote a few passages from Mr. Dobson's paper, in which he 
speaks of the state of the atmosphere in Lancashire :—

“Although Lancashire coal has a number of excellent quali
ties, yet it is one that makes the most smoke of any. A large 
portion of the Lancashire manufacturing industries, great and 
small, date from a number of years back, when smoke
consuming and smoke-preventing apparatus had not yet been 
devised ; and many of the factories are working at the present 
day under pretty much the same conditions as when they 
started. Hence the atmosphere in all manufacturing towns 
in Lancashire is heavily charged with unconsumed carbon, 
producing an excess of cloud and fog, which, while inducing 
an exetss of rain, acts also as a screen against the rays of the 
sun, and thus does a double injury to the neighbouring agri
culturist, the producer of the country’s native wealth. A circle 
of thirty miles radius around Manchester is said to include a 
larger population than an equal circle around any other place 
in the world ; and within this circle, about twelve miles north
west of Manchester, lies Bolton, the town with which the author 
is best acquainted, where all winds, except the west and north
west, bring the surcharged atmosphere from other manufactur
ing districts, producing at any season of the year, if the wind 
happens to be slight, a sky ranging from dull lead to dark 
brown. For four years in succession it has occurred at the 
writer’s works, that on June 21, the longest day, the gas in 
every room, amounting to nearly 7500 jets, has had to be lighted 
by eleven o’clock in the morning, and has remained lighted 
until work ceased ; and this has occurred also in other towns, in 
weather that ought to have secured abundant sunshine. To 
such an extent does gloom prevail that in clear weather the 
effect of bright sunlight becomes even distressing to the eye
sight, simply from the rarity of the contrast.”

In endeavouring to improve the lighting of his shops, Mr. 
Dobson naturally turned to electricity, incandescent lamps 
were tried, but these were not a very great improvement in 
illuminating power over gas; whilst with the arc lamp the 
shadows were so hard and strongly defined that the workmen 
preferred a very much weaker illumination, if more diffused. 
When travelling on the Continent, Mr. Dobson visited some 
cotton mills, and here he found what seemed a very perfect 
system of illumination. Arc lamps were used, but they were 
placed in an inverted position to that which is usual, the 
negative carbon being above, and the positive carbon below. 
This, of course, threw the greater part of the light rays up
wards, ns most of the illuminating power proceeds from the 
crater of the positive carbon. The ceiling is kept well white
washed, so that the light thrown up is again reflected down
wards. The sides of the rooms are also whitewashed, in order that 
a reflection may come from them. The result isthat, with
out any definite source of illumination being observable, the 
whole room is flooded with a well-diffused light. Mr. Dobson 
had very kindly arranged to have one of these lamps in the large 
visitors’ room of the Institution of Civil Engineers, so that 
members were able to judge of its efficiency for themselves. 
The result was very perfect in regard to absence of shadows. 
One could stand in any part of the room, facing any way, and 
read a book or paper without any very perceptible shadow being 
thrown ; indeed, the diffusion of light appeared to us as good 
as in the open air. Such a result is of the greatest importance, 
and it is to be hoped that libraries and reading-rooms especially 
will in future largely adopt this system ; or at any rate, that it 
will be introduced to the exclusion of the direct arc lighting, 
like that adopted with such unpleasant results in the reading
room of the British Museum. In regard to the cost, Mr. Dobson 
cannot speak positively on the subject, not having yet sufficient 
data to go upon, but he anticipates that it will be higher than 
gas at 2r. Rd. per thousand, which is the price in Bolton. There 
will, however, be a much larger volume of light than when the 
gas was used, and the advantages of the system, in his opinion, 
altogether outweigh any possible additional cost. In the dis
cussion which followed, Mr. A. P. Trotter gave a good popular 
explanation of the advantages of a dead white surface for reflect
ing light, as compared to that of a looking-glass or bright 

surface. Good white blotting-paper, he said, reflects back 82 
per cent, of the light cast upon it. Many persons are under the 
impression that looking-glass must be a better reflector than 
paper or a whitewashed surface, because, with looking-glass, a 
strong shadow can be cast, while from a dead surface no heavy 
shadow is obtained. The reason, of course, is not so much that 
the reflected light is less from the dead surface, but that the 
reflection is concentrated in the case of the looking-glass ; with 
paper or whitewash it proceeds from a vast number of 
points.

A modification of this system of reflected light, which is of 
interest, has been adopted by Mr. Aspinall, the chief engineer 
of the Lancashire and Yorkshire Railway, at the Horwich shops, 
where the rolling-stock for the line is produced. In these shops 
the roof is not adapted for putting in large whitewashed re
flectors above the lamps, the jibs of travelling cranes, belting, 
shafting, &c., being in the way; but Mr. Aspinall, having seen 
the very perfect illumination obtained by Mr. Dobson at Bolton, 
determined to see if he could not obtain a modified result. He 
therefore inverted his arc lamps so as to get the positive carbon 
below, as in the case of the Bolton installation, and the major 
part of the light would be thrown towards the ceiling. Above 
the lamp, and therefore not shielding it from view, was a white
washed screen of boards, acting as a reflector. The effect was 
far superior to that of the ordinary method of arc lighting, where 
the dazzling stream of light pours upon the spectator to the de
rangement of his eyesight, and at the same time casting heavy 
and impenetrable shadows. This arrangement, however, is in
ferior to the complete system, as described by Mr. Dobson, but 
may be taken as a very good substitute where, from local 
causes, the entirely reflected principle cannot be adopted.

Mr. Borodin’s paper on Steam Pumps was read on the second 
day of the meeting, and led to a fairly long discussion. The 
author gives details of a number of pumps tested in order to 
find their efficiency under ordinary working conditions. The 
paper has a commercial rather than a scientific interest, to this 
extent—that it shows the manufacturers how badly machinery 
may work ; for instance, a pump manufactured by an English 
firm of very good repute only gave 2953 foot lbs. of work 
done per lb. of steam, when pumping against a head of 33 ft. 
and the steam pressure being 90 lbs. Supposing the trial con
ditions to be properly observed—which there is no reason to 
doubt they were in the present instance—such a result could only 
be due to the pump being in extremely bad condition, owing to 
neglect or ill-usage. It had been in use for a number of years. One 
meets with the same thing—perhaps to a greater extent—in steam 
engines where the fuel consumption of 30 or even 40 lbs. per 
one horse-power per hour has been recorded. Mr. Borodin's 
paper is useful as supplying awful examples for pump users, 
and at the same time it opens up the very wide question of the 
value of trial trip efficiencies. To take another instance, that 
of war ships, a very high speed may be obtained on trial with 
picked coal, picked stokers, engines thoroughly overhauled, 
and, in fact, every possible precaution taken to procure effioi- 
ency. Naval captains are apt to say, “ We would like to know 
what our ship will do under fair working conditions in action, 
rather than what she may be made capable of by tuning her up 
to concert pitch." That is a very good argument for the cap
tains, but where are we to draw the line? It is impossible to 
lay down what are the fair conditions of ordinary service for 
any class of vessels—how bad the coal should be, how ineffi
cient the stokers, how rough the weather. Our only course is 
to get the highest possible result in every case, and then make 
such allowance as experience, or common sense, would dictate. 
The same thing may be said with regard to the pumping 
machinery dealt with by the author. For instance, a pul
someter referred to in the paper was stated to require 860 lbs. 
of steam per hour for a certain duty ; whilst experiments made 
by Prof. T. Hudson Beere, with a pulsometer in good order, 
gave the pounds of steam required for a similar duty as 147'6. 
Now, it will be obvious that if a contractor requires a con
venient pump like the pulsometer, and is prepared to pay some
what for the suitability in the matter of economy, he need not 
take 860 as his figure of merit, when 147'6 is the trial trip 
efficiency, although he may undoubtedly have to make some 
allowance upon the latter figure.

The paper was favourably received by the meeting, and will 
no doubt add to the attractiveness of the volume of Transactions 
in which it will appear.

The meeting concluded with the usual votes of thanks.



THE ARBUTHNOT MUSEUM, PETERHEAD.
*TTIE visitor to Peterhead in past years may have had his or 
1 her attention directed to the Arbuthnot Museum, and may 

have ventured into the hall which then contained the very 
interesting but well-mixed collection.

The founder of this museum, Mr. Adam Arbuthnot, was born in 
September 1773. During his years of business as a merchant in 
Peterhead, and after he retired, he kept gathering at objects of 
antiquity and natural history, and amassed an immense and valu
able collection,all of which he bequeathed to the town at his death 
in 1850. Some years later the museum of antiquities, minerals, 
&c. collected by the members of the Peterhead Institute, was 
added. This last contained a very fine and extensive collection 
of local shells by the late Mr. Dawson, who was a schoolmaster 
in Cruden. Since then many smaller but important donations 
have been made, notably by whaling captains. The Rev. Mr. 
Yuill, late Free Church minister of Peterhead, contributed the 
large majority of the invertebrate fauna.

It had become apparent that better accommodation was 
required, and a complete revisal of the whole collection. There 
is no necessity here of detailing how this was gradually arrived 
at. With bazaars, and by means of a handsome contribution 
made by Mr. Carnegie, Peterhead was enabled to adopt the 
Free Library Act, andon a site obtained, a very handsome and 
suitable building was erected, with provision for a free library 
and reading-room, museum, and art gallery. The two rooms 
devoted to the museum are large and well-lighted, and the 
collection has been completely rearranged. The whole build
ing was opened on Wednesday, October n.

I'he museum is now in a very different condition. One of the 
rooms contains the antiquities and ethnographical exhibits, the 
other the natural history collection. Local and foreign objects 
have been separated in both rooms as far as was possible. And 
now the visitor may begin in the antiquities room and see the 
stone implements, the urns, and the mediaeval finds of a local 
character, and the curiosities from different parts of the world, 
all placed in a rational order. The rich collection of domestic 
and other articles from Greenland are all together at the far end 
of the room. A very valuable collection of coins is also 
arranged in excellent order in this room. It may be interesting 
to note that the British coins are so arranged in movable glass 
panels that the visitor can see both sides by turning the panels 
round. " The ancient swords, African spears, and the like have 
been grouped on the walls. Not only is the room in the manner 
of its arrangement worthy a visit, but many of the objects are 
of considerable value and interest.

The same is true of the larger natural history room. There 
is a very good collection of minerals, polished granites from 
many localities, local seaweeds, lichens, mosses, and the inverte
brate division of the zoological collection is also rich in many 
of the orders. These specimens are all arranged in large double
floor cases, a feature in which is the upright middle case. 
Spirit and branching specimens are thus shown to an immense 
advantage from both sides. Lightness of effect is secured by 
using plate-glass shelves.

It may be interesting, moreover, to point out that one or two 
of the Sertularians and a Ray's bream have been obtained, 
prepared, and presented by Mr. C. W. Peach.

The fishes are arranged in a wall case, and surmounted by a 
group of the “saws" of the saw-fish. The amphibia and 
reptiles are arranged in a corresponding case, which is sur
mounted by turtle shields. The crocodiles, &c., are arranged 
on the wall near this, above the very handsome case of birds. 
In this last case, as in the rest of the museum, all the foreign 
specimens are made to keep company. The mammals are 
arranged in one of the old cases, and near them all the Green
land specimens are grouped together. Plate-glass shelves have 
been used throughout.

Very many valuable objects claim the attention in this section. 
There is a group, for instance, of deers’ horns (mostly red deers') 
over the door, which have been picked up in the mosses around 
Peterhead, and which measure more in diameter than the 
recent ones. Among the fishes are many that could be mentioned 
as occurring at Peterhead. There are several foetuses of whales, 
walruses and seals, including a large one of the Greenland 
whale. Two very nice cases, exhibiting the characteristics of 
foxes and badgers, are the work of the Aberdeen naturalist 
Mr. Sim. A similar case of sea birds was made by a local 
naturalist, Mr. McBoyle, from whom, too, many of the 

local birds have been procured. It is to be hoped that some of 
the groups, such as the Crustacea, will not be lost sight of by the 
members of the Buchan Field Club, whose interest in the 
museum should be a direct and helpful one.

This is not the only collection in Aberdeenshire. It has been 
my pleasure to meet some enthusiasts who have more or less 
exhaustive collections of antiquities, insects, birds, &c. ; but 
it is to be regretted that there is no good public museum in 
Aberdeen itself; its situation is one that would be unequalled 
almost in interesting such collectors in a very large district. 
Moreover such a museum, if ever formed, would require to 
provide for a good technical display illustrating agricultural, 
fishery, and granitic industry. Alexander Meek.

THE MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY.

’"THIRTY years ago Dr. William Barton Rogers, the then 
1 Director of the Geological Survey of Virginia, and a Pro

fessor in the University of that State, founded the Massachusetts 
Institute of Technology, Boston. Dr. Rogers has since died, 
but the Institute has grown, and is now the largest scientific 
and technical school in the United States, and one of the largest 
in the world. By the catalogue of 1892-93, the number of 
students was 1060, and the number of teachers 125.

An account of the character, equipment, and work of the 
Institute has recently been published, and from it the following 
facts have been obtained. The prospectus is illustrated by a 
number of fine pictures, three of which have been sent to us for 
publication. •

The Institute is remarkable for the great variety of its courses. 
In it are taught the sciences and their applications to the arts, 
the Istudies being divided into thirteen four-year courses, as 
follows :—(1) Civil engineering, including railroad engineering, 
highway engineering, bridge building, and hydraulic engineer
ing ; (2) mechanical engineering, including steam engineering, 
mill and locomotive engineering ; (3) mining engineering and 
metallurgy; (4) architecture; (5) chemistry; (6) electrical 
engineering; (7) biology; (8) physics; (9) general studies; 
(to) chemical engineering; (it) sanitary engineering; (t2> 
geology; (13) naval architecture. Agriculture is not included 
in this list, on account of its being provided for in a State 
College at Amberst.

In the four years required for graduation, it is sought : —
(1) To make the pupil observant, discriminating, and exact.
(2) To develop in him a taste for research and experimenta

tion on the one side, and for active exertion on the other.
(3) To give him the mastery of the fundamental principles of 

mathematics, chemistry, and physics, which underlie the prac
tice of all the scientific professions.

(4) To equip him with such an amount of practical and 
technical knowledge, and to make him so familiar with the 
special problems of the particular scientific profession at which 
he individually aims, as to qualify him immediately upon 
graduation to take a place in the industrial order.

The chief and dominating feature of the Institute, from the 
material point of view, consists of its numerous large and well- 
equipped laboratories. The buildings of the Institute, in addi
tion to drawing, recitation, and lecture rooms and libraries, 
comprise eight laboratories, or groups of laboratories. The 
Rogers Laboratory of Physics comprises seventeen separate 
rooms. It includes a laboratory of general physics devoted to 
instruction in the principles of physical measurement, a labora
tory of electrical measurements, devoted chiefly to advanced 
electrical work ; a laboratory of acoustics, one for optical work, 
and another for photography. In addition to these, there is a 
dynamo-room and several laboratories of electrical engineering.

The dynamo-room (Fig. 1) is provided with a Westinghouse 
engine of 75 horse-power, the sole use of which is to furnish the 
power to drive the plant of dynamos. This plant, besides a 
number of smaller machines, comprises a 500 light alternating 
current Thomson-Houston dynamo, with transformers, a 150 
light Edison dynamo, a 200 light Thomson-Houston direct cur
rent dynamo, a 60 light Weston dynamo, a 3 arc-light Brush 
dynamo, a United States 300 ampere low voltage dynamo for 
electrolytic work, and a Siemens’ alternating arc-light dynamo. 
From time to time other large machines are temporarily placed 
here for purposes of study by the students. The wires from



this room are carried to all parts of the building for experi
mental purposes, as well as for use in illumination.

Fig. 1.—Dynamo Room.

The Kidder Chemical Laboratories are just as well-equipped I 
as the Rogers Laboratory of Physics. They comprise eighteen | 
laboratories, four lecture-rooms, a library and

nected with a steam pump, with a rotatory pump, and with the 
city supply. On the sides of the large tank are the connections 

for the various hydraulic apparatus, in
cluding apparatus for measuring the flow 
over weirs; through various sizes and 
shapes of orifices ; through hose-nozzles ; 
through different sizes of pipe, with the 
several varieties of obstructions that 
cccur—namely, diaphragms, couplings, 
elbows, T’s, bends, valves, &c. Also 
connected with the tank, or with a centri
fugal pump, is a Swain turbine, so ar
ranged that measurements can be made 
of the power transmitted under various 
heads and with different openings of 
gate.

The most important feature of the 
biological laboratory of the Institute is 
the opportunity of studying ferments, 
fungi, alga;, bacteria, and other low forms 
of life. Courses are also provided in 
general biology, microscopy, comparative 
anatomy and embryology, physiology and 
histology.

The Institute possesses a laboratory of 
mineralogy, lithology, structural geology, 
and economic geology, but it is neither 
so extensive nor so well equipped as most 
of the laboratories already named.

A praiseworthy feature of the Insti
tute’s curriculum is that during the last 
term of his course every student who is a 
candidate for a degree spends a large 
portion of his time in the preparation 

of a thesis upon some chosen subject. This is always of the 
nature of an experimental research, and may be either purely 

reading-room, balance-rooms, &c. ; in all, thirty 
rooms. There is a laboratory of general che
mistry with 133 working tables, each of which 
has under it three complete sets of drawers and 
cupboards ; a laboratory of analytical chemistry, 
with 108 benches; an organic laboratory having 
benches for twenty-six students ; two laboratories of 
sanitary chemistry, in which, since 18S7, 10,000 
samples of water have been analysed for the Massa
chusetts Board of Health; a laboratory for gas 
analysis, and three for industrial chemistry, besides 
a number of smaller ones.

The John Cummings Laboratory of Mining Engi
neering and Metallurgy comprises laboratories for 
milling, for concentrating, and for smelting ores, as 
well as for testing them by an assay and by the 
blowpipe, and a library comprising the most im
portant literature of the subject.

The engineering laboratories comprise laboratories 
of steam engineering, of hydraulics, a laboratory for 
testing Site .strength of materials, and a room con
taining cotton machinery.

The most prominent feature of the steam labora
tory (Fig. 2) is an Allis triple-expansion engine, 
having a capacity of about 150 horse-power when 
running triple, with 150 lbs. initial pressure in the 
high-pressure cylinder.

The laboratory also contains a 16 horse-power 
Harris-Corliss engine, and an 8 horse-power engine 
used for giving instruction in valve-setting. In addi
tion to these, there is a great variety of apparatus, 
including condensers, calorimeters, injectors and 
ejectors, steam pumps, &c., directly connected with 
studies in steam, also apparatus for testing the effi
ciency of transmission of power and for measuring 
the power transmitted.

The hydraulic laboratory (Fig. 3) contains a closed 
tank, 5 feet in diameter and 27 feet high, extending 
from the basement under the lower floor to the upper
part of the room on the second floor. This is con- F1" ^-Engineering Laboratory: an Engine Test,
nected with a stand-pipe, 10 inches in diameter and 
over 70 feet high, so arranged that the water may be
maintained at any desired point, glass gauges along the stand- I scientific or technical in its nature. In many cases the 
pipe serving to measure the height. The stand-pipe is con- results of this work have been of such a character as to meiit 
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publication, and a considerable number of such papershave ap
peared in scientific and technical journals.

A high value is attached to the thesis work; and rightly. In it 
the student is placed in the attitude of an independent investi
gator. Ue is thrown to a large extent upon his own resources 
in devising methods of investigation and in finding means of 
overcoming the difficulties that always arise in original work. 
Such individual aid is given to each student as is necessary to 
keep him from too great loss of time from using wrong methods 
of procedure, without, on the other hand, giving him such 
specific directions as would entirely deprive his work of origin
ality. He thus acquires a knowledge of the patience, care, and 
time which it is usually necessary to spend upon the experi
mental solution of any new and untried problem. This early 
training of investigators has produced excellent results. A 
register of the publications of the Institute and of its officers, 
students, and alumni, between 1S62 and 1882, was compiled by

Fig. 3.—Hydraulic Laboratory.

Prof. W. R. Nichols, and has been brought up to date by the 
late Prof. L. M. Norton and Prof. A. II. Gill. The list in
cludes books, pamphlets, reports, contributions to periodicals— 
everything, in fact, except contributions to daily newspapers— 
made by the the teaching staff during their connection with the 
school, and by students during their connection with the school 
and in after life. As Prof. Gill remarks, no truer index of the 
value of an educational institution can be found than the work 
which its alumni have done and are doing, and when we say 
that the total number of titles of communications given in the 
list is nearly 2,900, thirteen hundred of which have been added 
since 1888, it will be agreed that the system of training at the 
Massachusetts Institute of Technology is one that gives a love 
of investigation to the students ; and to the man of science this 
desire to extend natural knowledge should be the end and aim 
of all scientific education.

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE.

OXFORD.—At a meeting of the Junior Scientific Club, on 
Friday, October 27, Mr. M. D. Hill, of New College, was
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elected President for the current term. Mr. E- S. Goodrich 
exhibited some recent additions to the University Museum, 
including a specimen of Palreospondylus, a specimen of Indris- 
brevicandatus, and the brain of “ Sally,” the chimpanzee, who 
was so well known at the Zoological Gardens. Nir. Wynne- 
Finch, of New College, read a paper on mining ; and Mr. 
Gordon, of Keble College, read a paper on the effects of tem
perature on the incubation of eggs.

The Ashmolean Society held a meeting on Monday, October 
30, when Mr. A. G. Vernon Harcourt read a paper on the 
properties of ferrous chloride, and Dr. W. B. Benham one 
on the effects of sedentary life on certain annelids.

The Junior Scientific Club seems to have ousted the older and 
more senior Ashmolean Society almost completely. At the 
meetings of the latter, which offers communications of at least 
equal, perhaps of greater, interest than the Junior Society, the 
attendance seldom reaches a dozen, and of these a large propor
tion consists of ladies who are more or less directly interested 
in the lecturer. The attendance at the Junior Scientific Club, 
on the other hand, is always large, and frequently exceeds fifty. 
The reason of this disparity is not easily found. Some people 
attribute it to the lesser formality of the proceedings of the 
younger society, and to the fact that smoking is permitted 
during the meetings.

The Sherardian Professor of Botany announces a course of six 
lectures on forestry, to be given by Dr. J. Nisbet, at the Botanic 
Garden, daily from Monday, November 6, to Saturday, Novem
ber 11, inclusive.

Cambridge.—The Engineering Laboratory Syndicate ask 
for a grant of /'1000 to enable them to complete the buildings 
required for the accommodation of the department. From 
private sources nearly ^5000 have been subscribed for the pur
pose, but this is insufficient for the whole of the work in 
contemplation. Prof. Ewing reports that no less than seventy- 
four students have entered for courses in engineering during the 
present term ; and it is very desirable that their work should 
not be hampered by delay in providing the necessary rooms for 
their accommodation. It had been hoped that subscriptions 
towards so valuable an extension of the scientific equipment of 
the University would flow in liberally, but the stream of bene
faction seems for the present to have dried up.

The scheme for examinations in agricultural science will come 
before the Senate for decision on November 9. Already a 
note of dissent has been sounded by a well-known theological 
graduate.

Mr. R. A. Sampson, Fellow of St. John’s, has been ap
pointed Professor ot Mathematics at the Newcastle College of 
Science.

SCIENTIFIC SERIALS.
L’Anthrofologie, tome iv. No. 3.—The current number 

contains four papers of much interest. Dr. R. Collignon con
tributes an article on the proportions of the trunk among the 

, French, whom he divides into three classes : (1) the Celts, in 
| the sense in which Broca used that term, that is to say, a shon, 

dark, brachycephalic and mesorhine people, such as those found 
in Auvergne, Limosin, and the centre of France generally; (2) 
the tall, lair, dolichocephalic Kymris, found in the north-eastern 
or Belgic departments of France ; and (3) those who are really 
cross-breeds. The measures of the trunk are five in number :— 

I (1) The total height, in the sitting position, from the inter- 
clavicular notch to the seat; (2) the maximum bi-acromial 
diameter; (3) the maximum bi-humeral diameter ; (4) the 

| maximum bi-iliac diameter ; (5) the maximum bi-trochanteric 
[ diameter. The following measures of the thorax are also 
1 taken : (l) the distance from the superior border of the clavicle 
i to the inferior border of the false ribs, measured on a perpen- 
। dicular line passing over the nipple ; (2) the transverse width, 
I and (3) the antero-posterior width, at the height of the nipples ; 
| (4) the circumference just below the nipples ; (5) the circum

ference about 3 c.m. below the nipples. Observations were 
made on sixty Celts, seventy Kymris, and eighty Celto-Kymris. 
It appears that there is a regular gradation between the three 
classes. Among the brachycephalic Celts, the trunk and thorax 
are shorter than amongst the dolichocephalic Kymri, whereas 
in all other respects the measurements of the Celt exceed those 
of the Kymri. The people cf mixed blood occupy an inter- 

1 mediate position. When the total height or the length of the 



trunk is taken as a standard, the same general results are 
obtained, but the length of the thorax as compared with that of 
the trunk is greater in the Celts than in the Kymri. A com
parison with similar measurements of various races of Tunis, 
negroes of the Soudan, and a single bushman, leads the author 
to the conclusion that in any given race all the measures of the 
body increase in absolute length and diminish in relative length 
as the stature increases, and vice versd.—In a paper on the 
Matriarchate in the Caucasus, Maxime Kovalevsky adduces 
facts which tend to prove that the ancestors of the 
mountaineers who live in the high valleys of the Caucasus at the 
present time practised what Morgan and Fison have called 
“group marriage.”—Dr. H. Ten Kate gives an account of his 
researches in Malaysia and Polynesia during a scientific mission 
promoted by the Royal Geographical Society of the Nether
lands, in the course of which he examined 999 Malaysians of 
different races, and 314 Polynesians. The predominant colour 
of the skin among the Malaysians is brown and dark brown, 
while among the Polynesians it is light brown and yellow. The 
Malaysians have generally wavy or curly hair, but straight hair 
is a characteristic of the Polynesians. The Malaysians are 
mesocephalic ; the Polynesians brachycephalic. Among the 
Malaysians the nose is concave or relroussJ, while the Poly
nesian noses are straight and aquiline in about equal propor
tions. As regards stature, the Malaysians are below middle 
height and the Polynesians tall.—Dr. P. Topinard gives an 
interesting account of Anthropology in the United States, 
where the subject has received so much attention during the 
last few years. The question of the antiquity of man in North 
America is discussed at some length, and the general conclusion 
arrived at is that it does not exceed 15,000 years. Dr. Topinard 
proposes to continue the examination of American questions in 
future numbers of V Anthropologic.

Bulletin de I'AcadPmie des Sciences de St. Pltersbaurg, New 
Series, vol. iii. No. 3—Preliminary reporton the results of the 
archaeological expedition to the Orkhon River, by W. Radloff. 
The ruins of Khara-Calgasun, the old city of the Uigurs, close 
by svhich lie the ruins of a palace of the Mongol Khans, have 
been explored, as also the Tiikiie monuments in the valley of 
Tsaidamin nor. In the monastery of Erdeni-dsu, about 27 miles 
south-east of Kosho-tsaidam, and 20 miles south of Khara- 
balgasun, the expedition has discovered several stones, covered 
with Mongolian, Tibetan, and Persian inscriptions which, in 
Prof. Radloff’s opinion, prove that the old town of Karakorum 
stood at this spot. This position would agree with the Chinese 
indications which give to Karakorum a position of too li south 
of Ughei-nor. Many maps, plans, photographs, and casts of 
inscriptions have been brought in by the expedition.—Reports 
of MM. Clements, Dudin, Yadrintseff, and Lewin, relative 
to the same expedition.—Photographic spectrum of Nova 
Aurigae, 1892, observed at Pulkova, by A. Belopolsky. Full 
details of the observations and measurements made on the 
photographs are given. In his conclusions the author considers 
an eruption of the star as not probable, and concludes in favour 
of a superposition of the spectra of two or more bodies in the 
spectrum of the Nova.—On a group of peculiar rocks brought 
from the Taimyr-Land by A. Middendorff, by Dr. K. Chrust- 
schoff.—On a new species, Felis pallida, from China, by Eug. 
Buchner. The species is near to Felis chans, Giild., but par
tially differs in coloration, as also in the length of the tail. The 
specimens described were brought in by Przewalski in 1884 
from the south Tetung ridge in Gan su.—On the state of the 
basin of the Black Sea during the Pliocene Age, by N. Andru- 
soff. The following conclusions are arrived at : The now deep 
part of the Black Sea remained submerged since the Sarmatian 
epoch, and was covered with brackish lakes of the Caspian type ; 
however, it was separated from the Mediterranean by a continent 
which occupied the place of the Archipelago and the /Egean 
Sea. This continent was submerged, and a communication be
tween the Mediterranean and the Black Sea was established at 
a very recent epoch, when the Black Sea already had its present 
shape.—On the differential equation of Lame-Hermite, by F. 
Brioschi.—On the Perseids observed in Russia in 1892, by Th. 
Bredikhin. Observations, with the view of determining the de
crease of the inclination of the orbits of the meteors, in proportion 
to the time-interval from August 10'5, have been made through
out the duration of the shower at Moscow, Pulkova, and a place 
in the district of Kineshma. All observations, including 339 
meteors, are embodied in seven lists, or charts, published in 
full. The radiant has been deduced from each chart separately,
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and given for eight different dates, from July 29 to August 29. 
The surface of radiation has a circular form, its diameter having 
a length of nearly 45’, and the radiant point really suffered dis
placement.—On the embryonal development of the birch, pre
liminary communication, by S. Nawaschin. It has two phases 
in common with the development of the Casuarinte, which 
therefore cannot be separated from other Angiosperms. They 
are evidently connected, through the birch, with the lower 
Angiosperms (Apetales).—On the representation of the daily 
change in the temperature of the air by means of Bessel’s inter
polation formula, by H. Wild. Critics of conclusions, oppose ! 
to those of the author, and arrived at by Dr. Paul Schreiber, 
director of the Chemnitz Meteorological Institute.

SOCIETIES AND ACADEMIES.
London.

Entomological Society, October 18.—Henry John Elwes, 
President, in the chair.—Mr. R. Adkin exhibited two Leueania 
vitelliua and one L. extrauea, taken in the Scilly Islands, in 
August 1893.—Mr. R. South exhibited a specimen of Polyom- 
mat us basticus, and a number of varieties of Chrysophanus'phlasa:, 
captured in Kent, in September last, by Mr. Sabine ; also a 
curious variety of Argynnis euphrosyne, taken in Lancashire in 
May 1893; a pallid variety of Vanessa urtiac, taken in Mon
mouthshire, in July 1893; and a Triphana pronuba, the right 
wings of which were typical, and the left wings resembled the 
variety innuba, caught at sugar, in Dovedale, Derbyshire, in 
July 1893.—Mr. G. H. Verrall exhibited a specimen of the 
Tsetse (Glossina morsitans), and also one of the common 
European allied species (Stomoxys calcitrans). He also exhibited 
a specimen of Hamatobia serrata, Dsv., which hes tated was not 
uncommon on cattle in England, but believed to be harmless ; 
while in North America the dreaded “ horn-fly ” is said to be the 
same species.—Mr. Elwes exhibited a larva which he had found 
three days previously under stones on a moraine, apparently 
quite destitute of vegetation,in the Austrian Tyrol, at an elevation 
of about 7000 feet. He remarked on the number of Alpine butter
flies, some of them in fresh condition, which he had seen whilst 
chamois-hunting in the Austrian.Tyrol during the last week, and 
he suggested that in such a fine autumn as the present one col
lectors might find more novelties among the larvae of Alpine 
species than in the summer.—Col. Swinhoe read a paper 
entitled “A List of the Lepidoptera of the Khasia Hills” (pt. 2). 
The President said he thought all entomologists wouldbegrateful 
to Col. Swinhoe, Mr. Hampson, Mr. Meyrick, and others for 
the work they had recently been doing in describing the moths 
of India ; but as the district of the Khasia Hills was probably 
richer in species than any other part of India, except Sikkim, 
and new species were being received almost daily, it was impos
sible to make any list complete. Mr. Jacoby,Mr. McLachlan, Mr. 
Jenner Weir, and Col. Swinhoe continued the discussion.—Mr. 
E. Meyrick communicated a paper entitled “On a Collection of 
Lepidoptera from Upper Burma.” The author stated that the 
species enumerated in the paper were collected by Surgeon- 
Captain Manders whilst on active service in the Shan States and 
their neighbourhood, shortly after the British annexation of the 
territory. A discussion followed, in which the President, 
Surgeon-Captain Manders, and Col Swinhoe took part.

Paris.
Academy of Sciences,October 23.—M. de Lacaze-Duthiers 

in the chair.—Observations of Brooks’Comet (1893, October 
16), made at the great equatorial of the Bordeaux Observatory, 
by MM. G. Rayet and L. Picard.—On the movements of the 
surface of the heart, by M. Potain. The object of this investi
gation was to obtain the interpretation of the cardio-pulmonary 
sounds resulting from the movements communicated to the lung 
by the heart, and the local inspiration phenomena produced by 
these movements. The movements were recorded by an instru
ment capable of tracing simultaneously at several points of the 
surface the displacements in all directions. From these traces 
the actual trajectories of the points were constructed, the points 
being five taken on the accessible surface of the ventricle of an 
animal with an open chest. The general movement thus indi
cated is, during systole, a rapid retreat of the surface and an 
equally rapid translation to the right; this is, in fact, the well- 
known torsional motion. At the end of the ventricle, the retreat is 
only effected towards the end of the systole. At the beginning 



of diastole, the whole wall rapidly collapses ; it then rises, 
slowly at first, as the blood gradually enters the ventricle, and 
then rapidly, when the systole of the auricle takes place. On 
comparing these trajectories with the sounds heard in man and 
sometimes also in animals, it is found that their amplitude is 
greatest where these sounds are most intense and frequent, that 
their direction is that calculated to produce upon the lung a 
rapid aspiration during systole, and that the rhythm of the sound 
is itself in correspondence with the variations of speed of the 
movement. The relation thus discovered solves a complex pro
blem of auscultation.—Observations of the new comet Brooks 
(1893, October 16), made at the Baris Observatory (west 
equatorial), by M. G. Bigourdan.—On certain families of gauche 
cubics, by M. Lelieuvre.—On the kinetic interpretation of the 
function of dissipation, by M. Ladislas Natanson.—Determina
tion of the velocity of propagation of an electric disturbance along 
a copper wire, by means of a method independent of any theory, 
by M. R. Blondlot.—Analysis of a vanadiferous oil, by M. A. 
Mourlot. This oil, of slight density varying between 1'15 and 
1'20, is of a fatty appearance, and contains 51'52 per 
cent, of volatile matter. The percentage of hydrogen is much 
lower than that of the vanadiferous oil recently discovered in 
Argentina by Mr. Kyle, and carbon and nitrogen show a larger 
percentage. The most interesting feature of this oil is the 
presence, in the ashes, of a large proportion of vanadic acid in 
the shape of alkaline and metallic vanadates. It also occurs 
free in this oil, and may be extracted by washing with am- 
moniacal water. A quantitative analysis gave a percentage of 
0'24 of vanadic acid in the oil, and 38'5 per cent, in the ashes. 
As the oil is abundant, some important applications of vanadium 
may be looked for if the properties of the metal are found to be 
commercially valuable.—On the perfume of the violet, by MM. 
Ferd. Tiemann and P. Kriiger. This is an account of the suc
cess so far obtained in the analysis of the perfume-oil contained 
in the fresh flower of the violet or the dry root of the iris, and 
its synthesis from lemon-juice.—New synthesis of erythrite, and 
sypthesis of an isomeric erythrite, by M. G. Griner.—Influence 
of organic solvents upon rotatory power, by M. P. Freundler.— 
On certain chemical conditions of the activity of brewers’ yeast, 
by M. J. Eflront. It was found by a series of experiments that 
various kinds of yeast, after treatment with gradually increasing 
quantities of ammonium fluoride, acquired a very considerable 
fermenting power, estimated at about ten times that developed 
before this treatment. It also imparted properties which some 
physiologists had up to now considered as the privilege of certain 
species.—On the propagation of the Pourridii! de la Vigne by slips 
and graft-slips placed in sand “in stratification,” by M. A. 
Prunet. The storage of grafting slips in moist sand for the next 
season encourages the growth of small fungi upon them, which give 
rise to a fatal disease of the vine.—On a dislocation in the shape 
of a mushroom in the Alps of Haute-Savoie, by M. Maurice 
Lugeon.—On a halo observed at Creteil, on October 22, 1893, 
by M. Georges Pouchet.

Gottingen.
r Royal Society of Sciences.—The following papers of 
scientific interest appear in the Nachrichten of July to Sep
tember 1893 :—

July 26.—E. Ehlers: On the morphology of the Bryozoa. 
W. Nernst : Dielectric coefficients and chemical equilibrium. 
W. Holtz : On direct impressions of magnitude in artifi
cially induced optical illusions. W. C. Rbntgen: On the 
influence of pressure on the electric conductivity of electrolytes.

August 2.—O. Wallach : On compounds of the camphor 
series. W. Voigt: Observations on rigidity under homogeneous 
deformation. Also, on an apparently necessary exten
sion of the theory of elasticity. W. Meyer : G. F. Grotefend’s 
first announcement of his decipherment of the cuneiform 
character.

Amsterdam.
Academy of Sciences, September 30.—Prof, van de Sande 

Bakhuysen in the chair.—Mr. Bakhuis Roozeboom described the 
method for the determination of oxygen dissolved in water studied 
by Dr. Romyn. This method unites simplicity and accuracy, and 
can be executed outside the laboratory. Its use in hygiene was 
indicated by two series of researches, the first aiming at the de
termination of the quantity of pure water necessary to im
prove that of the canals of Leyden, whilst the other concerned 
the analysis of the oxygen in different parts of the water-con-
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ducts in Arnhem, in view of the corrosion of the iron tubes. 
—Prof. Schoute treated on sections and projections of tessaract 
and hexadecatessaract.—Prof. Korteweg dealt with the classi
fication of the curves of the third class or the third order, and 
a graphical representation of the totality of these curves and 
their division in three tribes by the points of a plane, every 
point representing all the projective and reciprocal transforma
tions of the same curve.

Netherland Zoological Society, September 30. — M. 
Hubrecht in the chair.—M. van Wyhe contributed a paper on 
the ventral nerves (ventral roots) of Amphioxus. With the 
help of Golgi’s method the author was able to state that the 
ventral nerves are furnished with true terminal organs, Retzius 
not having succeeded to observe them. The author then dis
cussed the question as to why the ventral part of the motor 
nerves lies within the myotome, and not, as with the dorsal 
part is the case, at its medial side. Finally, the same author 
pointed out that in Amphioxus the ventral nerves contain 
sensory nerves also.—M. J. T. Oudemans exhibited specimens 
of Alyles ebsletricans, taken by him for the first time in the 
Netherlands, viz. near Valkenburg (Limburg).—M. Horst 
exhibited a new gigantic European earthworm, obtained near 
Arcachon (France), and which he referred to a new species 
{Allolobophora Savignyi}. The same author observed the 
larva of a dipterous insect within the mouth of a Perichrcla from 
Java.—M. Hoek made remarks on the spawning of the Anchovy 
in the Zuiderzee. Another communication from the same author 
contained an account of trawling experiments in the North Sea.
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